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Please note that these comments and the identity of the sender will be published unless a specific justified objection is received.

When completed, this form should be sent to the European Medicines Agency electronically, in Word format (not PDF).
1.  General comments

	Stakeholder number

(To be completed by the Agency)
	General comment (if any)
	Outcome (if applicable)

(To be completed by the Agency)

	
	Association of the European Self-Medication Industry (AESGP, European Federation of Pharmaceutical Industries and Associations (EFPIA) and Medicines for Europe (hereafter: industry / trade associations) would like to thank the EMA for the opportunity to comment on the concept paper for the revision of the guideline on the environmental risk assessment (ERA) of medicinal products for human use. 
The current guideline has been in place for a period of 10 years during which time the ERA outcomes clearly indicate that most human medicinal products pose low or insignificant risk to the environment through patient use (Kuster & Adler, 2014; Roos et al., 2012); even in many cases with worst case environmental exposure assessments.
Industry does recognise that the current ERA guideline can be improved. We have particular concerns that the current ERA approach is leading to:

· Duplication of ERA testing; especially for products registered through national or decentralised procedures. This is a particular concern for long-term fish testing where duplication of animal testing is in conflict with the legislation for the protection of animals used for scientific purposes.

· Conflicting ERAs for different products that contain the same active pharmaceutical ingredient (API).
· Requests for data that are not always used within the ERA (e.g. OECD 308).
· Failure to adequately consider the removal of products in sewage treatment systems and an over-estimation of predicted environmental exposure concentrations (PECs). 
· Inconsistencies between environmental reviews and scrutiny at the member state level.
· Inconsistencies between member states on what constitutes a tailored ERA for products with mode of action related concerns.

· An unnecessary emphasis on persistent, bioaccumulative and toxic (PBT) assessment when the vast majority of human medicinal products are designed not to accumulate in humans where existing preclinical and clinical data demonstrate clinical safety, metabolism and elimination.
As part of a wider Eco-Pharmaco-Stewardship (EPS) initiative
, Industry has developed and extended environmental risk assessment (eERA) framework that addresses environmental risks based on total substance use and not on product specific use. Legacy (pre-2006) APIs can be captured within the eERA framework after effective prioritisation using the tools developed under the Innovative Medicines Initiative (IMI) iPiE project (www.i-pie.org). Should the ERA outcome change as a result of these periodic eERA updates, environmental risk refinement and management options would be discussed with regulatory stakeholders and appropriate follow-up measures agreed by all interested parties. The eERA framework has three distinct phases and allows the effective management of environmental risk of medicinal products throughout the life-cycle by advocating increased transparency and accessibility of ERA data. The benefits the eERA framework brings to the environmental assessment of human medicinal products includes:

(i) formalising post-launch commitments for addressing environmental risk without impacting on patient access to medicines;
(ii) a risk assessment based on the total predicted environmental concentration (PEC) arising from all human medicinal products containing the same API, and 

(iii) on-going assessment of the relevance and reliability of published data to ensure the ERA is up-to-date.

Member States (MSs) and National Competent Authorities (NCAs) also need to recognise that some ERA testing has been commissioned prior to the ERA Q&A update that was issued. This is causing some concern during reviews of marketing applications made after the issue of the Q&A document but when the ERA and associated studies was conducted before the updates. Consequently, it is sometimes difficult to follow the latest guidance unless repeat studies are commissioned even though the ERA studies were in compliance at the time they were conducted. Industry requests some transition time for compliance with any Q&A updates or revised ERA guidance rather than enforcement of the new Q&A or guideline overnight.
Finally, Industry is concerned about conflicting and duplicative ERAs being conducted under the Water Framework Directive (WFD) and other regulatory frameworks. This can lead to dual regulation where the patient and societal benefits are being excluded. Patient welfare including unimpaired access to innovative medicine should be of the utmost importance. We would like to see more EMA ownership of the environmental risks posed by medicinal products throughout their life cycle and not just at the point of authorisation. In particular, we would like the EMA to consider taking responsibility for the human medicinal product prioritisation for the WFD.  This could fall within the remit of the EMA Safety Working Party (SWP); or a working group thereof.
	


2.  Specific comments on text

	Line number(s) of the relevant text

(e.g. Lines 20-23)
	Stakeholder number

(To be completed by the Agency)
	Comment and rationale; proposed changes
(If changes to the wording are suggested, they should be highlighted using 'track changes')
	Outcome
(To be completed by the Agency)

	33-41
	
	Comment: 

Recognition that clarity around what constitutes an environmental risk is important and in the absence of this clarity leads to a sponsor seeking scientific advice related to the adequacy of the justification.  It would be beneficial if clarity around what constitutes an environmental concern can be provided.  In particular, for drugs with a projected PEC below the trigger limit of 10 ng/l that carry the potential for a mechanism-based risk (e.g. endocrine disruption, antibiotics, cellular toxins, etc.) further clarity regarding what constitutes an exceptional risk requiring testing would be helpful.    Additionally, with the increasing development of antibody-drug conjugates where the antibody backbone would not be considered a risk and the cellular toxin, while typically highly potent is of low concentration, clarity about the need for testing is needed.


	

	42-45
	
	Comment:

Industry are keen to continue to work with the EMA and the European Commission to explore options for cross-referencing ERA data to improve the consistency between marketing applications and to reduce the unnecessary duplication of environmental testing.  We are confident that our extended ERA (eERA) proposal addresses many of these concerns.


	

	47-48
	
	Comment:
The log Kow criteria for a PBT assessment in Phase I (log Kow >4.5), and a B assessment in Phase II (log Kow >3), are inconsistent.

A review of available industry bioconcentration data has shown that there are 41 APIs with full OECD 305 bioconcentration data.  Of those 41 APIs, 14 APIs had log Kow values between 3-4.4 that triggered BCF studies with the current EMA Phase II log Kow trigger of 3.0.  All 14 of these APIs had definitive BCF values <2000.  Five APIs with log Kow values >4.5 resulted in BCF values >2000. No APIs fulfilled the trigger for vB. 
Proposed change:
We propose that the Phase I and Phase II criteria be harmonised to a log Kow of 4.5. A review of the available data show that no API with a log Kow <4.5 was assigned as B.

Maximum use should also be made of existing in vitro and in vivo pre-clinical and clinical drug uptake and metabolism studies before an OECD 305 fish bioconcentration study is triggered.  Environmentally relevant pH ranges should also be restricted to pH 5-9 for these assessments as definitive studies are not possible outside these ranges. 

	

	47-48
	
	Comment: 

Footnote 3 of the current EMA ERA guidance states “The present action limit is based mainly on acute toxicity data and may therefore be revised in future versions of the guideline when a sufficient amount of chronic data is available.”  Based on a review of all publically available standard guideline effects data (EPAR data; Vestel et al., 2016; data on Fass.se; ERA data on astrazeneca.com) for all three species (algae, daphnia and fish) the Phase 1 PEC action limit of 10 ng/l is currently set too low.  The 95th percentile No Observed Effect Concentration (NOEC) for fish (the most sensitive species based on 120 unique datasets), excluding endocrine active medicinal products which are captured outside the PEC action limit, is 1 g/l (see table below – please note endocrine active APIs and antibiotics excluded from analysis).   
Endpoint

No of APIs

Median NOEC (g/l)

95th percentile protection (g/l)

Fish NOEC data 

120

1000

1

Daphnia NOEC

147

560

3

Algal NOEC

195

3000

6.8

Proposed change:
Given that EDC compounds are captured irrespective of the Phase I action limit, we propose that the threshold for a Phase II ERA should be increased to 100 ng/l (95th percentile NOEC for fish/ 10).  

	

	47-48
	
	Comment:
The current Phase I PEC action limit is generally considered on a product-by-product basis whereas the total environmental burden for a given API used in a range of products and indications could exceed this PEC action limit.  
Proposed change:

We propose that the PEC action limit is raised to100 ng/l and that a total PEC approach should be applied (i.e the action limit should be cumulative and based on the total PEC of all products including generic and over the counter products containing a specific API). This is consistent with the extended ERA model being proposed by industry. 

	

	47-48
	
	Comment:
The Koc trigger of 10,000 for a terrestrial ERA remains appropriate.

	

	47-48
	
	Comment:
The current criterion for sediment studies is based on >10% of the test substance being present in the sediment of an OECD 308 study at any point after day 14.  Industry’s experience is that the vast majority of medicinal products require sediment effects studies at Phase II Tier B (i.e. they fulfil this OECD 308 criterion).  In most cases the test data from an OECD 308 study are not used in the ERA other than to support this sediment testing trigger for non-bioaccumulative APIs (i.e. APIs with a low Log Kow).
Proposed change:

We advocate moving the sediment effects studies from Phase II Tier B to Phase II Tier A. This removes the need for (i) a trigger for sediment effects testing and (ii) an OECD 308 study for non-bioaccumulative human medicinal products (i.e. those APIs with a Log Kow <4.5 or those APIs with a measured BCF <2000 or those APIs with extensive metabolism and elimination in the patient and in pre-clinical models). This amendment would result in a sediment ERA for all new products.

	

	47-48
	
	Comment:
Currently a tailored ERA is needed for APIs below the PEC action limit with a log Kow <4.5 where there are mode of action concerns related to reproduction.  More guidance is needed on what constitutes a tailored ERA.  For some National Competent Authorities this is a full Phase II Tier A ERA, for others it is a single effects study on fish to define a No Observed Effect Concentration (NOEC).  Industry does not see the merit of conducting a full ERA and PBT assessment (including an OECD 308 study) for a compound with a low PEC and no log Kow concerns.  
Proposed change:

Industry would like the new guidance to focus on the studies that conclusively define the risks posed by the reproductive (MOA) concerns in only the most relevant species.

	

	47-48
	
	Comment:
At present PECs are determined using a default market penetration value or robust epidemiology data (where the product is assumed to treat the whole patient population with the disease being indicated). In the vast majority of cases the use of this PEC poses no risk within the final ERA.  Where theoretical risks are found the PEC can be refined further through the use of sewage treatment removal data (sorption and degradation).  Consumption data (from IMS Health or other recognised national authorities) for more mature products should also be acceptable for these ERA refinements as RQs can be determined for the EU countries based on patient use. 
Proposed change:

Consumption data (from IMS Health or other recognised national authorities) for more mature products should be acceptable for PEC and ERA refinements where required. 


	

	47-48
	
	Comment: Introduction of a staged approach to testing is a positive concept as the use patterns of pharmaceutical products are always well predicted and the requirement to complete a lengthy and expensive testing of environmental risks may not be warranted relative to the actual use patterns.  Providing an opportunity for aligning testing with actual use/ risk parameters would be beneficial.


	

	49-50
	
	Comment:
The current ERA guidance document states that “in the case of products containing vitamins, electrolytes, amino acids, peptides, proteins, carbohydrates and lipids as active pharmaceutical ingredient(s) an ERA should be provided”. This ERA may consist of a justification for not submitting ERA studies, e.g. due to their nature they are unlikely to result in a significant risk to the environment. The same applies to vaccines and herbal medicinal products. From a practical point of view, these groups of medicinal products are exempt from providing an ERA on a case by case basis. 
Available data on proteins and peptides suggest that these compounds are unlikely to present an environmental risk as:

· These compounds are likely to be rapidly degraded in the environment as indicated by a study from Roche conducted on 8 protein and peptide therapeuticals. This study published in “Green and Sustainable Pharmacy” (Kümmerer, 2010) demonstrated the ready biodegradability of synthetic peptides and pure proteins (including a recombinant hormone and monoclonal antibodies). However PEGylated proteins whilst non-persistent were not readily biodegradable mainly because of the slow degradability of the PEG moiety.  It should also be recognized that many of these biopharmaceuticals have a very low excretion rate due to extensive metabolism and are unlikely to enter the environment.

Proposed change:

For protein & peptide biopharmaceuticals, available data shows that these compounds do not present a significant risk to the environment. Therefore an exemption is justified on a case-by-case basis.

	

	49-50
	
	Comment:
With regard to antibody-drug conjugates (ADCs), most of the environmental risk will be associated with the small molecule as this is usually a highly potent compound. Clarity on the testing requirements for antibody-drug conjugates is warranted as the small molecule contribution to environmental risk is very low although the mechanism of action (cellular toxin, immune modulator) may represent an environmental risk at higher concentrations.
Proposed change: 

The ERA of any ADCs should be based on the small molecule component; while in many cases the low environmental exposure concentration of the small molecule component will be below the Phase I PEC action limit and an ERA might still be triggered based on its mode of action.

	

	49-50
	
	Comment:
For a biopharmaceutical that is not a protein, peptide, vitamin, electrolyte, amino acid, carbohydrate, lipid or ADC, there may remain some uncertainty about environmental exposure potential.
Proposed change.

For protein, peptide vitamin, electrolyte, amino acid, carbohydrate, lipid-based biopharmaceuticals an exemption appears to be justified.
A general exemption should also be provided for herbal medicinal products.
For other groups of biopharmaceuticals any ERA should focus on determining the environmental exposure potential, this may include fate and behavior studies, prior to conducting any effects assessment. 

	

	49-50
	
	Comment:

The total residue approach currently used to determine the environmental risks of human metabolites is fit for purpose.  The RQ for most medicinal products, assuming a worst case exposure assessment, is <0.01.  This would mean that any human metabolite would need to be >100x more potent or toxic than the parent compound, assuming 100% molar conversion to a single metabolite, in order to pose an environmental risk. The likelihood of this is very low.  From a pragmatic perspective, the quantities of human metabolites that would be needed to conduct an ERA are not available and would be difficult to obtain.

	

	49-50
	
	Comment:

Industry has received some requests from member states to provide full ERA packages for excipients. Excipients are currently exempt from an ERA, even if those excipients include preservative agents that may have biological activity.  They are not part of the indicated use of the product being registered.  

Proposed change:

None, other than to strengthen the exemption of all excipients from testing.


	

	51-53
	
	Comment:
Wherever possible ERAs should be based on recognised standard studies conducted to (i) OECD or other recognised national or international test guidelines, and (ii) Good Laboratory Practice (GLP). This is especially true for all marketing applications for novel chemical entities. 

For established off patent APIs, authorised before 2006, there may exist some standard and non-standard environmental fate and effects data in the peer-reviewed public domain. Industry routinely reviews this existing data prior to conducting an ERA as part of any new marketing application.  The level of quality associated with this public data is highly variable.  Many are based on nominal exposure concentrations and key parameters are also not reported.  Experimental quality can be a major concern as many of the non-standard exposures are often without standardized protocols or Good Laboratory Practices in place. This is very different to standard guideline approaches conducted in contract research organisations and other testing facilities. Non-standard studies that rely significantly on histopathological or behavioural analysis should also be conducted in a ‘blind’ manner to minimise any bias. Finally, experience under the Water Framework Directive has also shown that expert evaluation of these non-standard studies can also be variable and contentious. Therefore arbitration is sometimes needed where consensus cannot be reached or an option to conduct a definitive study to GLP is required.

Better utilization and acceptance of information in the public domain is a valuable approach to managing the increasing resource demand associated with environmental testing.  Acceptance on read across for molecules with similar structure, mechanism of action or other common attributes would be a positive step towards controlling unnecessary evaluations for industry and regulators; especially for legacy APIs.

Proposed change:

Publically available standard and non-standard data, subject to their reliability and relevance, could be used as part of a weight of evidence assessment to support any new environmental risk assessments for established APIs. The reliability and relevance of the studies should be systematically evaluated in a manner similar to that outlined by Klimisch (Klimisch et al., 1997) and CRED (Moermond et al., 2016).  Before any regulatory use, the effects endpoints also need to be valid and recognised by OECD or ECVAM etc. For example, any biomarker or histopathological endpoints need to be linked to recognised and formally agreed adverse outcomes pathways and assessed in parallel to traditional apical endpoints. If not, then only recognised apical endpoints should be used within an ERA.  Internationally, established ring testing and formal validation processes should not be circumvented as this will compromise the whole of the regulatory process.  Where contentious non-standard data exists, an option should exist for industry to commission a standard GLP study. The results of any standard GLP study that addresses specific concerns raised in a non-standard study should take precedence.  Again, any definitive study should focus on recognised and valid endpoints.

	

	54-56
	
	Comment:
The current EMA ERA guidance appears to place too much emphasis on PBT assessment.  Most APIs are not bioaccumulative; this would be undesirable for patients.  It would be good to understand how many human medicinal products have definitively been identified as being PBT or vPvB.  A review of the EPAR data suggests only 2-3 APIs.
Proposed change:

Industry would like to see a rational and measured approach to PBT assessment where more pre-clinical and clinical data are used to conclude the bioaccumulative potential of the drug.  At the current time, the ERA guideline has an over-reliance on Log Kow-based triggers for PBT assessment.

	

	54-56
	
	Comment:
The log Kow criteria for a PBT assessment in Phase I (log Kow >4.5), and a B assessment in Phase II (log Kow >3), are different.  A review of available industry bioconcentration data has shown that there are 41 APIs with full OECD 305 bioconcentration data.  Of those 41 APIs, 14 APIs had log Kow values between 3-4.4 that triggered BCF studies with the current EMA Phase II log Kow trigger of 3.0.  All 14 of these APIs had definitive BCF values <2000.  Five APIs with log Kow values >4.5 resulted in BCF values >2000. No APIs fulfilled the trigger for vB. 
Proposed change:

We suggest that these are harmonised to a log Kow of 4.5 and more use is made of pre-clinical and clinical drug uptake and metabolism studies before a definitive OECD 305 fish bioconcentration study is triggered at Phase II Tier B.

	

	54-56
	
	Comment:
Where OECD 305 fish bioconcentration studies have been conducted at Phase I or Phase II based on log Kow concerns, the vast majority of medicinal products have BCF values well below the regulatory trigger for bioaccumulation.  In most cases these results can be predicted from preclinical and clinical drug safety and metabolism studies.  
Proposed change:

The revised guidance should make greater use of read across data from preclinical and clinical drug safety and metabolism data to circumvent the need for additional uptake and metabolism studies in fish.

	

	54-56
	
	Comment:
The rationale for conducting an OECD 308 study or other long-term fate studies for human medicinal products with a log Kow <3 (Phase II) is difficult to justify from a scientific and regulatory perspective.  The compound is not a PBT (as non-B) and the OECD 308 study has no other use within the ERA guidance other than to act as a trigger for sediments effects study.  
Proposed change:

The sediment effects study can be moved to Phase II Tier A, and the OECD 308 moved to Phase II Tier B where it would only be required if a log Kow >3 or 4.5 (preferred) and/ or an experimental BCF of >2000 has been established.  
	

	54-56
	
	Comment:
The current ERA guideline appears fit for purpose with regard to the environmental assessment of EDCs although it remains vague as to what studies should be conducted.  In most cases we know whether an API has reproductive concerns through its pharmacology and pre-clinical safety studies. EDC related mode of action should not always result in a fish full life cycle study as a matter of default, as requested by some National Competent Authorities.  In many cases targeted partial life cycle studies or combined breeding studies with early life stage studies, supplemented with the right biological, histopathological and biochemical endpoints can be developed that address the environmental risks.  
Proposed change:

The revised guideline needs to be (i) more flexible with regard to the range of studies that can be used to assess the impact of endocrine active compounds (especially those with steroid-based mode of actions; agonist and antagonist) and (ii) define a broader range of studies that are acceptable as several example case studies now exist.

	

	54-56
	
	Comment:
Where endocrine mediated action is via the thyroid axis, fish may not be the most appropriate test species.  In this case the revised guideline should consider studies using technical guidelines with other recognised species e.g. OECD 231.  
Proposed change:

Inclusion of text to identify the studies required for thyroid active compounds within the ERA guideline (e.g. the OECD 231, Amphibian metamorphosis Assay (AMA). For an interim period these should be in addition to the current OECD 210, early life stage (ELS) testing. If experience with the AMA study shows that this is the most relevant and protective endpoint for thyroid active compounds then the OECD 210 study could be dropped in future guidance updates.

	

	54-56
	
	Comment:
Defining a ‘real world’ mixture is difficult if not impossible.  It must also be emphasized that these ‘real world’ combined exposures contain more chemicals, and other stressors, than just human medicinal products. ‘Real world’ mixtures are also dynamic in nature and difficult to characterise. Industry recognizes the concerns that some stakeholders have about environmental mixtures, especially for products/ substances with the same mode of action. However, the use of No Observed Effect Concentrations (NOECs) coupled with the existing Assessment Factors does capture many of these concerns. In addition, in many cases the revised PEC used in exposure assessment, and ultimately the environmental risk assessment, is based on all patients with a specific disease being treated with that product/ substance.  This gives a worst case ERA but also addresses most mixture based concerns as it assumes the compound takes 100% of the market; therefore the highest RQ for any product with a specific mode of action should be indicative of any mixture risk for that MOA (i.e. represents a cumulative ERA).
The use of a mixtures assessment factor has also been advocated by some stakeholders. Many of the assumptions underpinning the use of mixture assessment factors and toxic unit based approaches have been based on acute toxicity datasets.  
Industry reiterates that the current EMA ERA based on chronic long-term no effect concentrations together with additional safety factors is protective of the environment. The NOEC is often 3-10 times higher than any reported effect concentration and in many cases (30/139) a NOEC cannot be derived at the highest exposure concentration which is often defined by the functional limit of solubility. In addition, most risk assessments are also worst case from an exposure perspective i.e. they assume no patient metabolism and no removal (sewage treatment or surface water).  The introduction of a cumulative risk assessment based approach has no scientific validity or credibility with the level of conservatism that already exists as it would over estimate environmental risks as the individual PEC/ PNECs are overly conservative. The use of a mixture safety factor makes a fundamental assumption that substances are present at concentrations proportional to their PEC/ PNEC ratio’s; due to the conservative nature of API PEC assessments this assumption is fundamentally flawed.
Proposed change:

Specific guidance on mixture assessments should remain outside the revised ERA guideline. The use of any mixture assessment factor would not change the relative risks posed by APIs or result in any risk management or mitigation strategies that would differ from those advocated at the substance or product level.

	

	54-56
	
	Comment:
The current EMA ERA Guideline (2006) states “Blue-green algae (Cyanophyta) are recommended for effects testing of antimicrobials, as they are more sensitive indicator organisms than green algae. Short-term testing is generally not applicable for human pharmaceuticals since continuous exposure of the aquatic environment via STP effluents is assumed. Substances with anti-microbial activity may affect microbial communities. The microbial community most likely exposed to the highest concentrations of the substance(s) is the activated sludge community. In order to evaluate anti-microbial effects of anti-microbial substances, the activated sludge respiration inhibition test (OECD 209) should be used”.  

Experience to date shows that the current ERA approach to assess the impact of antibiotics is too focused and reliant on test species that lack the specific drug target.  In reality the ERA for the aquatic environment is almost always based on a single species i.e. cyanobacteria as fish and daphnia are less relevant.  An analysis of publically available environmental effects data for antibiotics (see Figure) to test the assumptions made in the current guideline (Key: CB, Cyanobacteria; CRB, Clinically Relevant Bacteria, MA, Macro Algae; MP, Macrophytes; IN, Invertebrates; F, Fish; VF, Vibrio Fischeri; ASRIT, Activated Sludge Respiration Inhibition Test).  

[image: image1]
A Log sensitivity analysis clearly demonstrates that cyanobacteria and clinically relevant bacteria used in minimum inhibition concentration (MIC) derivation are the most sensitive species.  Vibrio fischeri is also sensitive to some antimicrobial classes.  However, the activated sludge respiration inhibition test (ASRIT; OECD 209) offer little environmental protection and is the least sensitive of the tests evaluated. The lack of sensitivity of the ASRIT could be attributed to test compound bioavailability issues within such a complex matrix, short exposure time, and/or it could be a result of high levels of innate antimicrobial resistance within the test.  Effects endpoints from fish and invertebrates (daphnia and chironomids) did not drive the predicted no effect concentration (PNEC) derivation, with one exception where a prodrug was tested and not the antimicrobial metabolite. Please note that the sensitivity ratio data in the Figure is on a log10 scale.
Proposed change:

To improve the ERA of antibiotics the need for fish and daphnia studies should be reviewed.  Testing resources would be better directed to include a greater range of prokaryotic species and prokaryotic functions e.g. inclusion of more cyanobacterial species (within the OECD 201 TG), nitrification inhibition (ISO 9509), methanogenesis (ISO 13641), bacterial growth inhibition (e.g. Pseudomonas putida ISO 10712; activated sludge ISO 15522). 

	

	57-58
	
	Comment:

Current guidelines highlight the need to address highly lipophilic compounds and potential endocrine disruptors, regardless of the PEC. In the case of specific substances, e.g. hormones, the risk assessment should be based on scientifically sound evaluated effects, the potency of the substance and the severity of the adverse effect (see letter on endocrine disruptors of VCI president to politicians, June 2016). To date EDC assessments have typically resulted in long term testing in fish to assess potential reproductive and developmental effects at various life stages. However, amphibians may be considered a more appropriate species to support an ERA for known thyroid active compounds.  For such compounds, amphibian testing as per the OECD 231, Amphibian metamorphosis Assay (AMA) in addition to the current OECD 210 Early life stage (ELS) testing in fish should be considered.

Additional considerations include:
· The use of preclinical and clinical data (i.e, human therapeutic plasma concentration, conservation of enzyme/receptor systems from mammalian to teleost species) - read across from mammalian species to predict potential for chronic effects in fish, (ie Fish Plasma Model), 

· Comparison of PEC to effect/no-effect levels observed in mammalian tox studies as benchmark for observing potential effects in teleost species at environmentally relevant concentrations, 

· Use of fish S9 and hepatocyte in vitro assays as a screen for fish bioconcentration potential for use prior to or instead of the OECD 305 study.  
As the science develops and our knowledge of various mechanisms of action (MOAs) in environmental species is enhanced, more relevant assays and refined testing approaches may be developed and/or identified to understand effects not currently covered by standard test guidelines.  

Proposed change: 

Inclusion of amphibian testing for known thyroid active compounds, as per the OECD 231, Amphibian metamorphosis Assay (AMA) Development Assay (LAGDA) in addition to the current OECD 210 Early life stage (ELS) testing should be considered. Inclusion of in vitro fish liver metabolism assays (e.g. S9 or other hepatocyte-based assays) once the ring-testing and method validation is complete.  These assays could be used as part of a weight of evidence to confirm API metabolism potential in fish in order to remove the need for an OECD 305 fish bioconcentration study.

	

	59-60
	
	Comment:  
Given the broad use of zebra fish in pharmacology and toxicology research there is strong value in considering the wider use of this species where relevant supported by existing pre-clinical data.


	

	59-62
	
	Comment:
There is currently no agreed approach to refine the PEC surface water based on sewage treatment removal using higher tiered fate data (e.g. OECD 314); this is an essential requirement for risk refinement. The Ready Biodegradability test (OECD 301) does not address the potential for degradation in sewage treatment plants. There are alternative biodegradation tests which are more appropriate for APIs and which simulate the fate and behaviour of APIs in Wastewater treatment plants (WWTPs) effectively e.g. OECD 314 and OECD 303. WWTP removal data would also allow the PEC surface water to be refined and a more realistic ERA to be obtained in Phase II Tier A.

Proposed change:

Inclusion of a required option to conduct either an OECD 314B (activated sludge dieaway test) or OECD 303 sewage treatment simulation study in Phase II Tier A instead of the OECD 308 study.  The OECD 308 test requirement should be moved to Phase II Tier B and only required if there are PBT concerns i.e. the product has a Log Kow >4.5 or experimental BCF >2000.  Other alternatives to the OECD 308 test to conclude on persistence should also be included within the revised ERA guideline. This is discussed below.

	

	59-62
	
	Comment:
The OECD 308 guideline was originally developed to understand the fate of pesticides in irrigation/drainage ditches exposed through spray drift. As such it is not designed to assess the fate of chemicals in surface waters and it is not suitable to simulate conditions of flowing water in rivers or sea. As the ERA takes a total residue approach it is difficult to see how the output from the OECD 308, such as degradation of transformation products and bound residue evaluation, can be used in the risk assessment.

There are also considerable uncertainties associated with the OECD 308 and other higher tiered environmental simulation studies as reviewed by the following articles:
Honti, M., Hahn, S., Hennecke, D., Junker, T., Shrestha, P., & Fenner, K. (2016). Bridging across OECD 308 and 309 Data in Search of a Robust Biotransformation Indicator. Environ Sci Technol, 50(13), 6865-6872.
Shrestha, P., Junker, T., Fenner, K., Hahn, S., Honti, M., Bakkour, R., Diaz, C., & Hennecke, D. (2016). Simulation Studies to Explore Biodegradation in Water-Sediment Systems: From OECD 308 to OECD 309. Environ Sci Technol, 50(13), 6856-6864.

ter Horst, M. M., & Koelmans, A. A. (2016). Analyzing the Limitations and the Applicability Domain of Water–Sediment Transformation Tests like OECD 308. Environ Sci Technol, 50(19), 10335-10342.

Proposed change:

We recommend that the OECD 308 test is moved to Phase II Tier B and the move sediment toxicity study is moved to Phase II Tier A. This will result in all APIs having a sediment ERA. 
Where an API does not fulfil the PBT criteria in Phase I or Phase II Tier A i.e. low log Dow/Pow, further understanding of the persistence of the API is not required and OECD 308 studies should not be conducted as the data are not used to refine environmental exposure assessments.

Higher tiered fate studies (e.g. OECD 308, 309 or 314D – river water dieaway) should only be triggered where PEC/PNEC > 1 and log Dow > 4.5 i.e. when there are grounds for concluding on PBT or if there is a potential risk to the environment that needs to be refined.   Alternative options to OECD 308 include OECD 309 and OECD 314D. The revised guideline should reflect all these alternative fate studies and the scientific uncertainties highlighted by the above peer-reviewed articles needs to be noted.

	

	59-62
	
	Comment:
Given the mode of action of antibiotics it is unlikely that eukaryotes such as daphnia and fish will be sensitive indicators of environmental impact. 
Proposed change (if any):

As discussed above, a review of antibiotic testing is required and supplemental testing should be directed to include a greater range of prokaryotic species and prokaryotic functions e.g. inclusion of more cyanobacterial species (within the OECD 201 TG), nitrification inhibition (ISO 9509), methanogenesis (ISO 13641), bacterial growth inhibition (e.g. Pseudomonas putida ISO 10712; activated sludge ISO 15522).  More use of the minimum inhibition concentration (MIC) data within the clinical and preclinical studies could also be used within the environmental effects assessment. 
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	Comment:
The current EMA ERA guideline assesses the environmental impact of the antibiotic but does not address antimicrobial resistance (AMR). It must also be recognised that the AMR protection goal is one of human health and not necessarily environmental health; in many cases resistance in the natural environmental helps maintain ecosystem services and health e.g. the resistance mechanism for beta-lactam antibiotics is based on the biodegradation enzymes that reduce the environmental burden of the antibiotic.

There is no widely accepted approach or guideline in place for determining PNEC resistance. The science is still developing in terms of establishing scientifically robust PNEC resistance values and minimum selective concentrations (MSC). Early data establishing theoretical and empirical PNEC resistance values using non-validated and non-standardised approaches appear to indicate that the PNECsurfacewaters derived from cyanobacteria could be similar in value or within an order of magnitude either way.
Proposed change:

Future Q&A updates or guidance may need to be developed to capture agreed approaches for determining a PNEC resistance.
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	Comment:  
Further clarity around modelling expectations for sediment and soil are needed.  In particular use of SimpleTreat to project sediment and soil PECs has been fraught with challenges as important data point assumptions as well as factors to include in the modelling equations are not well published or understood.  Review experience with use of models of this type have led to confusion and difficulties in assessing environmental risk.   Difficulties include incomplete information in TGDs that have been indicated as providing guidance.  

Proposed change:  
For models like SimpleTreat that requires use of assumptions and factors detailed instructions regarding their inclusion is needed. Moreover, a mechanism should be developed to provide instruction and guidance for the use of new versions.  
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	Comment:
Any risk mitigation measures should not impair patient access to innovative medicines.  Risk mitigation measures should encompass raising awareness among all stakeholders on the careful handling of medicines including correct disposal by the patient and manufacturing of pharmaceuticals according to legal requirements under consideration of environmental aspects. 

ERAs are usually very conservative and if PEC/PNEC ratios are > 1, there are options for refinement. Therefore, in addition to describing risk mitigation measures, the guidance should also emphasize risk refinement measures that can be taken prior to risk mitigation being needed. Any requests for environmental risk refinement or risk mitigation measures should not impede patient access to medicines. We advocate using the Industry eERA framework to:

(i) formalise post-launch commitments for addressing environmental risk without impacting patient access to medicines

(ii) generate ERAs based on the total predicted environmental concentration (PEC) arising from all human medicinal products containing the same API, and 

(iii) update the ERA to account for relevant and reliable published data to ensure the ERA remains protective and reflects the latest robust scientific evidence.

Experience to date also shows that the vast majority of pharmaceuticals have acceptable risk (ERA data on www.fass.se; Kuster & Adler, 2014; Roos et al., 2012).  There are two real world examples where a link between environmental exposure and effects in the wild has been seen: (i) hormones in fish (synthetic and natural hormones with many other xeno-estrogens) and (ii) veterinary use of diclofenac and its secondary poisoning impact on vulture population in Asia.

Risk refinement and risk mitigation should be based on environmental risk and not hazard. Environmental hazard should only be included where a risk has been established. 

Labeling statements based on environmental hazard should remain restricted to package inserts and should not appear on the external packaging as this could negatively impact on patient compliance and patient health.

Proposed change:

Risk refinement and risk mitigation should be based on environmental risk and not hazard. Environmental hazard should only be included where a risk has been established. 

The level of refinement and mitigation should be commensurate with the predicted level of risk. ERAs are usually very conservative and if PEC/PNEC ratios are > 1, there are options for refinement. All environmental risk refinement options should be explored before moving to any risk mitigation measures. Environmental risk refinements include:

· Additional studies (fate or effects) – industry and regulators need to have the flexibility to design a program that will answer the key questions.
· Ability to conduct follow-up measures without hindering patient access to medicines (no slowdown of drug approval).
· Environmental Modeling (exposure and population level impacts).
· Exposure assessment refinements with actual volumes sold vs defaults.
· Environmental and biomonitoring monitoring compared to ERA predictions (e.g. MECs against PECs)
If after refinement the PEC / PNEC is still > 1, then more site specific or scenario specific environmental risk assessments might be required to identify risk mitigation options for only the impacted areas.  Risk mitigation measures need to adopt a holistic socio-economic and patient outcome approach and consider the consequences to patient access, healthcare providers and payers.  Patient welfare should come first.

Mitigation measures could include some source control options (hospital or over the counter use) and site specific wastewater treatment upgrades. 


	


End of comments.
� Joint AESGP & EFPIA and Medicines for Europe initiative.


� HYPERLINK "http://www.aesgp.eu/media/cms_page_media/68/eps-core-V9.compressed.pdf" �http://www.aesgp.eu/media/cms_page_media/68/eps-core-V9.compressed.pdf� 


� HYPERLINK "http://www.efpia.eu/documents/164/61/Eco-Pharmaco-Stewardship-EPS-A-holistic-environmental-risk-management-program" �http://www.efpia.eu/documents/164/61/Eco-Pharmaco-Stewardship-EPS-A-holistic-environmental-risk-management-program� 


� HYPERLINK "http://www.medicinesforeurope.com/wp-content/uploads/2016/03/EPS-CORE_V9.compressed.pdf" �http://www.medicinesforeurope.com/wp-content/uploads/2016/03/EPS-CORE_V9.compressed.pdf� 
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