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Professer Anne Glover CBE 

Chief Scientific Adviser to the President of the European Commission 

Berlaymont 08/039 

Rue de la Loi 200 

B-1049 Brussels/Belgium 

RE: Draft regulation on endocrine active chemicals 

Dear Prof. Glover, 

We, the undersigned are writing to draw your attention to imminent decisions by the European 

Commission to set a regulatory framework for so-called endocrine disrupting chemicals. We are 

concerned that the approach proposed cou Id rewrite well-accepted scientific and regulatory 

principles in the areas of toxicology and ecotoxicology without adequate scientific evidence 

justifying such a departure from existing practices. 

First of ali, we want to emphasize that "endocrine disruption" is not a toxicological end point, but 

one of many mechanisms which may cause adverse effects. ln addition, we recognise that such a 

po licy initiative is highly technical and complex and requires an understanding of the modes of 

action for endocrine disruption and their significance. lt also implies the in-depth involvement not 

only of toxicological disciplines but also of environmental sciences and th us requires scientific 

input from experts in this a rea. The undersigned are disturbed that the Commission's scientific 

committees have so far not been consulted by the Commission when drafting such regulations. 

What is even more disturbing is that, where a scientific advisory body such as EFSA has been 

consulted, critical elements of this body's opinion are ignored. For example, in assessment of 

chemicals with endocrine activity, EFSA supported a substance specifie risk assessment approach 

integrating exposure and adverse effects instead of developing horizontal criteria for defining 

wh ether a substance is an "endocrine disruptor". Development of horizontal lists ignores the long· 

-standing principle that an assessment of a substance should be based on data obtained from 

toxicity testing on this specifie substance and derived information on potency. 

If the Commission will a do pt a po licy stating that it is impossible to define a safe li mit or threshold 

for a substance with classified as endocrine disruptor, this would reverse current scientific and 

regulatory practices and, more importantly, ignore broadly developed and accepted scientific 

development and accepted knowledge regarding thresholds of adversity. Moreover, the latter 

approach may not only apply to potential EDCs but rather would apply to ali chemical substances 

and th us nullify decades of experience and repeatable observations in exposure-response 

relationships in pharmacology and toxicology and well-established and widely proven procedures 

in hazard and risk assessment. 

lt also appears that the Commission will propose that identification of an in vitro effect without a 

causal relationship to adversity in an intact organism may be sufficient to classify a substance as 

an "endocrine disruptor". This would not only represent a rewriting of the ru les and accepted 

practices of toxicology, which rely on well-defined adverse effects observed in adequately 



performed studies, but also would be contrary to ali accumulated physiological understanding. 

This leaves us concerned that there is neither a scientific basis nor bread support by scientists 

established in risk assessment behind the approach of setting horizontal criteria and the lists of 

confirmed and suspected "endocrine disruptors". 

We have noted your important interventions on the need for scientific evidence to be at the heart 

of EU policy and are therefore writing to urge your review of the emerging po licy to ensure th at 

the opinion of relevant scientific committees and member states authorities are taken into 

account. 

The following individuals are supporting this initiative: 

Antero Aitio, Dr. Med. Sc., professer h.c., former scientist/medical officer at the International 

Programme on Chemical Safety, World Health Organization; former team leader, Finnish lnstitute of 

Occupation al Health; former Unit Chief of the Monographs Programme, International Agency for 

Research on Cancer 

Herman Autrup, Professer, PhD ATS, President International Union of Toxicologists, former member 

SCHER, AFC-Panel of EFSA, lnstitute of Public Health, University of Aarhus, Denmark 

Susan, Barlow, Ph.D., former member of EFSA Scientific Committee (2003-2012), Brighton, U K 

Diane Benford, Dr., member, chair CONTAM Panel of EFSA, Head of Chemical Risk Assessment 

Unit, Food Standards Agency, London, UK 

Sir Colin Berry, Prof. Emeritus of Pathology, Queen Mary, University of London, UK 

Bas J. Blaauboer, Prof. Dr., Doerenkamp-Zbinden Chair on Alternatives to Toxicity Testing, 

lnstitute for Risk Assessment Sciences, Division of Toxicology, Utrecht University, The 

Netherlands 

Hermann M. Boit, Prof. Dr. med., Dr. rer. nat., Chair of the Scientific Committee for 

Occupational Exposure Limits, SCOEL (DG Employment), Leibniz Research Centre for Working 

Environment and Human Factors (lfADo) at the TU Dortmund, Germany 

Alan Boobis, Prof., OBE, PhD, FSB, FBTS, member CONTAM Panel of EFSA, Centre for Pharmacology 

& Therapeutics, Department of Medicine, Imperial College London, UK 

Alexander Bürkle, Prof. Dr., Chair of Molecular Toxicology Department of Biology, University of 

Konstanz, Germany 

Thomas Colnot, Ph.D., ERT, CiS Toxicology, Castro, Chile 

Brian Cummings, Ph.D., Assistant Professer, Department of Pharmaceutical and Biomedical Sciences, 

University of Georgia, Athens, GA, USA 

Slawomir Czerczak, Prof. Dr., Chair for Group of Experts for Chemical Agents of Polish Intersecterai 

Commission for MAC and MAl Values, Head of Department of Chemical Safety, Nofer lnstitute of 

Occupational Medicine Lodz, Poland 

Gisela H. Degen, Prof. Dr., member SCCS, Leibniz Research Centre for Working Environ ment and 



Human Factors (lfADo) at the TU Dortmund, Germany 

Wolfgang De kant, PhD, Professer of Toxicology, former member SCHER, CSTEE, member SCHENIHR, 

Department of Toxicology, University of Würzburg, Germany 

Lennart Dencker, Prof. Dr., Department of Pharmaceutical Biosciences, Uppsala University, 

Uppsala, Sweden 

Daniel Dietrich, Prof. Dr., Ph.D., Professer of Human and Environmental Toxicology, Member of 

SCENIHR, Former Chair of the OECD Endocrine Disruption and Ecotoxicology EDTA-VMG Non-Animal of 

the OECD, Member Presidential Expert Group AOAC, Faculty of Biology, University of Konstanz, 

Germany 

Daniel R. Doerge, Ph.D., National Center for Toxicological Research, Jefferson, AR, USA (affiliation 

is given for identification purposes only) 

Eugenia Dogliotti, Dr., Member CONTAM Panel of EFSA, lstituto Superiore di Sanità, Environment 

& Primary Prevention Dept., Unit of Molecular Epidemiology, Roma, ltaly 

Jose L. Domingo, Professer and Director, Laboratory ofToxicology and Environmental Health, 

School of Medicine, Universitat "Ravira i Virgili", Reus, Spain 

Johanna Fink-Gremmels, Prof. Dr., Utrecht University, Faculty of Veterinary Medicine, lnstitute 

for Risk Assessment Sciences, Division Toxicology, Veterinary Pharmacology, Pharmacotherapy 

and Toxicology, Utrecht, The Netherlands 

Hermann From me, Prof. Dr., Department of Chemical Safety and Toxicology, Bavarian Health and 

Food Safety Authority, Munich 

Corrado Galli, Paf. Dr., Dean, Faculty of Pharmaceutical Sciences, Lab. Toxicology, Department of 

Pharmacological and Biomolecular Sciences, University of Milan, ltaly 

David Gatt, Dr., member ANS Panel of EFSA, Head of Toxicology Team, Chemical Risk Assessment 

Unit, Food Standards Agency, London, UK 

Bettina Grasi-Kraupp, Prof. Dr., ERT, lnstitute for Cancer Research- Medical University of 

Vienna, Austria 

Helmut Greim, Prof. Dr., member RAC ECHA, former chair MAK Commission, former chair 

SCHER, former member CSTEE, member SCHER, Technische UniversiUit München, 

Senatskommission der DFG zur Prüfung gesundheitsschadlicher Arbeitsstoff, Freising, Germany 

Heidrun Greim, Dr., Wissenschaftliches Kommissionssekretariat der Standigen Senatskommission 

der DFG zur Prüfung gesundheitsschadlicher Arbeitsstoffe, Karlsruher Institut für Technologie (KIT), 

Abteilung Lebensmittelchemie und Toxikologie, Institut für Angewandte Biowissenschaften, 

Freising-Weihenstephan, Germany 

Wolfgang Heger, Prof. Dr., Berlin, Germany 

JanG. Hengstler, Prof. Dr., Leibniz Research Centre for Working Environment and Human 

Factors, lfADo, Dortmund, Germany 

Magnus lngelman-·Sundberg, PhD, BSc.Med, Professer and Section Head, Vice Dean 

(Recruitment), Karolinska lnstitutet, Section of Pharmacogenetics, Department of Physiology 

and Pharmacology, Stockholm, Sweden 



Colin Janssen, Prof. Dr., former member CSTEE, member SCHER, Ghent University, Department 

Applied Ecology and Environmental Biology, Laboratory of Environmental Toxicology and 

Aquatic Ecology, Ghent, Belgium 

Risto Juvonen, PhD, School of Pharmacy Faculty of Health Sciences University of Eastern Finland, 

Kuopio, Finland 

James Kehrer, Professer and Dean, Faculty of Pharmacy & Pharmaceutical Sciences, Katz Centre for 

Pharmacy & Health Research, University of Alberta, Edmonton, AB, Canada 

Hannu Kiviranta, Ph.D., Unit head, National lnstitute for Health and Welfare/ Department of 

Environmental Health 1 Chemical Exposure, Kuopio, Finland 

Hannu Komulainen, Research professer, former member SCHER, Nationallnstitute for Health and 

Welfare, Department of Environmental Health, Kuopio, Finland 

Hans Lepper, Dr., Bayerisches Landesamt für Gesundheit und Lebensmittelsicherheit, SG 

K3: Forschungskoordination/Zentralstelle Risikoanalyse, Erlangen, Germany 

Jan Linders, Prof. Dr., member SCHER, formerly National lnstitute for Public Health and the 

Environment (RIVM}, The Netherlands 

Marina Marinovich, Prof. Dr., Faculty of Pharmaceutical Sciences, Lab. Toxicology, Department of 

Pharmacological and Biomolecular Sciences, University of Milan, ltaly 

Angelo Morette, Prof. Dr., Department of Biomedical and Clinical Sciences, Università degli Studi di 

Milano, Milano, ltaly 

Paquale Mosesso, Associate Professer of Genetics, member ANS Panel of EFSA, Department of 

Ecological and Biological Sciences, University of Tuscia, Viterbe, ltaly 

Marc Pallardy, Prof. Dr., INSERM UMR 996, University Paris-Sud, Faculty of Pharmacy, Chatenay­

Malabry, France 

Markku Pasanen, Prof. Dr., University of Eastern Finland, Faculty of Health Sciences, Scheel of 

Pharmacy, Kuopio, Finland 

Olavi Pelkonen, Professer of Pharmacology, Department of Pharmacology and Toxicology, 

University of Oulu, Oulu, Finland 

Hannu Raunio, Prof. Dr., University of Eastern Finland, Faculty of Health Sciences, Scheel of 

Pharmacy, Kuopio, Finland 

lvonne M.C.M. Rietjens, Prof. dr. ir., Professer in Toxicology, member ANS Panel of EFSA, 

Wageningen University AFSG/ Division of Toxicology, Wageningen, The Netherlands 

Konrad Rydzynski, Prof. Dr. med., Coordinator of the European Network of Excellence ECNIS 

(Environmental Cancer Risks, Nutrition and the lndividual Susceptibility), member SCENIHR, 

Director of the Nofer lnstitute of Occupational Medicine, Lodz, Po land 

Tinaa Santonen, MD, PhD, MSc in Applied Toxicology Team Leader, Chemical Safety, Finnish 

lnstitute of Occupational Health, Finland 

Josef Schlatter, Dr., member of EFSA Scientific Committee, Zürich, Switzerland 

Dieter Schrenk, MD PhD, Professer of Toxicology, member CONTAM Panel of EFSA, Food 



Chemistry and Toxciology University of Kaiserslautern, Germany 

Richard M Sharpe, Prof. Dr., MRC Centre for Reproductive Health, The Queen's Medical Research 

lnstitute, University of Edinburgh, Scotland, UK 

Andrzej C Skladanowski, PhD, Prof. Dr., Medical University of Gdansk lntercollegiate Faculty of 

Biotechnology UG-MUG, Department of Molecular Enzymology, Gdansk, Poland 

Frank M. Sullivan, BsC (Hans), FBTS, formerly UK Specialist in Reproductive Toxicology 

Emanuela Testai, Dr., former member SCHER, CSTEE, member SCHENIHR, lstituto Superiore di 

Sanità, Environment & Primary Prevention De pt., Mechanisms of Toxicity Unit, Roma, ltaly 

Marco Vighi, Prof. Dr., former member SCHER, Department of Earth and Environmental 

Sciences, University of Milano Bicocca, Milano, ltaly 

Matti Viluksela, Prof. Dr., former member SCHER, Nationallnstitute for Health and Welfare 

Department of Environmental Health, Kuopio, Finland and University of Eastern Finland 

Department of Environmental Science Kuopio, Fin land 

Wolfgang Vëlkel, PD Dr., Ph.D., ERT, Bayerisches Landesamt für Gesundheit und 

Lebensmittelsicherheit, Sachgebiet Chemikaliensicherheit und Toxikologie/Biomonitoring, 

München, Germany 

Wojciech Wasowicz, Prof. Dr., President of the Polish Society of Toxicology, Nofer lnstitute of 

Occupational Medicine, Lodz, Poland 



Commentary -
UK views on the issue of whether or not a threshold can be determined 
for endocrine disruptors identified as Substances of Very High Con cern 
under REACH 

Background 

REACH Art 138(7) states: 

"By 1 June 2013 the Commission sha/1 carry out a review to assess whether 
or not, ta king into account la test developments in scientific knowledge, to 
extend the scope of Article 60(3) to substances identified under Article 57(f) 
as having endocrine disrupting properties. On the basis of that review the 
Commission may, if appropriate, present legislative proposais." 

This implies that by 1 June 2013 the Commission needs to come to a 
conclusion on whether endocrine disruptors (EDs) identified as Substances of 
Very High Concern (SVHCs) and included in Annex XIV of REACH should be 
authorised through the socio-economic route or the adequate-control route. 
The socio-economic route (Art 60(3)) is currently reserved to CMR 1A or 1 B 
substances and substances of "equivalent" concern for which it is not possible 
to determine a threshold in accordance with section 6.4 of Annex 1 (i.e. it is 
not possible to determine a DNEL or a PNEC) and to PBT and vPvB 
substances. 

Therefore, extending the scope of Art 60(3) to ali EDs identified as SVHCs by 
default hinges a round the concept of whether or not it is possible to determine 
a threshold/DNELIPNEC for such substances. 

With this commentary, the UK REACH CA would like to offer sorne initial 
views on the interpretation of the available evidence surrounding the issue of 
the determination of a threshold for substances with endocrine disrupting 
properties. 

ln our view, it is vitally important that EU regulatory positions are based on the 
best science available at the time. Where there are different views, regulatory 
positions should reflect where the balance of opinion lies across the relevant 
fields of expertise in the EU and worldwide and the scientific advisory system 
that is in place. To do otherwise is to negate the value of expertise and nullify 
the purpose of the EU's standing arrangements for the provision of advice. 

General considerations on thresholds 

The first consideration is what Art 60(3) implies by the term "threshold". There 
are many definitions, interpretations and types of thresholds: theoretical, 
absolute, mathematical, biological, toxicological, practical, true, experimental, 
apparent, regulatory, etc. lt is evident from the legal text that the term 
"threshold" is used in Art 60(3) to be equivalent to the DNEL or PNEC and 
hence to signify a regulatory, practical exposure standard the adherence to 



which provides a reasonable reassurance of avoidance of the taxie (adverse) 
effects of chemical agents. 

lt is well-established regulatory practice tc perform chemical risk assessment 
in accorda nee with one of a two-track approach. The decision about which 
track is appropriate for a given toxicant turns on whether or not it is presumed 
that a threshold exists. ln general, a non-threshold approach is used for 
certain forms of mutagenicity and genotoxic carcinogenicity, whilst a threshold 
approach (i.e. derivation of DNELs and PNECs under REACH) is used for ali 
ether endpoints/effects. 

lt is new well-accepted th at the existence of thresholds cannet be proven by 
experimentation but can only be inferred from mechanisms of action and our 
understanding of biology. lt is aise well-accepted that the numerical 
value/leve! of a "true" threshold (either mathematical/absolute, biological or 
toxicological) cannet be determined experimentally as this would require an 
infinitely sensitive method with an infinitely large number of animais and an 
infinitely small dose, dawn to one molecule (Siob, 1999; Crump, 2011; 
Rhomberg et al., 2011 ). For an v effect (including the consequences of 
endocrine disruption and many ether types of effects}, it is only the 
"experimental" threshold (in a specified species) th at can be observed, i.e. the 
highest dose at which no (adverse) effects are observed, within the confines 
of the experiment th athas been performed. To pursue the observation of a 
"true" biological or mathematical threshold (in a specified species) would 
enta il studying an infinite number of organisms of the species in question (tc 
observe potential intraspecies variability) using infinitely precise measures (tc 
detect any conceivable change) and an infinite number of doses (tc identify at 
exactly what point in moving up the dose axis an effect is first detectable). 

Science is not capable of determining the shape of the dose-response at very 
law doses. Hypotheses regarding where on the dose-response curve the true 
threshold lies are beyond the ability of science tc resolve. Sc, limitations on 
the science do not permit the direct observation of true thresholds. But, they 
surely exist- it is inconceivable that a single molecule of any substance can, 
of itself, produce significant detrimental consequences in an organism or (for 
ecotoxicological considerations) a population. Continuing tc expend energy 
and ti me debating the irresolvable issue of true thresholds is detrimental tc a 
logical and workable comprehensive approach tc risk assessment. Thus, the 
focus of regulatory risk assessment has always been centred a round 
"practical"/"experimental" thresholds. 

However, despite these well-accepted tacts, the debate over the nature of the 
exposure (dose)-response relationship and the determination of thresholds 
has new been extended from cancer tc a wide range of non-cancer endpoints 
(White et al., 2009; NRC, 2009), including endocrine disruption (Blair et al., 
2001; Zoeller et al.2012). 

lt is debated whether agents causing non-cancer toxicity at high exposure 
levels should, as a default, be presumed tc cause sorne degree of risk at any 
dose, no matter how law. The basis for assuming that ali exposure-response 
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relationships are linear and non-thresholded include (1) the general"additivity­
to-background" argument, which assumes that if an agent enhances an 
already existing disease-causing process, then even small increases in 
exposure concentration and/or duration increase disease incidence in a linear 
manner; and (2) the "infinite sensitivity of the population" argument, which 
assumes that there would always be at least one very sensitive individual in 
the population which will show an adverse response even to one molecule of 
a chemical agent. 

ln response to these views, severa! groups of experts have argued 
convincingly that the proposai for a non-threshold approach for non-cancer 
toxicity is at odds with decades of experience and repeatable observations in 
exposure-response relationships in pharmacology and toxicology and with the 
basic te nets of homeostasis (e.g. Rhomberg et al., 2011 ). They have 
concluded th at human risks at law doses, if they exist, are tao rare to observe 
directly, and so inferences must be made that depend on their validity on 
invoking wider biological understanding of wh at should be expected to occur 
at law levels of human exposure. They have also concluded that biology 
predicts that thresholds of adversity exist and are the rule, rather than the 
exception, for ali endpoints. 

The presence of homeostatic and defence mechanisms, and the redundancy 
of cellular targets mean th at a minimum degree of interaction of the chemical 
agent with the critical sites must be reached in arder to elicit a toxicologically 
relevant effect. Below this critical level of interaction (threshold of adversity), 
homeostatic mechanisms would be able to counteract any perturbation 
produced by xenobiotic exposure, and no structural or functional changes 
would arise (EFSA, 2005). 

Other authors (Boobis et al., 2009) argue that additivity-to-background does 
not negate the existence of a threshold of adversity. One single molecule 
adding to a process already active (e.g. hormone receptor agonism) cannat 
change by itself (or on its own) the normal/physiological response of that 
process into an adverse response. They also dispute that the infinite 
sensitivity of the population argument is an abstract mathematical concept, 
which has no corroboration from empirical observations - there are limits to 
intraspecies variability. 

Non-threshold approach for genotoxicity 

ln current regulatory practice, the only toxicological endpoints assessed by 
applying a non-threshold approach are certain forms of mutagenicity and 
genotoxic carcinogenicity. During the 1970s, it was realised that there might 
not be a risk-free exposure to chemicals that could initiate cancer by causing 
a mutation in a single cell (i.e. genotoxic carcinogens). Given the unique, non­
redundant nature of the DNA in each individual ce li, it was assumed that even 
one single molecule of a genotoxicant possesses a certain, albeit small, 
probability of inducing a mutation which, in tu rn, could lead to tumeur 
formation (NRC, 1977). As a result, risk assessment began to incorporate the 
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assumption that no amou nt of exposure to a genotoxic carcinogen is risk-free, 
and to estimate risks from law exposures by extrapolating dawn from doses at 
which carcinogenic responses were observed in animal studies (Albert, 1994). 

lt should be noted that the non-threshold approach adopted for genotoxic 
carcinogens was developed at a time when modern insights into mechanisms 
of tumeur initiation, promotion and progression and of physiological defence 
mechanisms were yet to be revealed. First, the body has a wealth of 
absorption, distribution, metabolism and excretion (ADME) mechanisms in 
place to detoxify and remove xenobiotic compounds, which reduces the 
chance of a genotoxic molecule to reach the DNA. Alternatively, metabolic 
conversion of inactive compounds to taxie derivatives may occur, which 
requires metabolic enzyme induction, which will only occur above a threshold 
of exposure. Secondly, if DNA damage is inflicted, various DNA repair 
mechanisms are in place to undo the damage, protecting the cell from 
acquiring DNA mutations. Thirdly, the carcinogenic process is now known to 
consist of a cascade of cancer-promoting changes, which ali need to occur 
before cancer arises. The likelihood that ali of these changes occur in concert 
without being repaired by homeostatic mechanisms is very law, thereby 
further reducing the chance th at exposure to a single genotoxic molecule will 
lead to cancer, and implying that a biological threshold must exist. 

Ovérall, tHereforè, ttiéré is a growing amou nt of evidence for the existence of 
thresholds of adversity even for directly acting genotoxic agents, which 
challenges the scientific validity of applying a non-threshold approach to the 
risk assessment of genotoxic carcinogens. More and more leading experts 
and bodies are advocating adoption of the notion of there also being a 
practical threshold for such effects (Pratt et al., 2009; Boobis et al., 2009; 
Piersma et al., 2011 ). 

Thresholds and endocrine disruption 

Endocrine disruptors (EDs) are chemicals that interact with the endocrine 
system and interfere with hormone action, and by so doing, lead to adverse 
effects in an intact organism, its progeny or (sub)populations. 
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Having established th at the existence of thresholds cannat be proven by 
experimentation but can only be inferred from mechanisms of action and our 
understanding of biology and th at the only toxicological end point for which it is 
current regulatory practice to apply a non-threshold approach is genotoxicity, 
it is of value to compare the mechanisms of genotoxicity with the mechanisms 
of endocrine disruption. 

For genotoxicity, the position of no-threshold derives from the theoretical idea 
that even a single molecule of a genotoxicant could produce a mutation in the 
DNA, leading to adverse consequences, because the DNA is the one-and­
only genetic code within a cell. Endocrine disruption results from interaction of 
a chemical with receptors, enzymes or ether co-factors in a cell. These are ali 
redundant targets, such that inactivation/activation of one single target by one 
molecule of a xenobiotic is practically inconsequential. On the contrary, a 
minimum degree of interaction of the agent with the critical sites must be 
reached in arder to elicit an effect. This minimum level of interaction 
constitutes a biological threshold. ln addition to this minimum level of 
interaction, the amount of xenobiotic needs to reach an even higher level to 
be able to counteract homeostatic mechanisms and ether repair mechanisms 
before an adverse effect can be induced. This higher level of 
interaction/exposure constitutes a threshold of adversity. Overall, therefore, 
on the basis of the se mechanistic considerations, inferences about the 
existence of both a biological threshold and a toxicological threshold for 
endocrine disruption must be made. 

The determination of the "true" threshold of adversity for endocrine disruption 
presents the sa me difficulties as any ether form of toxicity. lt is current 
practice in regulatory risk assessment of threshold effects to use as a 
surrogate for such threshold of adversity, a practical value, determined by 
experimentation, termed NOAEL (No Observed Adverse Effect Level). A 
scientifically superior alternative to the NOAEL, developed in more recent 
years, is the BMDL (the 95% lower confidence li mit of the benchmark dose 
corresponding to a specified response level). The BMDL is not the true 
threshold of adversity, but it has the advantage over and above the NOAEL, 
of unveiling the true response level hidden in the NOAEL. 

lt is often argued that in the developing organism, homeostatic mechanisms 
are not sufficiently developed such that a threshold of adversity cannat be 
assumed for EDs acting du ring the developmental stages of the life cycle of 
an organism (Zoeller et al., 2012). Again, this position is rather extreme and 
not supported by decades of observations and safety testing of developmental 
toxicants. Although in the embryo/foetus, the endocrine system is not fully 
functional and cannat ensure the homeostatic control of many vital processes 
of the organism, the re are ether homeostatic and repair mechanisms 
operating at the cellular level. ln addition, there are hormonal homeostatic 
mechanisms operating in the maternai organism, which are able to counteract 
any initial perturbation induced by the chemical agent before delivery to the 
embyo/foetus. This again leads to the conclusion that a minimum level of 
interaction of the chemical agent with critical targets of the developing 
organism is required to elicit a toxicologically relevant effect. This critical level 
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of interaction (threshold of adversity) might be lower in the developing 
organism than in the a duit, and the nature of the effect might be different 
(severe, permanent damage in the foetus vs a less severe effect in the adult), 
but a threshold of adversity must exist. 

lt is also often argued that since EDs display "low-dose" effects and non­
monotonie dose responses (NMDRs), the threshold leve! (apparent NOAEL) 
identified by conventional toxicity testing is incorrect. There is no consensus in 
the scientific community on the existence and relevance in toxicology of these 
phenomena. However, if and when they occur, they do not preclude the 
existence of a threshold. Therefore, it is premature to assume that these 
phenomena are the rule and to justify the abandonment of the standard, 
thresholded risk assessment paradigm on this basis. 

Conclusion 

Overall, there is nothing special or unique about endocrine disruption or 
greater uncertainties in its assessment compared to ether non-genotoxic 
forms of toxicity to justify adopting a non-threshold approach by default. 
Biology predicts that thresholds of adversity exist and are the rule for .ê.!J. 
endpoints, including those arising from endocrine disruption. 

Therefore, extending the scope of Art 60(3) to ali EDs identified as SVHCs by 
default is not supported. 
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F" ir BfR 
Bundesinstitut für Risikobewertung 

BfR-Position on thresholds for adverse effects of substances with 
endocrine disrupting properties with respect to human health 

The European Commission invited European regulatory agencies to deliver their positions 
on the existence of thresholds for Endocrine Disruptors (ED) in the context of Article 138{7) 
of Regulation (EC) No 1907/2006 (REACH). 

With respect to human health hazard assessment, possible thresholds for EDs should be 
based on adverse affects, because an ED is defined as a substance causing adverse 
affects in an intact organism, or its progeny, or (sub)populations (WHO/IPCS, 2002). 

The general paradigm is that taxie affects are based on threshold modes of action. This is 
due to the interaction with multiple target molecules (i.e. receptors, enzymes) in a signal 
transduction cascade, which have to be triggered to cause a taxie effect. Thus, this concept 
is basically applicable to endocrine affects which are determined by complex toxicokinetic, 
toxicodynamic and feedback regulation processes. An exception from this rule is given by 
i.e. DNA-reactive genotoxic substances causing irreversible changes in a single target 
molecule (DNA). 

Recently, toxicological risk assessment of EDs is challenged by the possibility of non­
monotonie dose-response relationships especially in the lower dose-range. Although taxie 
affects at low doses are in principle difficult to investigate, it has to be noted that non­
monotonie dose responses would not be in disagreement with threshold modes of action. 
However, identification of threshold doses may become even more difficult. 

Even though not ali underlying mechanisms are tully understood up to now, in toxicological 
risk assessment of EDs two cases might be distinguished: 

(1) Substances for which the available toxicological information allows the derivation of a 
No Observed Adverse Effect Level (NOAEL) with sufficient confidence and there is no 
reliable data on adverse affects at dose levels below the NOAEL. Here, it is commonly 
accepted regulatory practice to establish safe exposure levels by use of uncertainty 
factors, e.g. toxicological reference values such as Acceptable Daily lntake (ADI) or 
Derived No-Effect Level (DNEL). 

(2) For sorne substances, indications for endocrine related affects may be observed in 
non-standard toxicity tests at dose levels below the NOAEL derived from standard 
toxicity tests. At present, there is no harmonized concept of how to integrate such low 
dose affects for regulatory decision. Hence, case by case decisions are needed, 
taking into account unique peculiarities and the higher degree of uncertainty in the 
assessment of such affects. 

Expert judgement based on the current knowledge is generally required to assess the 
toxicological significance of the experimental observations. lt should be considered that the 
arguments presented above may not be specifie to substances affecting the endocrine 
system but to taxie substances in general. 

ln conclusion, following science based principles of toxicological risk assessment; the 
assumption for EDs should be that a threshold of adversity exists. 
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