Comments from UK government on the document:

“Revised version of possible elements for criteria for identification of endocrine disruptors” 

“Endocrine disruptor/disruption” is a hazard-based trigger for regulatory action in several major pieces of EU chemicals legislation. It is accepted worldwide that assessment of hazard comprises two elements, hazard identification and hazard characterisation.

It is unclear from the document if the phrase “identification of endocrine disruptors” is intended to mean all of the considerations that should be taken into account in assessing the hazard (resulting in a substance being deemed to be an endocrine disruptor and thereby directly subject to the regulatory consequences described in several pieces of EU chemicals legislation), or just the first part of hazard assessment, i.e. hazard identification.
If the former, then the UK needs this document to be redrafted comprehensively, to include all aspects of hazard identification and hazard characterisation rather than focussing narrowly on one aspect; both should be considered if one wants to regulate endocrine disruptors (EDs) based on their endocrine-disrupting hazard. In particular, the UK is concerned that failure to take into account the elements of hazard characterisation (e.g. potency, severity and lead effect) will lead to the loss of potentially very beneficial chemicals (e. g. for securing food provision or combating threats of infection) that pose no dangers to human health or wildlife in real life (e.g. very low potency EDs). The UK is also concerned that dismissing the elements of hazard characterisation will inevitably lead to a waste of resources and animal lives. If control is going to be based on pure hazard identification (i.e. on a ‘yes’ or ‘no’ answer), then why bother performing tests to show dose –response relationships, using 3 dose groups? Why not just test a chemical at one single limit dose  – if we see an endocrine-mediated adverse effect, then we have an ED; if we do not, then we do not have an ED? Of course, the answer is obvious - this would be poor science, leading to even poorer regulatory decision-making. We therefore enclose below (pg 2-7) as “Document 1” comprehensive drafting suggestions and comments, which we consider would make the criteria generally applicable for regulatory purposes. 
However, if your intentions are more limited and focused only on the first step of hazard assessment, i.e. on (pure) hazard identification, then we think it important that the document is clear on this point and recognises that the hazard characterisation factors should be taken into account when a full description of the endocrine-disrupting hazard becomes essential in ensuring proportionality of ED status to the associated regulatory consequences. These additional factors make an essential contribution to rendering the regulatory consequences of ascribing ED status to a substance more balanced and proportionate to the potential hazardous threat to human health and/or the environment that the substance might pose.  The way in which such additional factors are used might vary across different pieces of legislation. If it is intended that the document only addresses pure hazard identification and not hazard characterisation, then the drafting changes suggested by the UK are more modest – please see “Document 2” below (pg 8-11). 

Document 1 
Revised version of possible elements for criteria for identification of endocrine disruptors for regulatory purposes 
Comment: The paper needs to make clear what is the purpose of making the “identification” and of applying any associated criteria - i.e. after a substance (by applying these criteria) has been identified as an endocrine disruptor, what follows? Clearly, identification is not an end in itself.
Introduction
This paper considers the factors, which should be taken into account in the identification of substances as endocrine disrupters for regulatory purposes.

1. Definition 
A widely accepted scientific definition of an endocrine disruptor is 
“an exogenous substance or mixture that alters function(s) of the endocrine system and consequently causes adverse health effects in an intact organism, or its progeny, or (sub)populations.” (WHO/IPCS) 
However, given the very severe regulatory consequences that follow the identification of a substance as an “endocrine disrupter”, particularly under EU legislation covering Plant Protection Products and Biocides, the use of this scientific definition alone would have a disproportionately wide scope and impact (because it is based on too few considerations) for it to be used as the sole determinant of an endocrine disrupter for regulatory purposes.  This is compatible with the regulatory approach taken for many other toxicological and ecotoxicological hazards.  
2. Categories of Endocrine Disruptors 
Comment: There should be an opening discussion covering which various pieces of key legislation (Plant Protection Products; Biocides; REACH) include provisions for endocrine disruptors and how that leads to thinking about the need, for regulatory purposes,  for one or more than one category of “endocrine disruptor”. The current relevant legislation is drafted in such a way that only one such category seems to be needed.  If there are to be multiple categories, then there needs to be a clear description of the distinctive purpose of each category and the differing regulatory consequences of a substance being placed into each category.  However, notwithstanding this, we clearly do not see the need for the original category 3 (potential endocrine disruptors) to be reinstated. Potential endocrine disruptors identified on the basis of in vitro tests and/or (Q)SAR predictions are a fundamentally different entity from confirmed or suspected endocrine disruptors, and there is no sensible argument to justify regulatory consequences for such substances. The scope of this category is far too wide for any regulatory application/consideration (probably, half of the “universe” of chemicals would fall within this category!)
For the purpose of categorisation for endocrine disruption, substances are allocated to one of two categories based on strength of evidence and additional considerations in weight of evidence approach. 
Comment:  How additional considerations are taken into account in a weight of evidence approach is not clear from the text. The current text dismisses the incorporation of the majority of these additional considerations!
Categories for endocrine disruptors 

·  Category 1: Endocrine disruptors 

·  Category 2: Suspected endocrine disruptors 

Comment: The regulatory consequences of each category need to be made clear. What purpose is served by placing a substance into a category, if there are no consequences? Is it just an academic exercise? For example, under the CLP Regs each category has a particular consequence for suppliers on labelling of substances and mixtures and on provision of information (e.g. Safety Data Sheets) in the supply chain. 
Also, any regulatory consequences should not just be aspirations for the future – there should be a legal instrument to implement them now. For example, there is no point is saying all category 2 EDs require further testing if there is no legal provision for an authority or for the Commission to require such testing. Overall there needs to be a direct link, that can be pursued now, between ascribing a category to a substance and the follow-on consequences of so doing; if not, this is a recipe for confusion and conflicting interpretations.    
3. Criteria for Placing Substances in Categories 
Category 1 –Endocrine disruptors 

Substances are placed in category 1 when they are known to have caused endocrine mediated adverse effects in humans or population relevant effects on animal species living in the environment or when there is evidence from experimental studies, possibly supplemented with other information (e.g. in vitro, in silico, read across), to provide a strong presumption that the substance has the capacity to cause endocrine mediated adverse effects in humans or population relevant effects on animal species living in the environment. 
The experimental studies shall provide clear evidence of endocrine-mediated adverse effects in the absence of other toxic effects, or if occurring together with other toxic effects, the endocrine-mediated adverse effects should be considered not to be a secondary non-specific consequence of other toxic effects. 
However, when there is (e.g. mechanistic) information demonstrating that the effects are clearly not relevant for humans and population of animal species living in the environment, then the substance should not be categorised as an endocrine disrupter. 
Comment: If the effects are irrelevant, then the substance is neither an ED nor a suspected ED.

Substances can be allocated to the category 1 based on: 
· Adverse effects seen in humans or from animal species living in the environment where there is convincing evidence (e.g. meeting Bradford Hill criteria) that the observed adverse effect is endocrine-mediated, or

Comment: Plausible is a very loose term which ranges from “it cannot be excluded that” to “it is proven/demonstrated” and it is clearly inappropriate for category 1. Also, there is no implication of causality in such terminology.
· Experimental studies where observed adverse effects are likely to have been caused by an endocrine disruption, based on clear mode-of-action evidence, or 

Comment: The third type of evidence seems rather weak for category 1. Read-across is important and could apply to the endocrine activity, to the adverse effect, to the cause-effect link, or to a combination of the three aspects. This should be elaborated further (maybe at front or in the associated guidance) and could apply to both category 1 and category 2 EDs.
In addition, other factors can be taken into account (see later) to ensure that the regulatory consequences of ascribing category 1 status to a substance are proportionate to the potential threat to human health and/or the environment that the substance might pose. The way in which such additional factors are used might vary across different pieces of legislation.   
Category 2 – Suspected endocrine disruptors 

Substances are placed in category 2 when there is some evidence that they have endocrine disrupting potential that might be related to adverse effects in humans, animal species living in the environment or experimental animals, but where the evidence is not sufficiently strong to place the substance in category 1. If, for example, limitations in the study (or studies) make the quality of evidence less convincing, category 2 could be more appropriate. 
These endocrine disrupting effects should be observed in the absence of other toxic effects, or if occurring together with other toxic effects, the endocrine mediated effect should be considered not to be a secondary non-specific consequence of other toxic effects.
In addition, other factors can be taken into account (see later) to ensure that the regulatory consequences of ascribing category 2 status to a substance are proportionate to the potential threat to human health and/or the environment that the substance might pose. The way in which such additional factors are used might vary across different pieces of legislation.   
Comment: We see no point in trying to specify numerous sets of circumstances under which category 2 might apply. It is impossible to cover everything. This should be something to be elaborated further in the guidance.
4. Additional considerations 

4.1 Endocrine system 
· No need for defining the endocrine system

o Scientific terms are usually not defined; 

o Very little is known about endocrine system of invertebrates and thus difficult to develop a good definition;
· If the definition would be desired, then one suitable definition might be: ‘The endocrine system is a system regulating all biological processes in the body by synthesising chemical messengers (hormones) in one tissue which are transported (by the circulatory system) to other tissues in which they produce their physiological effects’ 

4.2 Route of exposure 
No need for specifying route of exposure here, but might be useful to address it in the guidance document; (for determination of endocrine activity information from studies involving any route of exposure should be considered, while for determination of adverse effects only studies using realistic  routes of exposure are used) 

Comment: We prefer to replace “used” with “considered” as it is not necessarily the case that positive findings from parenteral routes of administration should be accepted automatically especially when there might be evidence that no such activity could be expressed using realistic routes of exposure.

4.3 Adversity 
· It might be useful to define the adversity in the definition section 

· WHO/IPCS 2009 definition seems to be suitable: A change in the morphology, physiology, growth, reproduction, development or lifespan of an organism, system or (sub)population that results in an impairment of functional capacity, an impairment of capacity to compensate for additional stress or an increase in susceptibility to other influences. 

4.4 Mode of action 

·  It might be useful to define the mode of action, however, there is no readily available definition; 

Comment: Surely, this is not the case. The IPCS definition of MoA (the one just below) is a readily available definition. We consider that it is essential to define MoA as it is uniquely central to the concept of endocrine disruptor.  
· One possibly suitable defines MoA as: The biologically plausible sequence of key events, starting with the interaction of an agent with a cell, through functional and anatomical changes leading to an observed effect. 

· Authors of this paper need additional considerations on whether and how to incorporate it in the criteria 

Comment: Not clear what this means.

4.5 Proof of causality 

· It should be addressed but no need for additional elaboration as it is already covered in the criteria 

4.6 Data 

· It seems to be useful to describe in general terms data to be used for the assessment; Possible description is as follow: Categorisation of a substance for endocrine disruption is made on the basis of evidence from reliable and acceptable studies. The evaluations shall be based on all existing data, peer-reviewed published studies and additional acceptable data. 

4.7 Specificity 
· It should be considered 

· It is incorporated in the criteria 

Comment: As specificity is already included in the criteria, it would be better to move it up with the other elements already considered.
The following factors are considered not relevant to pure hazard identification.  However, certain factors are relevant to the further characterisation of the hazard and to a definition of endocrine disruptors for regulatory purposes.

4.8 Potency 
· No potency consideration 

Comment: We disagree with this. Potency is an intrinsic property of a substance, indicating the strength of its potential to produce an effect. Potency indicates what doses of a substance might result in a physiological/adaptive response only and what doses might result in adversity; adversity is key in the identification of an endocrine disruptor (as per the IPCS definition). In addition, failure to take potency into account creates inconsistencies with the way that the current regulatory system considers the science, such that thyroid toxicity or adrenal toxicity will be approached and assessed differently from neurotoxicity or immunotoxicity. It will also lead to the loss of potentially very beneficial chemicals (e. g. for securing food provision or combating threats of infection) that pose no dangers to human health or wildlife in real life (e.g. very low potency EDs).
o It is not relevant for pure hazard identification; 

Comment: This is debatable. As indicated above, potency is an intrinsic property of a substance as it is a key determinant of adversity. Also, it is incorrect to imply that hazard identification is equivalent to identification of a substance; hazard identification is identification of an effect.

This section contradicts the approach adopted under the CLP Regulation, the very purpose of which is to indicate the hazardous properties of substances. One example is the assessment of aquatic toxicity, which uses chronic NOECs to distinguish between different degrees of long-term hazard. If the CLP Regulation sees a valuable purpose in distinguishing between different levels of potency towards the aquatic environment, why is this deemed to be not relevant for the threat of endocrine disruption in the aquatic environment? Similar arguments can be made for human health hazard considerations (STOT, Acute toxicity, irritation, sensitisation, etc.)
o Potency on its own does not inform for high/low concern; potency makes sense only if combined with exposure information and information on uncertainties; 

Comment: Too absolute a position; potency certainly does inform on concern, whether or not one has specific exposure information. One substance is effective at nanogramme quantities, the other in kilogramme quantities – which would you be most concerned about? And why “uncertainties” specific to this point? There are uncertainties throughout every aspect of an assessment.   
Surely we need to be mindful of the consequences of this definition, and the numbers of substances that will be caught? Why treat a readily degradable very low potency substance (e.g. NOEC > 1 mg/L) as posing an identical hazard to a persistent high potency one (e.g. NOEC < 1 µg/L)?

o The risk from a low potency chemical can be higher than from a highly potent chemical if exposure to the low potency chemical is high enough to provoke an effect and exposure to the highly potent chemical is so low than no effect is produced; 

o There is no scientific way how to define the cut-off threshold;  

Comment: But there has been no difficulty in finding and applying cut-off values for use in toxicological and ecotoxicological hazard Classification and Labelling for decades! As mentioned above, we have cut-off thresholds for aquatic organisms already or for STOT, etc. It is not a new idea. 
o Impossible to extrapolate potency cut offs across species;
Comment: Clearly, it is not impossible to extrapolate potency cut offs from rodents to humans! It has been done for decades and it is routinely done.
o No potency consideration for CMRs classes; 

Comment: This does not seem to preclude making sensible use of potency for EDs. In addition, it is not 100% correct that there are no potency considerations for CMR classes. Potency of the effect can be used to establish specific concentration limits for carcinogens, and more recently, for reproductive toxicants under the CLP Regulations.
o It has been argued that majority of effects seen for endocrine disruptors would be also identified as carcinogenicity or toxic to reproduction; if a dose cut-off would be established for endocrine disruption, then it could happen that a substance would not be identified as an endocrine disruptor even if it is a carcinogen or toxic to reproduction and the endocrine mode of action is well known. 

Comment: From a regulatory point of view this seems to be of no consequence – the substance would be stringently regulated as a carcinogen or reproductive toxicant. Isn't securing effective control of a substance (i.e. the final outcome) the important thing at the end of the day?
4.9 Lead toxicity 
· It should not be considered as it is not important for hazard identification whether a substance is also causing other effect at lower concentration level; 

Comment: But it is hugely important in terms of the appropriate regulatory approach! How far we need to pursue potency and lead toxicity is actually quite important, isn't it? Why waste resources and animal lives if it makes no real difference to the way the substance is managed? If control is based on pure hazard identification (i.e. on a ‘yes’ or ‘no’ answer), then why bother performing tests to show dose –response relationships, using 3 dose groups? Why not just test a chemical at one single limit dose  – if we see an endocrine-mediated adverse effect, then we have an ED; if we do not, then we do not have an ED? Of course, the answer is obvious - this would be poor science, leading to even poorer regulatory decision-making.

Clearly a substance that shows endocrine disrupting properties at dose levels much higher than the dose at which the lead effect is seen and which can be used as the basis for effective risk management should be of lesser concern than a substance that has endocrine disrupting properties as its most sensitive effects.
4.10 Severity 
· It should not be considered; all adverse effects are relevant; 

Comment: But not all effects have consequences that are clearly “adverse”, so it needs to be clear that the effects of a substance have to be of a nature and scale such as to merit being considered adverse. Some adverse effects have only trivial consequences and no clear adverse outcomes. This might be particularly important for ecotoxicology, where it is the scale (severity) of effect on a population that might be crucial. Therefore, severity is very important in identifying an ED and in establishing categories of EDs. 
4.11 Irreversibility 

· It should not be considered; one has to cater for continuous exposure scenarios, where there is no post-exposure period for reversal; 

4.12 Step by step procedure 

1. Gather all available data 

2. Consider adversity and mode of action in parallel 

3. Assess the data quality, reliability, reproducibility and consistency 

4. Evaluate specificity 

5. Evaluate human and wildlife relevance 

6. Final (eco)toxicological evaluation and categorisation 
Document 2

Revised version of possible elements for criteria for the hazard identification step in determining if a substance is an endocrine disruptor for regulatory purposes

Introduction
This paper considers the factors which should be taken into account in the first step of the identification of a substance as an endocrine disrupter. This step is a purely academic process with no regulatory consequences.
1. Definition 

A widely accepted scientific definition of an endocrine disruptor is 

“an exogenous substance or mixture that alters function(s) of the endocrine system and consequently causes adverse health effects in an intact organism, or its progeny, or (sub)populations.” (WHO/IPCS) 
However, given the very severe regulatory consequences that follow the identification of a substance as an “endocrine disrupter”, particularly under EU legislation covering Plant Protection Products and Biocides, the use of this scientific definition alone would have a disproportionately wide scope and impact (because it is based on too few considerations) for it to be used as the sole determinant of an endocrine disrupter for regulatory purposes.  This is compatible with the regulatory approach taken for many other toxicological and ecotoxicological hazards.  
The WHO/IPCS definition above describes a hazardous property of a substance. Hazard assessment comprises two steps: hazard identification and hazard characterisation. Both should be taken into account in fully assessing the endocrine-disrupting hazard of a substance. This document however deals with the first step only – that of hazard identification. 

2. Categories of Endocrine Disruptors 
Comment: The comments made on sections 2, 3, 4.2 and 4.4 in Document 1 are also relevant here.

For the purpose of categorisation for endocrine disruption, substances are allocated to one of two categories based on strength of evidence and additional considerations in weight of evidence. 

Categories for endocrine disruptors 

·  Category 1: Endocrine disruptors 

·  Category 2: Suspected endocrine disruptors 

3. Criteria for Placing Substances in Categories 

Category 1 –Endocrine disruptors 

Substances are placed in category 1 when they are known to have caused endocrine mediated adverse effects in humans or population relevant effects on animal species living in the environment or when there is evidence from experimental studies, possibly supplemented with other information (e.g. in vitro, in silico, read across), to provide a strong presumption that the substance has the capacity to cause endocrine mediated adverse effects in humans or population relevant effects on animal species living in the environment. 

The experimental studies shall provide clear evidence of endocrine-mediated adverse effects in the absence of other toxic effects, or if occurring together with other toxic effects, the endocrine-mediated adverse effects should be considered not to be a secondary non-specific consequence of other toxic effects. 

However, when there is (e.g. mechanistic) information demonstrating that the effects are clearly not relevant for humans and population of animal species living in the environment, category 2 may be more appropriate. 

Substances can be allocated to the category 1 based on: 

· Evidence from humans or from animal species living in the environment where it is plausible that the observed adverse effect is endocrine-mediated, or 

· Experimental studies where it is plausible that the observed adverse effects are caused by an endocrine mode of action, or 3 

· Experimental animal studies showing an endocrine activity in vivo which is clearly linked to adverse effects in vivo (e.g. through read-across). 

Category 2 – Suspected endocrine disruptors 

Substances are placed in category 2 when there is some evidence for endocrine mediated adverse effects from humans, animal species living in the environment or experimental animals, and where the evidence is not sufficiently strong to place the substance in category 1. If, for example, limitations in the study (or studies) make the quality of evidence less convincing, category 2 could be more appropriate.
These endocrine disrupting effects should be observed in the absence of other toxic effects, or if occurring together with other toxic effects, the endocrine mediated effect should be considered not to be a secondary non-specific consequence of other toxic effects. 

Substances can be allocated to this category based on: 

Evidence from humans or from animal species living in the environment where it is suspected that the observed adverse effect is endocrine-mediated, or 

Experimental studies where it is plausible that the observed adverse effects are caused by an endocrine mode of action but that specific weaknesses in study design or execution weaken this conclusion, or 

Experimental studies where it is suspected that the observed adverse effects are caused by an ED mode of action, or 

Experimental animal studies showing endocrine activity in vivo which is suspected to be linked to adverse affects in vivo (e.g. through read-across), or 

in vitro studies showing endocrine activity, combined with toxicokinetic in vivo data which is suspected to be linked to adverse effects in vivo (e.g. through read-across, chemical categorisation and QSAR predictions). 

4. Additional considerations 

4.1 Endocrine system 
· No need for defining the endocrine system

o Scientific terms are usually not defined; 
o Very little is known about endocrine system of invertebrates and thus difficult to develop a good definition; 

· If the definition would be desired, then one suitable definition might be: ‘The endocrine system is a system regulating all biological processes in the body by synthesising chemical messengers (hormones) in one tissue which are transported (by the circulatory system) to other tissues in which they produce their physiological effects’ 

4.2 Route of exposure 
No need for specifying route of exposure here, but might be useful to address it in the guidance document; (for determination of endocrine activity all route of exposure are used, while for determination of adverse effects physiological route of exposure is used) 

4.3 Adversity 
· It might be useful to define the adversity in the definition section 

· WHO/IPCS 2009 definition seems to be suitable: A change in the morphology, physiology, growth, reproduction, development or lifespan of an organism, system or (sub)population that results in an impairment of functional capacity, an impairment of capacity to compensate for additional stress or an increase in susceptibility to other influences. 

4.4 Mode of action 
·  It might be useful to define the mode of action, however, there is no readily available definition; 

· One possibly suitable defines MoA as: The biologically plausible sequence of key events, starting with the interaction of an agent with a cell, through functional and anatomical changes leading to an observed effect. 

· Authors of this paper need additional considerations on whether and how to incorporate it in the criteria 

4.5 Proof of causality 
· It should be addressed but no need for additional elaboration as it is already covered in the criteria 

4.6 Data 
· It seems to be useful to describe in general terms data to be used for the assessment; Possible description is as follow: Categorisation of a substance for endocrine disruption is made on the basis of evidence from reliable and acceptable studies. The evaluations shall be based on all existing data, peer-reviewed published studies and additional acceptable data.
4.7 Specificity 
· It should be considered 

· It is incorporated in the criteria 

Comment: As specificity is already included in the criteria, it would be better to move it up with the other elements already considered.

The following factors are considered not relevant to pure hazard identification.  However, certain factors are relevant to the further characterisation of the hazard and to a definition of endocrine disruptors for regulatory purposes.

4.8 Potency 
· No potency consideration 

o It is not relevant for the hazard identification; 

o Potency on its own does not inform for high/low concern; potency makes sense only if combined with exposure information and information on uncertainties; 

o A risk from low potent chemical can be higher than from high potent chemical if exposure to low potent is higher than to high potent chemical; 

o There is no scientific way how to define the cut-off threshold; it is always decision based on impacts; 

o Impossible to extrapolate potency cut offs across species; 

o No potency consideration for CMRs classes; 

o It has been argued that majority of effects seen for endocrine disruptors would be also identified as carcinogenicity or toxic to reproduction; if a threshold would be established for endocrine disruption, then it could happen that a substance would not be identified as an endocrine disruptor even if it is a carcinogen or toxic to reproduction and the endocrine mode of action is well known. 

4.9 Lead toxicity 
· It should not be considered as it is not important for hazard identification whether a substance is also causing other effect at lower concentration level; 

4.10 Severity 
· It should not be considered; all adverse effects are relevant; 

4.11 Irreversibility 
· It should not be considered; all adverse effects are relevant; 

4.12 Step by step procedure 

1. Gather all available data 

2. Consider adversity and mode of action in parallel 

3. Assess the data quality, reliability, reproducibility and consistency 

4. Evaluate specificity 

5. Evaluate human and wildlife relevance 

6. Final (eco)toxicological evaluation and categorisation 
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