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Agenda 
 

910- 920 Opening and welcoming of the participants; Andreas Gies, Federal Environment Agency 

920- 925 
Short introduction of targets 
Wolfgang Straff, Federal Environment Agency 

925- 945 
EU Strategy on ED: Need for research or need for action?  
Olwenn Martin, Brunel University 

945- 1045 Endocrine disruption of pubertal timing: diversity of targets, effects and critical periods; 
Jean-Pierre Bourguignon, University of Liège 

1100- 1200 
Sperm quality may be sensitive to both fetal and adult exposure to endocrine disrupting 
chemicals;  
Shanna H. Swan; Mount Sinai School of Medicine 

1200- 1300 
The Role of Endocrine Disrupting Chemicals in Cryptorchidism and Hypospadias;  
Jorma Toppari; University of Turku 

1400- 1500 
Endocrine Disruptors and Pathogenesis of Endometriosis;  
Pietro Giulio Signorile; Italian Endometriosis Foundation 

1515- 1615 
Endocrine Disruptors and Environmental Factors in the Etiology and Management of 
Polycystic Ovary Syndrome;  
Richard S. Legro; Penn State Milton S. Hershey Medical Center 

1615- 1700 Conclusions and Recommendations  

 
Key topics for discussion: 
 

1. Exposure risk and exposure routes  

2. Trend of the disease incidence in Germany  

3. Vulnerable Phases  

4. Epidemiological knowledge in Germany  

 
Welcome 

Dr Gies welcomed the participants on behalf of the Federal Environment Agency and highlighted the 
fact that almost 20 years of work on endocrine disrupting chemicals has passed, with a strong focus 
on toxicological aspects whereas the epidemiological aspects such as level of incidence were less 
addressed. He highlighted the need to assess knowledge in the light of legislative developments and 
reminded about the future priorities to establish criteria for endocrine disrupting effects and to 
investigate in mixture effects & low dose issues including non-monotonic dose response (NMDR).  
 
  



Summary of presentations 

1. EU Strategy on ED: Need for research or need for action 

Olwenn Martin gave an overview of the results of the review of latest evidence on endocrine 
disruptors performed by her group on behalf of the European Commission and added some 
conclusions on research priorities and options to act. The need for action is evident as endocrine 
disrupters are specifically addressed in various European legislations (BPR, EU PPPR, REACH) and 
criteria for the assessment of chemical substances as endocrine disrupters are ongoing. Interviews 
with experts found a general consensus over the use the definition for endocrine disrupters given in 
the WHO/IPCS 2002 report as a working definition. With regards to male reproductive health, 
differences in diagnostic criteria hamper the evaluation of epidemiological studies. Nonetheless, an 
increase in incidence has been observed in several European countries (cryptorchidism 2-4%, 
hypospadias 0.2-4%, up to 20% of German men are sub-fertile). The association of disease patterns 
with specific substances is rather weak, however, for cryptorchidism there are indications of 
cumulative effects. Research activities should focus on the development of methods to assess 
cumulative exposure during critical windows of susceptibility (male programming window in fetal life), 
also taking into account polar compounds. Human biomonitoring approaches are considered a 
valuable tool to increase the epidemiological knowledge. The rat is considered a good model and with 
the inclusion of sensitive endpoints such as nipple retention or anogenital distance in the now 
validated extended one-generation reproductive study, regulatory action is indeed possible. With 
regards to female reproductive health, different clinical pictures were briefly discussed. For precocious 
puberty, a trend for younger age at breast development first observed in the US is now also seen in 
Europe. Associations with BMI do not sufficiently explain the observed shift. There is evidence that 
chemicals may influence age at puberty, e.g. hair care products or cosmetics containing estrogens. 
Studies on environmental compounds with estrogenic and dioxin-like activities remains however 
provided inconclusive results. For fecundity, incidence trends are difficult to establish. There was some 
epidemiological evidence of an association with heavy metals, pesticides, organochlorines, 
perfluorinated chemicals and PCBs. With regards to pregnancy outcomes, uterine abnormalities are 
seen in 13-30% of women who have suffered recurrent spontaneous abortions. There is an increase in 
preterm birth rates in the US and Canada and some evidence of increased incidence in hypertensive 
disorders during pregnancy (US). Concern over an involvement of environmental endocrine disrupters, 
stems from the evidence of effects seen following exposure to DES in utero. There is also some 
epidemiological evidence that BPA and DDE/DDT may contribute to adverse pregnancy outcomes. For 
organochlorines, PCBs, PBBs and PCDFs, no conclusive evidence has yet been obtained. PCOS is the 
most common endocrine abnormality in women of childbearing age (4-18%) and prevalence is 
associated with obesity. In animal models, there is evidence that features of PCOS can be induced 
through prenatal exposure to androgens. Epidemiological data is scarce and is difficult to assess due to 
the absence of commonly applied diagnostic criteria. In addition, there are not many substances 
known to display androgenic properties. Evidence that BPA may be involved in the aetiology of the 
disease (BPA levels increased in the serum of women with PCOS) remains inconclusive as it has been 
argued that the high level of androgens symptomatic of the disease would interfere with the 
elimination of BPA. Between 6-15% of women of reproductive age suffer from endometriosis. Trends 
in incidence are difficult to determine, as invasive surgery is required for diagnosis. There was some 
scant epidemiological evidence that plasticisers such as BPA and perhaps also phthalates may be 
associated with the disease. At the same time, data on PCBs and dioxins is inconsistent. Major 
challenges are that rodents may not be adequate models of the reproductive function in females. 
Validated in vitro approaches currently do not cover some potentially important ED pathways such as 
progesterone and retinoic acid. Therefore regulatory action would only capture compounds acting via 



EATS (estrogenic, anti-estrogenic, androgenic, anti-androgenic, thyroid disruption or disruption of 
steroidogenesis) pathways. Therefore research should focus on elucidating the ED mechanism of 
action involved in female reproductive disease. Policy action would be possible for selected substances 
and health end points, with extended 1- generation assay as the most important tool. 

2. Endocrine disruption of pubertal timing 

Jean-Pierre Bourguignon explained that puberty is regulated by a complex system (brain, 
pituitary, gonads, target tissues) reactivated at puberty with 4 levels possibly disrupted by EDCs. 
Despite relatively uniform life conditions, there is a 5-year difference in pubertal timing among 
« normal » subjects. After 1990, earlier onset of breasts and, to a lesser extent, menarche was 
reported and associated with obesity epidemics (USA) or without (DK). The age distribution which 
is symmetrical for menarcheal age, is skewed towards precocity for B2 in Belgium.  Overall a 
secular increase in number of new patients with central precocious puberty was observed  
between 1990 and 2000 in Belgium, without further increase since then. In males, the  age 
distribution is skewed towards precocity for G2 & TV 4 ml and towards lateness for TV 15 ml in 
Belgium. In Germany, the secular trend towards early menarche seems to slow down like in other 
countries.  There are however few data published, based on self-assessed menarcheal age 
without data on breast development. Critical life periods are the intrauterine & early postnatal 
period were the plasticity is high. Environmental events  (nutritional,  metabolic,  endocrine,…)   lead  to  
de- or re- programming and potential epigenetic mechanisms that after a latency results in syndromes 
related to endocrine, reproductive, metabolic systems & CNS health. Among early effects  shown in 
recent studies, precocious puberty was  80 x more frequent in migrating girls than in Belgian  
natives.following former exposure to the insecticide DDT,  Early prenatal exposure (green houses) to 
pesticides (~200  EDCs) in Denmark was shownto be followed by 1.5 yr advancement  in breast 
development. The presentation showed effects of endocrine disrupters on timing of breast 
development and menarche as well as on timing of male puberty. It provided an overview on evidence 
of ED effects on pubertal timing from animal studies, and concluded that disturbed timing of sexual 
maturation after prenatal exposure to EDCs confirms the  critical period of early life and can 
involve neuroendocrine mechanisms as evidenced from effects on pulsatile GnRH secretion. The 

presentation stated that there is evidence that pubertal changes are not linked to obesity alone and 
that obesity does not explain observed changes, which occurred with and without obesity; breast 
development is a decisive criterion; menarche did not change. The presentation concluded that 
there was good evidence for an ED effect on puberty and the conclusions from the Kortenkamp report 
apply.  

3. Endocrine Disrupting Chemicals in Cryptorchidism and Hypospadias 

Jorma Toppari explained that sexual differentiation takes place from gestational weeks 7-8 when 
testis formation has been determined and the gonad starts to secrete sex hormones that induce 
male sexual differentiation. He explained that in addition, the testicular descent is determined by 
the end of the gestational period by INSL3 for the abdominal phase and testosterone for the 
inguinoscrotal descent. He reminded that testicular dysgenesis may lead to testicular cancer or 
reduced semen quality or via decreased Leydig cell function to cryptorchidism and hypospadias. 
Exposure to anti-androgens leads to hypospadias, cryptorchidism, nipple retention, shortened 
anogenital distance, dysgenetic testicular structure, and impaired spermatogenesis in experimental 
animals, and we can predict similar outcome in humans. Effects are additive and compounds at levels 
below their NOAEL show effects when they are combined. E.g., vinclozolin, procimydone, prochloraz, 
p,p’DDE,   and   DBP   together   can   cause   hypospadias   in   100   %   of   pups   when   0%   of   pups   show  



hypospadias after single chemical exposure. Jorma showed increases in incidence rates related to 
testicular germ cell cancer and declines in sperm counts of young men, and informed about the key 
health risks associated with cryptorchidism, such as 4-5 fold risk for testicular cancer (5-7 % of testis 
cancer patients) and increased risk of infertility which occurs in 35-50 % of bilateral and 10-20 % of 
unilateral cryptorchidism. Lower age at treatment decreases the risk of infertility. The presentation 
provided detailed epidemiological information from a number of studies available. The incidence of 
congenital cryptorchidism is 2-9%, but there is only little epidemiological data from Germany. 

Pesticide use (greenhouse workers) and brominated flame retardants in indoor air have been 
associated with an increased risk of cryptorchidism. Cryptorchidism (prev. 2-4 %) and hypospadias 
(prev. 0.2 – 4%) are critical due to the associated risk for cancer and infertility. Challenge: noise in 
epidemiological studies due to acquired cryptorchidism. Insemination and gestational diabetes 
were found to be associated to an increased risk of cryptorchidism.  Cryptorchidism in infant 
could be used to predict semen quality. Health registry data were not considered sufficiently 
reliable for this type of disease because the ascertainment, reporting and registering are too 
variable. Single substances alone generally do not show effect, whereas mixtures seem to do. 
Need to further investigate nutrition and stress as modifiers of the response. High-throughput 
screening was recommended (see above). 

4. Sperm quality sensitive to fetal and adult exposure to endocrine disrupting chemicals  

Shanna Swan reported that this year is the 20th anniversary of a landmark paper that started a 
new field of scientific investigation (Carlsen et al, 1992). The authors suggested that the reported 
decline in sperm concentration was too rapid for evolutionary change and must be linked to 
environmental factors. This paper created tremendous controversy and many re-analyses. 
Therefore Shanna reanalyzed the underlying studies for this 1992 paper suggesting global declines 
in semen quality, and her analyses confirmed the trend and found significant geographic 
variation. 
It appears now that male reproductive function has been declining for the past 50 years, at least 
in industrialized countries. The number of sperm in men from many industrialized countries 
(including Germany) is now half what it was 50 years ago.  In young men, median sperm count is 
close to the point at which probability of conception declines (40 mil/ml). Over the past 50 years, 
there   have   been   comparable   declines   in  men’s   testosterone   levels   and   significant   increases   in  
testicular cancer, and endocrine disrupting chemicals like phthalates and pesticides have now 
been widely recognized as an important source of this increasing problem. 
In a study conducted by Shanna and her team at Mount Sinai School of Medicine (The Study for 
Future Families) partners of pregnant women were studied and it was observed that semen 
quality varied geographically; men from rural Missouri had only 56% of the sperm number of 
moving sperm as men from urban Minneapolis. Pesticides appeared to play a role; a sample of 
men with poor semen quality had significantly higher levels of 6 pesticides in their urine than men 
with good semen quality. This is only one of many examples showing that adult exposure to 
environmental chemicals can adversely affect semen quality  
What about prenatal exposure? It has been known since the 1970s (from the era of 
diethylstilbestrol) that chemicals are passed from the mother to the developing fetus. Effects in 
the fetus are amplified because of his exquisite sensitivity. It has been known for 20 years that 
prenatal exposure to one class of chemicals, the phthalates, can cause a syndrome (the phthalate 
syndrome) characterized by incomplete masculinisation of the male reproductive tract.   
A key component of the phthalate syndrome is a shortened anogenital distance (AGD). AGD, the 
distance from anus to genitals, is a standard component of EPA testing guidelines for reproductive 
toxicity.  In unexposed males I is twice as long in males as females and shorter male AGD predicts 
reduced sperm count and reduce fertility. Shanna’s studies were the first to use AGD as a marker 



of toxicity in humans. The phthalate syndrome also includes hypospadias, small genitals and 
undescended testicles.  
In 2001 the National Toxicology Program expressed serious concern that male children's exposure 
to di(2-ethylhexyl) phthalate could harm their reproductive tracts, but concerns were based on 
rodent studies. By 2002 national reports of chemical burden in the US population started, and 
everyone contained these chemicals in their bodies. So Shanna’s team decided to do a study. 
Because phthalates are routinely found in industrialized population, and their metabolites 
measured in urine, they asked: Is there a human analogue of the phthalate syndrome? 
The pregnant women whose husbands/partners had participated in The Study for Future Families 
had been asked for a mid-pregnancy urine sample, which was stored. The mothers were re-
contacted in 2004 and invited them to bring their children in for a physical exam. The exam was 
designed to capture the information rodent toxicologists collected that had been related to 
prenatal phthalate exposure. If the mothers agreed to this follow-up study their mid-pregnancy 
urine sample was analysed for phthalate metabolite concentrations.  
All of the women in the study had one or more phthalate metabolites measurable and most had 
9. phthalate metabolite concentration were examined as continuous and categorical variable. For 
example, considering one metabolite of DEHP (MEHHP); 25% of women had values less than 6.0 
ng/ml  (called  “low”),  and  25%  values  >20.1  (called  “high”),  and  other  women  fell   in  the  middle.  
This distribution is very similar to that seen in a larger sample of the US population (NHANES). All 
metabolites of DEHP were found to be associated with AGD; for example, when the mother had 
MEHHP over the 25th percentile (20.1 ng/ml) her boy was 13 times more likely to have an AGD in 
the lower quartile of the (age and weight-percentile adjusted) distribution of AGD. In addition 
boys with high DHEP exposure were more likely to have testicles that were incompletely 
descended, and smaller penile width.  
Since that study, several studies have demonstrated that a shorter AGD in adult men is associated 
with reduced semen quality, lower testosterone, smaller testicles and infertility. In boys it is 
associated with hypospadias. Therefore, there appear to be clinical consequences of shorter AGD 
as predicted by animal studies. Phthalates are only one piece of the puzzle. This year the 
Environmental Working Group measured 397 environmental chemicals in breast milk samples; 
chemicals to which the pregnant mom and her fetus were likely exposed. So the experiment, in 
which we are all taking part, is continuing, and the outcome may well be disastrous for future 
generations. 
  

5. Endocrine Disruptors and Pathogenesis of Endometriosis 

Italian Endometriosis Foundation, Prof. Pietro Giulio Signorile and Prof. Alfonso Baldi, informed 
about estimated endometriosis prevalence and related public health costs based on international 
statistics and concluded that endometriosis shows high prevalence rates (higher than diabetes) in 
women. They discussed the definition and the hypothesis about its causality. He favoured the 
Embryologic theory and provided arguments and recent study results from aborted foetuses 
supporting this approach. The presentation referred to Tracy Missmer found an 80% rate in young 
women exposed to ED in uteri. Pathogenetic mechanisms remain unclear (embryonic re-
programming (epigenetic changes in off-spring of perinatally exposed females or retrograde 
menstruation?). Italian researcher found high rate of ectopic tissue in investigated abortions that 
might support the first hypothesis). The presentation informed in detail about the potential role 
of BPA in Endometriosis development. Maternal BPA conjugated across placenta. Embryos have 
immaturity   in   glucuronidation   capacity.   β-glucuronidase is  detected prenatally in liver, kidney, 
and  bowel.  Human  placenta  has  considerable  β-glucuronidase activity, and this enzyme is critical 
for proper in utero development. In mice Low doses of BPA induce endometriosis like effects.  
Italian Foundation Endometriosis studies found Endometriosis in Offspring of mice treated with 



BPA, and a high storage rate for BPA in female muscle tissue exclusively, which might be an 
additional indicator (note: results were debated by participants). High incidence in female steel 
workers was observed in Italy. Pietro Giulio Signorile informed about preventive actions taken and 
introduced a Pregnancy Protection Program (PPP) with preventive advice elaborated for 
Endometriosis patients in case of pregnancy. 

6. Endocrine Disruptors and Environmental Factors in Polycystic Ovary Syndrome 

Richard Legro introduced the PCOS as an ovarian disorder with polycystic ovaries, androgen 
excess (relative for females), oligo- or anovulation, and informed that it is still a diagnosis of 
exclusion. He explained the pathophysiology with disturbed regulation of GnRH, LH, FSH, E2 and T 
leading to hirsutism and insulin resistance. He informed about therapeutical principles and 
diagnostic criteria.  The prevalence of Polycystic Ovary Syndrome is increasing although still not 
well known and validated. It is the most common endocrine abnormality in women in the 
developed world. Family clusters are observed. This suggests a combined genetic and 
environmental causality. Exposure windows could be both fetal development and later life. 
Prenatally exposure might lead to prenatal androgenisation/large size infant (risk and 
consequence?). During adolescence & adulthood Valproic acid (epilepsy treatment), or other 
environmental causes might lead to effects. Richard Legro presented the observation that a thrifty 
phenotype (Low Birth weight) is associated with insulin resistance syndrome (hypertension, 
dyslipidemia, hyperinsulinemia), and increased prevalence in adult of impaired glucose tolerance 
and type 2 diabetes, and that birthweight could be considered as a Prenatal Marker for premature 
pubarche, ovarian hyperandrogenism, and hyperinsulinemia. He admitted that causal links 
however, are not well established, and reported that no association between birthweight and 
Major Reproductive or metabolic abnormalities could be identified in PCOS families. On the other 
hand he identified a significant increase in PCOS LGA infants (P < 0.05). And there is a link 
between obese mother, high birth weight Infant and Obesity, PCOS, elevated T/LH in later life. He 
illustrated the weight of evidence that prenatal androgenisation influence the development of 
PCOS from animal studies and showed elevated androgens and persistent hyperglycemia in PCOS 
during human pregnancy. The presentation illustrated in detail androgenic effects of Valproic 
acid, and of neonatal BPA shows an androgenic effect with evidence from one human (Dr. 
Kandaraki) and several animal studies. Multiple regression analysis for BPA showed significant 
correlation with the existence of PCOS (r = 0.497, P < 0.05). BPA was also positively correlated 
with insulin resistance (Matsuda index) in the PCOS group (r = 0.273, P < 0.05). Air pollution (PAH, 
ozone), and smoking are other stressors observed.  PCOS and obesity/metabolic syndrome are 
influencing each other but there is PCOS without obesity. It was recommended to put into 
perspective all health endpoints: from high birth weight via PCOS to metabolic syndrome. There is 
an ongoing study on early life effects; A NIEHS study showed effect of infant formula (breast milk, 
soy, etc) on ovary size and activity. Gonadotropin levels in urine could be a good marker.       

  



Discussions  

Questions addressed: 

1. What are the major sources known? 

2. What are major routes of exposure for the general population? 

3. What is the level of evidence about trends, associations, windows of vulnerability?  

4. What are major research needs? 

5. Is there need for preventive policy action?  

Additional questions for final discussion round: 

6. Is legislation sufficient to manage EDCs?  

7. Is there reason to believe that conditions are different in DE compared to other countries? 

8. What do you expect from German government? 

9. Is there a possibility to identify low exposed control populations for EDCs? 

10. Is it reasonable to apply the pre-cautionary principle in communication to population?  

 

1. Endocrine disruption of pubertal timing 

It was stated that a broad range of chemicals are under suspicion (including BPA) and that there is 
good evidence that pesticides may promote early puberty. It appears almost impossible to 
individually assess each potential endocrine disrupting substance (although such an approach 
proved successful for lead). Instead it was emphasized that future research should focus on 
mixtures of chemicals. However, at the same time, mechanistic studies on individual substances 
can still be used to draw valid, universal conclusion. A recent study demonstrated a decline in age 
at voice break in Danish choir boys over a 10-yr period, indicating a trend toward earlier onset or 
faster progression of puberty (Juul et al 2007). It was discussed as to what extent similar studies 
could be initiated in Germany, and the study in choir boys performed in Leipzig was mentioned. 
Any epidemiological study should take into account that nutrition has a major impact on pubertal 
development. Noteworthy, early life exposure to EDCs could be involved in both increased risk of 
obesity and metabolic syndrome and increased risk of pubertal disorders. Therefore, controls 
need to be chosen carefully. To increase the knowledge, particularly in Germany, prospective 
cohort studies were recommended, looking at both boys and girls. In this context, the 
establishment of biobanks is considered necessary – sample materials could contain, amongst 
others, discarded teeth, urine, saliva, plasma. Early life material (placenta, cord blood, breast milk) 
are important. Along with this, there is a need for the development of reliable assays (e.g. mass 
spec methods) to be able to capture the exposition of the general population. It was further 
highlighted that non-monotonic dose-responses need to be considered in future research. For 
instance, different doses of BPA were reported to have different consequences with regards to 
pubertal timing (low doses lead to delayed onset of puberty, whereas high doses lead to precocity 
in the rat. Due to the limited evidence to date, there is no need for policy action at the moment.  

2. Endocrine Disrupting Chemicals in Cryptorchidism and Hypospadias 

It was emphasized that the social environment (e.g. income, nutrition) is considered a potential 

confounder for hypospadias and cryptorchidism and that epidemiological studies need to take 



this into account. Similarly, it was underlined that studies are needed that further improve the 

scientific knowledge on the association of in-vitro fertilization (IVF) with the occurrence of 

hypospadias and cryptorchidism. It however was confirmed that this was taken into 

consideration already and does not explain the increase. Some flame retardants have been 

shown to be involved in the development of these clinical pictures. However, beyond these 

findings, evidence is still scarce and it is still not clear how to consider mixture effects in future 

studies. Following these shortcomings, the collection of monitoring data and the design of 

prospective studies were regarded as first steps to address these issues.  

3. Sperm quality may be sensitive to fetal and adult exposure to endocrine disrupting chemicals 

Studies have correlated low sperm counts with shorter anogenital distances (AGD), a marker that 

indicates decreased androgen action in early life. Measuring the AGD may thus point to a 

relatively simple fertility test for men and may be used for epidemiological studies that are 

currently missing in Germany. It was emphasized that the effects may be subtle, as indicated by 

four studies that looked at the association of paracetamol intake during pregnancy and reduced 

AGD measures. Currently, there is not sufficient information to link exposure to certain chemicals 

with the occurrence of sub-fertility. In this context, the development of reliable assays is of 

utmost importance. All anti-androgens and also consumer products (e.g. cosmetics containing 

parabens, food supplements) need to be considered, and in vitro screening may lead to the 

generation of more information. It was further mentioned that testing of food contact material is 

important as recycling processes may lead to contamination with unwanted chemicals. As a 

precautionary approach, Denmark has recommended to avoid cosmetics during pregnancy. 

Association with Paracetamol was discussed showing different opinions on need to give advice in 

pregnancy as pros and cons are still in favour of a controlled use. Nevertheless general 

information that it was to be considered a drug and should not be used deliberately was 

supported. 

4. Endocrine Disruptors and Pathogenesis of Endometriosis 

Due to difficult diagnosis that requires minimally invasive methods, epidemiological studies are 

not feasible. Moreover, as diagnostic tools have improved and menstruational changes have 

occurred over recent decades, comparison of studies is not possible. Following this, the focus 

should be confined to experimental studies. In this regard, it was highlighted that suitable animal 

models to study endometriosis are currently not available (besides one monkey model) and that 

there are currently no links to certain chemicals. 

5. Endocrine Disruptors and Environmental Factors in Polycystic Ovary Syndrome 

PCOS may be linked to intrauterine androgen excess. However, it was made clear that 

compounds interfering with the endocrine system do not necessarily display androgenic effects 

themselves, but may for example interfere with the conversion of estrogens to androgens. There 

is a need for organized research to directly link exposure to certain chemicals to the 

development of PCOS.  For Germany epidemiological studies are recommended to obtain 

scientifically sound data on PCOS prevalence in an unselected population. It was recommended 

to consider a study design putting into perspective all health end points from high birth weight 

via PCOS to metabolic syndrome in a prospective study. The observed differences between 



Valproat and other anti-epileptic drugs might lay in the epigenetic effect of the first.  Jorma 

informed about an ongoing study on early life effects which will provide results in the next years. 

Richard informed that a recent NIEHS study showed effects of infant formula (soy, breast, etc) on 

ovary size and activity which could be considered as an additional indication for a potential 

effect. 

6. Final discussion 

In the final discussion of meeting conclusions it was asked to revise the original wording on health 
registries into an active use phrase. Furthermore it was added that as many health end points as 
possible should be included into a new cohort and that a priority should be put on development 
of non-invasive means/matrices to study neonatal reproductive function. 

 

Conclusions from presentations: 

1. Major challenges are that current guideline in vivo studies not adequate models of the 
reproductive function in females, and validated in vitro approaches currently do not cover ED 
pathways such as progesterone and retinoic acid.  

2. Pubertal development is dependent on a 4-level system possibly disrupted by EDCs and the 
secular changes in timing of puberty are complex (mean age vs age distribution) and different 
among pubertal events. Information for Germany is limited and not objective enough. Prenatal 
and  early  postnatal  life  appear  to  be  critical  for  “programmed”  disruption  of  pubertal  timing  that  
could also be influenced by pre-pubertal exposure to EDCs . Human data correlating pubertal 
timing with exposure to a given EDC are equivocal and differ in relation to EDC, age at exposure 
and pubertal sign studied. Mixture effects? There is good evidence for potential EDC involvement 
in female sexual precocity as stated in Kortenkamp’s  state  of  the  art  report  2011.  

3. Endocrine disrupting chemicals, such as DBP cause testicular dysgenesis in experimental animals. 
Testicular cancer, impaired semen quality, cryptorchidism and hypospadias can be signs of TDS. 
Fetal and early postnatal development are critical phases for reproductive health and vulnerable 
to endocrine disruption. It remains to be clarified to what extent endocrine disrupters contribute 
to reproductive disorders and other endocrine diseases in human, which are the endocrine 
disrupters that can cause harm, and whether or not we can replace and phase out the problematic 
chemicals. There is quite some evidence that Germany may be at very high risk, but 
epidemiological studies are currently missing. 

5. Embryogenesis minimal defect is at the origin of the Endometriosis due to EDs (congenital 
disease). The dosage of daily exposition does not change the incidence of Endometriosis in pups. 
The placenta is not a barrier to ED conjugated transport. Foetuses and placenta deconjugate EDs. 
There is an EDs concentration in the different tissues depending also on the dose of exposure. 
There is gender dependent difference in ED concentration in the tissues. In utero exposition to ED 
induces an endometriosis-like phenotype in mice. There is a first in vivo model of induction of no 
transplanted endometriosis. 

6. Prenatal Androgenisation is unlikely with endogenous androgens. Environmental disruptors that 
are ovariotoxic are unlikely to cause PCOS- a condition of ovarian hyperfunction. SERMs are both 
treatments and potentially inducers of polycystic ovary syndrome. BPA remains a strong candidate 
for inducing PCOS like symptoms when given early in development. Environmental Disruptors 
Effects on Fetal Growth and Development may lead to reproductive and metabolic abnormalities 
found in PCOS.  



Recommendations from presentations: 

1. Research should focus on elucidating the ED mechanism of action. Policy action would be possible 
for a number of substances whilst it is not clear for others 

2. Do not focus on female puberty and do not restrict to precocity. Improve epidemiological evidence 
in Germany. Voice break in boys has been reported to advance considerably; might be reasonable 
to investigate. 

3. Combine experimental evidence with good epidemiological studies, including data from genetics, 
exposome, accurately identified outcome; apply systems biology with advanced bioinformatics 
necessary to achieve the goal; aim at Multidisciplinary collaboration 

4. Continue Health and Environment Surveys; continue storage of biosamples; establish national 
pregnancy cohort; continue measurement of reproductive parameters in young German men 
(including AGD) 

5. For endometriosis start large, collaborative, geographically diverse studies. Large and independent 
animal study dose-response relations. Encourage human study also if complex (Stratified case 
definition by the presence of essential variables, critically considered control selection or 
comparison group inclusion. Exposure data collection from potentially critical developmental 
windows. Define the molecular and organogenetic misprogrammings events in uterus. Perform 
Gene-environment interactions studies. Start  to  think  at  the  “Embryo  Life”. Develop new strategies 
for prevention, diagnosis and therapy. Do not recommend hormonal contraception in girls with 
endometriosis  

6. Consider air quality as a source of exposure. Investigate in effects of environmental disruptors on 
human gamete function, early embryonic effects, and effects on human pregnancy (IVF model is 
useful); do studies of environmental disruptors during human reproductive maturation (Does 
accelerated puberty lead to early PCOS?), perform epidemiologic studies of environmental 
disruptors and women with PCOS; do dose response/proof of concept studies in human tissues 
(human granulosa/thecal cells, three dimensional follicle development), improve cooperation 
between clinicians and toxicologists 

 

  



General recommendations agreed upon by the expert group: 

1. Start new birth cohort (early exposure) – linked with biobanking for prospective collection and 
retrospective analysis in a close collaboration of various disciplines (physicians, chemists, biologists, 
statisticians, etc) and environmental sampling – (ensure participation/consistency with EU Biobanking 
project)  

2. Include pre-pubertal exposure as additional window of susceptibility (start in (early) pregnancy follow-
up until puberty as a minimum) 

3. Collaborate with clinics for improved information e.g. malformations, AGD and birth examination  

4. Invest  in  active  register‘s  work/reporting   

5. Follow up to Paasch study on sperm count  

6. Continue combined E & H surveys (include clinical examination e.g. pubertal stage, and social aspects) 

7. Include ovarian dysfunction syndrom   

8. Develop non-invasive means to study neo-natal reproductive functions (e.g. urine, ultrasound, saliva) 

9. Experimental studies to increase weight of evidence for role of EDCs in Endometriosis & PCOS 

10. Improve identification and detection of EDCs (assay development); consider dose/response studies in 
human tissues  

11. Establish classification of adverse effects on endocrine system as an independent hazard class  (in 
addition consider setting-up of international institution like IARC) 

 

Answers provided to additional questions provided at the end of the meeting as open 
questions from the discussion that had taken place 

6. Is legislation sufficient to manage EDCs? 
Due to tonnage limit in REACH current legislation leave out a lot of chemicals which might be of 
interest, and ED end points are not taken into consideration in existing guidelines on RA 
 

7. Is there reason to believe that conditions are different in DE compared to other countries? - No 
 

8. What do you expect from German authorities? 
Establish regular meeting and discussion forum of all involved experts on national level to exchange 
on latest knowledge and development (following the example of France) 
 

9. Is there a possibility to identify low exposed control populations for EDCs? 
This is very difficult to answer and would need to be different per individual chemical. It might be 
possible  to  use  the  “healthy”  partner  of  an  infertile  couple  as  a  low  exposed  control.   In  any  case  it  
was considered important to better include and reflect immigrant groups in biobanking, as they 
might show considerably different exposure patterns. Therewith immigrants could be used as 
high/low exposed groups. 
 

10. Is it reasonable to apply the pre-cautionary principle in communication to population? 
If there is a risk classification it might be good to inform customers to give them a choice. Population 
however should not be informed directly to avoid panic and concern but health professionals should 
be trained to act as intermediate. The preferred option would be to reduce exposure to the 
minimum by legislative measures. 


