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1.  General comments

	Stakeholder number

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

	
	Introduction

EFPIA, Medicines for Europe and AESGP would like to thank the EMA for opportunity to comment on the draft “guideline on the environmental risk assessment of medicinal products for human use” (15 November 2018).  We are pleased to see that many of the comments that we provided in response to the ERA Concept Paper consultation have been taken into consideration within this revised draft guidance and that the guideline explicitly states that the environmental impact should not constitute a criterion for refusal of a marketing authorisation.  The current guideline has been in place for a period of 13 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 (Gunnarsson et al., 2019; Kuster & Adler, 2014; Roos, Gunnarsson, Fick, Larsson, & Ruden, 2012); even in many cases with worst case environmental exposure assessments. 

We are committed to providing environmental risk assessments of human medicinal products using sound, science-driven approaches that focus on risk.  We are pleased to see that the draft guideline has focused on maximising the use of data collected within the ERA; we did have concerns that some data e.g. the OECD 308 and OECD 305 studies have limited use in the current ERA guideline; these concerns have in part been addressed in the updated draft.  We also welcome the increased guideline on tailored ERAs for antibacterial and endocrine active substances (EAS); the continued application of a total residue approach; bringing forward the sediment assessment for all products in scope; and an improved definition of naturally occurring substances. We also recognise the draft guidelines ambition to include guidance from, and create greater harmonisation with, REACH and the veterinary medicines environmental risk assessment guideline. We have proposed some areas where greater harmonisation with the veterinary medicine’s guideline should be sought e.g. the triggers for a terrestrial assessment and fish bioconcentration studies. 

Scientific Justification and Transparency

As a stakeholder most directly affected by implementing the draft Guideline, we are concerned that the proposed changes are provided with no publicly available performance analysis of the existing Guideline supporting these proposed changes.  At times, the draft Guideline has strayed from the principle of science-based policy and realistic risks, and instead appears to rely on judgement without enough substantiation or a clear scientific basis. This includes changes to the groundwater risk assessment, secondary poisoning assessment and the revised triggers for conducting a terrestrial risk assessment.  We elaborate on these points in our comments below.  The EMA has also missed an opportunity for transparency, it would have helped if the EMA had explained specifically how and why the proposed changes are putting ERAs on a better scientific footing for risk assessment and risk management.  We suggest the EMA provide a scientific report or scientific opinion detailing the evidence base for the decisions behind the changes, and the basis for sticking with existing triggers e.g. what is the justification for maintaining the current PEC Action limit of 10 ng/l for surface waters. A number of comments captured below on the draft guideline are seeking clarification and justification of proposed changes or maintenance of particular triggers.  These requests for clarification may have been negated with greater transparency of the scientific basis behind the decision-making process. As an example, the European Food Safety Authority often produces a detailed scientific opinion on the state of the science shortly prior to or alongside releasing a draft guideline update. This process enables stakeholders to understand the basis of the guideline updates and an opportunity for those stakeholders in possession of data to provide data which may help in guidance revisions or filling data gaps (e.g. Scientific Opinion of the PPR Panel on the Science behind the Guidance Document on Risk Assessment for Birds and Mammals (The EFSA Journal (2008) 734:  1-181 [https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/j.efsa.2008.734]). The value of this public transparency cannot be underestimated.  
Use of Publicly Available Data

Given the large amount of data EMA has accumulated since the first draft of the Guideline nearly 13 years ago, one would expect that an analysis would have been prepared as a companion or supplemental document to guide internal deliberations on any proposed changes.  This analysis would have at least qualitatively evaluated the scientific evidence supporting the proposed changes.  Publication of such an analysis would instil stakeholder confidence in the scientific credibility of the proposed changes to the Guideline and the decision trees.

To support the underlying scientific basis for the proposed guideline we also encourage that the EMA evaluate the environmental monitoring data for pharmaceuticals in different environmental media for two purposes.  Firstly, such data could be used to evaluate the validity of its existing and proposed criteria and trigger values.  We have concerns that the conservative approach to environmental exposure assessment is over-estimating environmental risk in 95% of cases (fundamental consequence of how the fPen of 1% was determined) and this is resulting in unnecessary risk refinement and risk labelling. Secondly, as a public educational outreach tool graphical depiction of the safety margin between PNEC values and real-world measured concentrations may help address concerns regarding the presence of trace levels of some pharmaceuticals in environmental media; and support the development of a more refined, data-driven, integrated testing strategy (ITS) for pharmaceuticals and support scientifically and ecologically relevant prioritisation efforts under the Water Framework Directive.  The EMA, NCAs and industry have an equal role to play in reassuring society that the environmental risks and human medicinal products are being effectively managed. 

Data Accessibility, Study Repetition and Ethical Considerations

The draft guideline states that “In order to avoid unnecessary repetition of studies, and in particular animal studies, applicants are encouraged to share their data. If the current applicant has access to an ERA that was performed earlier by another marketing authorisation holder, this ERA (including study reports) may be submitted, including a letter of access.”  We welcome the draft guidelines ambition to reduce repetition of testing and looking to review all available reliable and relevant data.  However, to realise this ambition, it is critical that the EC and EMA work in partnership with industry to develop a centralised ERA database to facilitate data transparency and accessibility. The transparency of the data, especially for products registered through national or decentralised procedures, is still an issue that needs to be addressed. Data that are available in European Public Assessment Reports (EPARs) are also presented in an inconsistent manner and have to be accessed on a product-by-product basis.  Unless improvements to data transparency and data accessibility are addressed urgently, the proposed guideline have the potential to increase the repetition of data generation, particularly for established products that have lost exclusivity where generic applicants may not have visibility to existing datasets and where those data exist.  Agreement of a common ERA reporting template for the EPARs to ensure data availability and accessibility is presented in a consistent manner would be the first stage to improve consistency and transparency of ERA data.  The EPAR data also needs to be presented in a more consolidated and searchable manner. Increased transparency may allow ERAs to be prioritised and updates to be provided for only those products losing exclusivity that contain active pharmaceutical ingredient (APIs) where the margin of safety is low (e.g. margin of safety <10). This would reduce the burden on industry and authorities, without compromising environmental protection. Resources could then be effectively targeted towards APIs that lack data or pose greater concern.

The availability of a central EMA ERA database containing the available physico-chemical property/ecotoxicity data for market authorised drugs could spur data exploration and development of (quantitative) structure-activity relationship (Q)SAR models for physicochemical, environmental fate and ecotoxicity endpoints for APIs.  Others have taken steps to advance the science, and we encourage EMA to support these endeavours (Grisoni et al., 2018, 2019; Thomas et al., 2019; Valsecchi et al.,2019; Vestel et al., 2016; Gunnarsson et al. 2019).  The development of such validated models, especially if they were publicly available, could reduce unnecessary expenses for testing and use of animals consistent with the 3R principle whilst also assisting industry in screening early development candidates for more environmentally benign APIs, just as intelligent solvent selection has been a component of green chemistry for organic syntheses used to produce APIs.  

Filling of Data Gaps

The generic industry recognises its responsibility for generating environmental data for APIs that have insufficient data to conclude on environmental risk. However, the proposed guideline is in danger of placing the regulatory testing burden in a disproportionate manner for established generic products that have data gaps i.e. the testing burden will fall on those companies making marketing applications and it may not reflect all those industries with an interest in that product/ API; this could be perceived as anti-competitive.  The guideline has no coherent approach to gathering data on established products/ APIs where significant data gaps exist. This will result in the unnecessary generation of repetitive testing data and likely conflicting ERAs, especially through national and decentralised procedures.   The current approach of filling data gaps is considered neither efficient nor effective and it does not share the testing effort proportionately across relevant companies.  The draft guideline is in danger of driving more repetition of testing creating potentially more conflicting ERA data if issues around data transparency are not urgently addressed.

We propose that the EMA postpones data gathering for established products until the second IMI pharmaceuticals in the environment project, funded by the European Commission and Efpia member companies, has delivered a list of priority APIs that has been agreed upon with relevant stakeholders.  This will enable regulatory authorities and industry to gather data for APIs of potential concern in an intelligent, coordinated, resource and bioethically efficient manner that involves relevant companies sharing the costs equitability.  Gunnarsson et al (2019) recently conducted EU-wide consumption-based ERAs, assuming worst-case exposure, for the aquatic environment on >100 APIs. This study demonstrated that most APIs had low or insignificant risk before any refinements to environmental exposure and risk.  Those which did highlight a potential environmental risk were restricted to only EAS’s which require a tailored ERA within the current and draft guideline irrespective of exposure.  This illustrates the need to effectively prioritise any data gap filling.

Legislative Framework

The draft guideline states: “According to Directive 2001/83/EC, applicants are required to submit an ERA irrespective of the legal basis. Generic medicinal products are therefore not exempted from providing an ERA. However, cross reference to the ERA dossier of the originator is permitted with consent from the originator.”  The draft guideline later states that “For APIs that are already marketed, information may be available in the public domain. To prevent repetition of (animal) studies and allow identification of signals emerging from environmental monitoring and research, the Applicant should provide a complete literature review (See section 6.1 on data search). When other marketing authorisation holders have already performed relevant studies, they are encouraged to share data with the Applicant, in order to minimise the number of tests having to be re-performed. Public Assessment Reports (PARs) and EPARs and reviews or summary data from other regulatory frameworks cannot be used in the ERA dossier without the underlying study reports.”  Clarification is required about the level of detail required in the ERA dossier for cross-referencing.  If a letter of access or use of an ERA dossier is granted by the market authorisation holder for regulatory data that has been subject to regulatory review and is available in the EPAR, why is there a need for the new applicant to provide the underlying study reports? 

There are also no obligations for MAHs to make data accessible.  No models for doing so are described or referred to within the draft guideline. The innovator places a new product on the market for which a complete evaluation of efficacy and human/environmental safety has to be performed. After obtaining the marketing authorization a data/market exclusivity period of 10 years is granted for the innovator. A generic product (Article 10 (1)) is allowed to refer to the innovator data by demonstrating essential similarity with the innovator product thus confirming equal efficacy as well as safety.  As the ERA studies are performed with API not the finished product, the ERA performed by each MAH should come to similar conclusions on environment fate, behaviour and effects.  Where differences in environmental risk occur, this can only result if increased exposure is anticipated. It is therefore reasonable that the generic products marketing authorization dossier should be able to refer to the efficacy and human/environmental safety data of the innovator product and all other publicly available data (scientific literature, PAR, EPARs) without necessarily repeating efficacy and human/ environmental safety studies.

According to Article 10 of Directive 2001/83/EC the applicant shall not be required to provide the results of pre-clinical tests and of clinical trials if they can demonstrate that the medicinal product is a generic of a reference medicinal product which is or has been authorised under Article 6 for not less than eight years in a Member State or in the Community. Although the ERA is not part of the risk-benefit assessment it constitutes pre-clinical data and is part of pre-clinical assessment of the dossier. If ERA studies are considered as pre-clinical data, then it raises the question of whether or not they should be requested for generic applications. Clarity is requested on the regulatory and/or legal basis upon which ERA studies are exempted from this rule and why ERA data cannot be cross-referenced.

Where data exist, we also challenge the need for all new generic applicants to conduct an ERA where there is a large safety margin and the generic product is replacing the marketed reference product or other generics as pointed out in the document “Overview of comments received on 'Guideline on the environmental risk assessment of medicinal products for human use’(EMA/CHMP/SWP/44609/2010 Rev 1*)”. If the marketing authorization of a new generic product does not lead to a significant increase in the environmental exposure of a particular API, and there is a sufficient margin of safety within the existing ERA (e.g. margin of safety >10), it would not be expected to have an adverse effect upon the environment. The guideline should cover and implement a mechanism for Regulatory bodies to waive ERA studies for compounds where studies have already demonstrated a lack of environmental risk (even with potential increased use). Would it be possible for the EMA to identify APIs where no generic applicant ERA updates would be required based on existing data generated under the current ERA guideline for APIs with a low risk/ high margin of safety?

Eco-Pharmaco-Stewardship

As part of a wider Eco-Pharmaco-Stewardship (EPS) initiative, Industry has developed an extended environmental risk assessment (eERA) framework that addresses environmental risks based on total substance use and not on product specific use. Within this eERA framework we propose that innovator companies update their ERAs prior to loss of exclusivity and making these data publicly available. This removes the need for generic companies to update an ERA and places the burden on the innovator company. This opposes the current draft ERA guideline; the emphasis in the draft guideline is on the new generic applicant to review and update the ERA.  This will duplicate effort across the industry as there could be several generic companies coming to market and it could also lead to greater inconsistencies in the updated ERA requiring greater regulatory oversight. If through working with the EC and EMA we can realise this eERA approach with the required transparency and regulatory oversight this could reduce the requirement for having additional and potentially conflicting ERAs conducted for generic medicines. Transparency and access to data, or an ability to cross-reference needs to be provided in a timeframe that allows generic companies to update the ERA if required. Failure to provide an adequate timeframe may result in the need to provide a window for post-authorisation commitments (e.g. 2 years) to ensure that the generic companies have access to the updated ERA either via public domain or via EMA/competent authority. 

Implementation of Guideline
Member States and National Competent Authorities (NCAs) also need to recognise that some ERA testing has been commissioned prior to this proposed revision. Consequently, it is sometimes difficult to follow the latest guideline unless repeat studies are commissioned even though the ERA studies were in compliance at the time they were conducted.  Industry requests a period of time for compliance with the draft ERA guideline rather than enforcement of the new guideline overnight. There also needs to be some recognition that innovative medicinal products being tested now will be providing environmental data for generic applicants coming to market in 10+years’ time; again, some of these studies may not be providing some of the endpoints requested in the draft guideline (e.g. the shift towards an EC10 over a NOEC). Duplicate studies should not be requested in these instances.

Conflicting Regulations

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 ownership from EMA and NCAs (e.g. via CMDh) 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 & NCAs to assume responsibility for the human medicinal product prioritisation for the WFD.  This could fall within the remit of a dedicated EMA-HMA (or CMDh) Task Force composed of EMA and Member States ERA experts, potentially supported by a Scientific Advisory Group to EMA/CMDh.
Further consultation period

Finally, given the nature of the comments and challenges posed by this draft guideline, and the lack of transparency behind some of the decisions made within this draft guideline, we strongly recommend that the EMA conduct a further consultation period of 3 months for stakeholders to review the next version of technical guideline and the scientific opinion we have requested to be published as a companion document.


2.  Specific comments on text

	Line no. 
	Stakeholder no.
	Comment and rationale; proposed changes


	58
	
	Comment:

Please include “for patient use” when referring to human medicinal products. As per EFPIA: "As our scientific understanding improves, we will find new ways of detecting the trace amounts of pharmaceuticals in the environment and understand their impact. We, the industry, are striving to improve our processes and develop new ways of creating treatments that not only save lives, but that are also mindful of the environment. We remain committed to continuing to address environmental concerns through the Eco-Pharmaco-Stewardship initiative whilst responding to patient needs and ensuring access to medicines, the paramount objective of our industry."

Proposed change (if any):

The purpose of this guideline is to describe the assessment of the potential environmental risks and hazards of human medicinal products (HMP) for patient use.

	63-64
	
	Comment: 

The text currently reads that it is mandatory for the dossier for the marketing authorisation of HMP to include an environmental risk assessment (ERA).  Given the reduced development time for some precision medicines, and the obligation to meet unmet patient needs, an option for mandated post-authorisation commitments to complete an ERA should be afforded to a marketing authorisation applicant.
Proposed change (if any):

We request clarification that only C.1.6.a Type II variations or a line extension require an ERA or justification if an increase in environmental exposure is expected.
Comment:

Given the unresolved issues with data transparency and data accessibility for generic marketing applications, and that environmental concerns should not result in the refusal for a marketing authorisation there should be opportunities for an ERA to be accepted as a post-authorisation commitment, in particular for well-known APIs (e.g. generic, well-established use applications). This is also in agreement with EMA pre-authorisation procedural advice for users of the centralised procedure (EMA/821278/2015) which states that ‘In the exceptional case that ERA study results are provided stand-alone, they should be submitted as a type IB C.1.z’ (Q&A No. 3.4.2).

Proposed change (if any):

Following the sentence in lines 63-64 ‘It is mandatory for the dossier for the marketing authorisation of HMP to include an environmental risk assessment (ERA).’ please include a sentence that allow ERA study results to be submitted in a post-registration phase based on the commitment agreed during the registration procedure.’



	79-80
	
	Comment:
The guideline states that “An ERA is required for all new marketing authorisation applications for a medicinal product through a centralised, mutual recognition, decentralised or national procedure.”  Consequently, this draft guideline captures an ERA for all authorisation procedures. However, it should be noted that the availability of Public Assessment Reports (PARs) issued by NCAs – either in the context of EU procedures (DCP & MRP) or after completion of pure national procedures – seems to occur in a less transparent manner compared to the availability of a European Public Assessment Report (EPAR) issued by EMA in the context of CPs. This could hinder the draft guidelines ambitions to reduce data duplication.  

The EC and EMA should work in partnership with industry to develop a centralised ERA database to facilitate data transparency and accessibility


	81-82
	
	Comment: 
It would be helpful if the Agency could clarify what constitutes a significant increase that would justify an update of the ERA dossier in case of an “increase in the environmental exposure”. We would suggest alignment with the EMA Q&A on the ‘Guideline on the environmental risk assessment of medicinal products for human use’ which mentions in its response to question 2 that ‘There is no unique value of what constitutes a significant increase. This will be assessed on a case-by-case basis’.

	88-89
	
	Comment:

Please add Repeat Use Procedures (RUP) as one of possible exemptions for ERA.
Proposed change (if any):

‘An ERA is not required for renewals of marketing authorisations, repeat use procedures or Type IA/IB variations.’



	90-91
	
	Comment: 

The guideline states that “According to Directive 2001/83/EC, applicants are required to submit an ERA irrespective of the legal basis. Generic medicinal products are therefore not exempted from providing an ERA. However, cross reference to the ERA dossier of the originator is permitted with consent from the originator.”  It should be noted that there is no obligation for originators to provide access to data and the guideline provides no indication on how this can be managed.  The guideline does not make it clear what exactly is expected and how it should be organized. From section 3.2.3. it seems that although reference is made to the PAR/EPAR, the full study reports should be submitted as well. As the underlying data in the PAR/ EPAR have already been subject to regulatory review is the need for the full study reports justified with a letter of access in place?
Proposed change (if any):
In order to facilitate proper data sharing in scope of the ERA, additional clarification should be given either in the guideline or through supporting text on the mechanisms and models (cost sharing and otherwise) to do this.  Further dialogue is required between industry and regulatory authorities on this issue.

	92
	
	Comment:

The guideline states that cross reference to the ERA dossier is permitted with consent from the originator. We urgently recommend that the EC and EMA develop a transparent process that leverages available data without burdening either company.

Proposed change (if any):

An agreed mechanism for data transparency and accessibility is established before this guideline comes into force that places minimum burden on industries losing exclusivity of a product and generic/ biosimilar companies entering the market. Industry are prepared to partner with the regulatory agencies to help develop and implement the most effective mechanisms to realise this ambition.

	100-101
	
	Comment:

The guideline states that “Excipients do not generally require an ERA unless there is a specific toxicological effect to suggest an environmental risk under the product’s conditions of use.”  The text is vague and should be more explicit as excipients with toxic effects are avoided based on patient safety grounds (e.g., proscription or prohibition of benzyl alcohol use in formulations intended for neonates).
Proposed change (if any):

If further clarification is not provided excipients should fall outside the remit of this guideline.  The phrase “under the products conditions of use” needs to be defined more clearly.

	118 (Figure 1)
	
	Comment: 

The figure and supporting text could be clearer with regard to the hazard assessment.  Can the guideline clarify that if a compound meets the criteria for a PBT assessment and is determined to be either a PBT or vPvB compound, with no mode of action concerns and falls below the PEC action limit, then no further assessment via risk characterization is required.

Proposed change (if any):

Clarify the document text and Figure to indicate that a full ERA is not needed in such circumstances.  We recommend that the decision trees in all of the Figures be made more intelligible by explicitly listing the criteria and triggers in each box so as to lead the reader through the decision logic, testing requirements, and outcomes.

	126-127
	
	Comment:

When this PEC is ≥ the action limit of 0.01 μg/L (10 ng/l), a Phase II assessment (section 4.2) should be performed.
The current guideline (EMA, 2006) states in footnote 3 that “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”. The current PEC Action limit for surface waters of 0.01 μg/L was based on data for 800 drugs (out of the 2700 drugs marketed in Germany at the time) and included a mixture of chronic and acute data and mode of action classes including EAS that were captured within a tailored ERA.  The PECsw Action Limit should not be based on the data of one country. Moreover, the PECsw trigger value should be re-evaluated including by mechanism of action and data from the chronic data available to date; as antibiotics and EASs have a requirement for a tailored ERA these classes should be excluded from the analysis. Furthermore, the basis for the calculation should be published and transparent to all stakeholders.
Proposed change (if any):

Can the EMA please provide the scientific basis for maintaining the current action limit?  This analysis of chronic data should exclude antibiotics and EASs as these have a tailored ERA irrespective of exposure.  See Vestel et al. (2016) and Gunnarsson et al (2019).  The analysis by Gunnarsson et al (2019) of Phase II Tier A ecotoxicity data clearly demonstrates that the currently PEC Action limit can be raised to 100 ng/l (0.1 μg/L) for non-EAS and antibiotic drugs (see Appendix A).  The EMA should publicly disclose the full scientific basis for maintaining the PEC action limit of 10 ng/l as identified in footnote 3 of the existing guideline.



	127
	
	Comment:

Some substances (e.g. endocrine active substances and antiparasitics) should enter Phase….

Proposed change:

The guideline needs to be clear that antiparasitics sit outside the tailored ERA for antibacterials and they only require an ERA if the PEC action limit is exceeded. 

Replace antiparasitics with antibacterials as they require a tailored ERA (this terminology should be used throughout in a consistent manner)

	134
	
	Comment:

The phrasing: “When a risk is identified in Tier A…” is presumptuous.

Proposed change (if any):  

This sentence should begin: “When a potential risk is identified …” as Tier A is only a preliminary evaluation of possible hazards to the environment.

	181-183
	
	Comment:

Whilst it is acknowledged that QSARs are not all fully reliable at this stage, given the longevity of these guidelines and rapid progression in the innovation of alternative approaches, it feels inappropriate to completely dismiss QSARs or study types different to those specified in this guideline. It should be considered that there may be instances where read-across and in silico approaches may be applicable (e.g. when refining exposure considering multiple metabolites or for generating conservative supporting data)

Proposed Change:

QSARs (Quantitative Structure-Activity Relationships) and read-across are not, in general, considered as appropriate replacement for the studies requested in this guideline at this time. If appropriately validated alternative approaches are considered the merits and acceptability of the data or models should be discussed with the competent authority prior to submission of the ERA.

	189-192
	
	Comment:

The draft guideline states for APIs that are already marketed, information may be available in the public domain “To prevent repetition of (animal) studies and allow identification of signals emerging from environmental monitoring and research, the Applicant should provide a complete literature review (See 191 section 6.1 on data search).”

Proposed Change (if any):

Can the guideline clarify whether the summary review of existing data can be submitted as part of a briefing book or pre-submission meeting document to determine if existing data is sufficient and additional studies are not needed?



	192
	
	Comment:

The guideline states that other marketing authorization companies who have already performed relevant studies are encouraged to share data with the Applicant. As stated in line 236, in order to avoid repetition of studies (e.g., due to concerns for animal welfare), we recommend EMA develop a transparent process that leverages available data without burdening either company.

Proposed change (if any):

An agreed mechanism for data transparency and accessibility is established before this guideline comes into force that places minimum burden on industries losing exclusivity of a product and generic/ biosimilar companies entering the market.

	Lines 215-222
	
	Comment:

The phrase “naturally occurring” is an ambiguous term. It is not clear whether it covers both substances found in nature, or those obtained from natural sources. It should also be clarified the extent to which substances can be modified – e.g. is a 40 amino acid drug which occurs as part of a much larger chain in nature considered to be “naturally occurring”. Are taxol-class drugs obtained from yew-tree bark considered to be naturally occurring?

	228
	
	Comment:

The criteria for requiring a justification for exclusion for adjuvants needs to be defined clearly and should include only those for which data already exist in other frameworks and indicate a potential risk.

Proposed change (if any):

Clarification needed either for the inclusion or exclusion of adjuvants.

	238
	
	If the environmental assessment is approved by EMA and a letter of access given, no study reports should be required to be submitted. Underlying study reports should not be required if the filing meets the requirements of Article 10 of Directive 2001/83/EC. In addition, reference to the PAR, EPAR or other previously accepted summary should be acceptable in lieu of the full ERA if it is not available as there is no mechanism of obtaining it.

Proposed Change:

Remove “(including study reports)”

	251-255
	
	Comment: 

Could the Agency clarify whether the revised ERA should be provided to the previous Member States as well?

	256-260
	
	Comment:

Could clarification be given about what is considered to be a non-natural peptide? Are these examples or a comprehensive list? Is the guideline only considered relevant with conjugation and/or increased biostability?

Proposed change:

Clarification is needed as outlined above.

	269
	
	Comment:

Antiparasitics appears in the text again.  Should this read “antibacterial”? 

	341
	
	Comment:

“, … antibiotics” this differs to antiparasitic used elsewhere, could terminology be used consistently or well defined if the difference is intentional.

	356 (Table 1)
	
	Comment: 

Vapour Pressure, although not a mandatory study, is required as a parameter in SimpleTreat for soil exposure assessment where soil assessment is triggered. Could there be an option for a default (very low volatility) or in silico modelling approach to be used in the first instance? (e.g. EpiSuite)

Proposed change (if any): 

Suggest clarification text is supplied also for the ‘not mandatory’ studies under section 4.2.1.1. The inclusion of default “worst-case” values or options for non-experimental derivation where possible would be welcomed.

	356 (Table 1)
	
	Comment:

Ready biodegradability studies – only OECD 301 is discussed in the table, yet elsewhere in the document it is stated that OECD 301 can be waived for OECD 308/314 as required. 

Proposed Change (if any):

Please provide further clarification on when and how OECD 308 or 314 will be suitable for replacement of 301 and include all options in the guidelines section of Table 1.  The ready biodegradation tests also include the OECD 310 study and this needs to be referenced within the table.  It would be useful if in addition, the Agency could confirm that OECD 308 can be waived if OECD 301 shows the compound to be readily biodegradable, as stated in question 8 of the EMA Q&A on the ‘Guideline on the environmental risk assessment of medicinal products for human use’.

	356 (Table 1)
	
	Comment: 

A number of the physico-chemical properties studies listed are regularly performed as part of the standard CMC data package for drug development, but potentially not under either GLP conditions or possibly not according to OECD guidelines. Could clarification be given to the use and acceptance of such data?
Proposed change (if any):

Allow the inclusion of non-GLP physico-chemical studies generated for the CMC data package.

	356 (Table 1)
	
	Comment: 

Fate Properties (4.2.1.2) studies include OECD 106 utilizing 3 soils and 2 sludges.

Comments throughout this document question the need for Koc data for soils over or instead of Koc for sediment.  Unless there is a scientific justification for 3 data points from soils, changing the OECD 106 requirements to 2 (or 3) of sludges and 2 sediments with the option to include 2 (or 3) soils should be considered.  The availability of sediment partitioning data will inform the sediment ERA and the need for soil partitioning data may not be critical for APIs not requiring a terrestrial ERA.  Flexibility should be allowed to conduct sediment exposure modelling using either soil or sediment partitioning data as availability of data may vary; especially for existing APIs.
Proposed Change:

Adsorption - Desorption Using a Batch Equilibrium Method with 3 soils and 2 sludges should be changed to Adsorption - Desorption Using a Batch Equilibrium Method should be conducted with 2 (or 3) sludges, 2 (or 3) sediments and/or of 2 (or 3) soils when warranted.

	356
	
	Comment:

EMA states that for log Kow, “a calculated value is generally not acceptable.”

Proposed change (if any):

Please describe the circumstances under which a calculated log Kow is acceptable, and the model(s) that may be used.  Please provide an analysis that supports EMA’s rationale for not embracing QSAR in silico modelling.

	390-408
	
	Comment:

Given that the sediment risk assessment is now always required it would be considered reasonable to also discuss the use of sediments within the OECD 106 study; and for use of the data in the sediment exposure calculation.

Sludge should always be required as this is the trigger for terrestrial assessment. But soil and/or sediment data may be available for some substances. It seems logical to be able to use soil or sediment data, where this is available, for PECsediment calculation. 

It also appears logical that applicants should be allowed to provide sediment data, either in addition to or in lieu of soil data, for calculation of PECsediment, for example where no terrestrial assessment is triggered. This should be a permissible option and it should be made clear whether sorption and desorption data are required.
Proposed change (if any): 

Recommend that a statement be included to state that adsorption data in sediment can also be considered relevant if data is available; in addition, modify the default requirement for soil adsorption data to allow flexibility for either soil or sediment or both to be generated. Ideally, Adsorption - Desorption Using a Batch Equilibrium Method should be conducted with 2 (or 3) sludges, 2 (or 3) sediments and/or of 2 (or 3) soils when warranted.

	409 (Table 2 footnote)
	
	Comment:

Please provide the scientific basis for use of the geometric mean values for sludge and soil.
Proposed change (if any):

Include reference and/or justification for footnote



	409 (Table 2)
	
	Comment:

Trigger for sediment is identified as Koc soil.

Proposed Change (if any):

Trigger for sediment should be Koc sediment and/or Koc soil instead of Koc sludge.

	409 (Table 2)
	
	Comment: 

The data used from OECD 106 as specified in Table 2 is only adsorption data. Where does the EMA see value in the desorption parts of the study?

Proposed change (if any):

As desorption is not used in the ERA (as continuous exposure is assumed), it should not be mandatory to include this as part of the OECD 106; data should only be requested that is used in the ERA.

	435-436
	
	Comment:

“Validity criteria as described in the test guidelines should be reported and if these are not met, the test should be repeated.”

This should not necessarily be the default position, particularly for vertebrate studies. Small deviations from validity criteria may be acceptable, for example where large margins of safety exist, or where the ecotoxicity test in question does not drive the assessment (Burden et al., 2017).
Proposed change:

Validity criteria as described in the test guidelines should be reported and if these are not met, the validity of the test should be fully justified and considered in the context of the overall risk assessment or consideration should be given to repeating the test (repeat vertebrate studies should be avoided where possible).

	439
	
	Comment:

Please define “reliable concentration – response curve”.  Is there specific statistical power that should be met in order to use the EC10 value?  What specific statistical criteria for model fit is EMA envisioning, recognizing that in some instances, no concentration-response model provides a reasonable fit to the ecotoxicity dataset?
Proposed change:

More detailed guidance is required on the specific statistical criteria for model fit is EMA envisioning .

	478 (Table 3)
	
	Comment:

From initial investigations into the KOCsludge and PECsoil values resulting from the proposed triggers, it is unclear what justifies these triggers as levels of concern? The resultant KOCsludge values at the different triggers are not equal for example.

Proposed Change (if any):

In the interest of transparency, the EMA should provide the scientific rationale, and evidence supporting these soil assessment triggers, and cite the peer-reviewed publications that support and validate this approach. 

	478
	
	Comment: 

The science and risk-based evidence to justify revising the soil triggers from current values is unclear. The VICH veterinary medicines guidelines has a PECsoil action limit of 100 μg/kg. To increase harmonisation between the human and veterinary medicines guidelines, a common soil PEC Action Limit should be considered.  It is considered reasonable to align this action limit for both guidelines and is possible to calculate a PECsoil before triggering further testing. Initial investigations of available soil organism toxicity data with pharmaceuticals (limited data set from 3 companies) indicate that this limit would be a highly protective limit.

15 human pharmaceuticals – Lowest NOEC > 1 mg/kg (most well above 10 mg/kg)

Proposed change (if any):

Align the soil triggers with veterinary medicines guideline, impose a PECsoil action limit of 100 μg/kg where Kocsludge <10000 or Kdsludge <3700



	485 and 907
	
	Comment:
The potential for harmonising the log Kow trigger for an OECD 305 Fish Bioconcentration Study with the veterinary ERA guidelines should be considered. In principle, the triggers for evaluating the potential for secondary poisoning and PBT assessment should be the same with a trigger of log Kow ≥ 4.5. The log D vs. log BCF for 46 pharmaceuticals were reviewed by Constantine et al. (see Appendix B) and support use of BCF trigger equal to log D ≥ 4.5 determined at 1 or more relevant pH’s. 

However, in keeping with the EMA CVMP/VICH Guideline on Environmental Impact Assessment for Veterinary Medicinal Products Phase II (Nov 2004), Section 3.3.2, a Phase II BCF trigger of log Kow ≥ 4.0 is appropriate for human medicinal products. Please note there is no scientific basis for human medicinal products to have a lower trigger for fish BCF studies than any other chemical class.
Proposed change (if any):
Harmonise the trigger for a Phase II fish bioconcentration study and secondary poisoning assessment with the veterinary medicines ERA guideline; specifically revise the trigger from log Kow ≥ 3 to ≥ 4.0.  Alternatively, harmonise to REACH and PBT assessment with a log Kow >4.5 trigger limit. If the current trigger limit is to remain with a log Kow ≥ 3 then scientific opinion and rationale should be publicly available to support this decision.

	492
	
	Comment:

Lines 491-493 state “When the PEC/PNEC ratio is ≥ 1, a risk to the aquatic compartment as a whole (not a particular sensitive group of species) is indicated. If a risk is identified in Phase II Tier A, a refined assessment may be performed in Phase II Tier B.”

It is unclear based on the last part of the statement if an assessment required.
Proposed Change:

Rephrase “may be” to “is needed in a Phase II Tier B evaluation.” 



	518
	
	Comment:

Market forecast data and consumption data should be used to inform the environmental exposure assessment. In many cases, environmental exposure and hence environmental risk are over-estimated, resulting in unnecessary risk refinements and in some cases risk labelling.  Market forecast data of peak year sales is used in the exposure assessments for FDA submissions.

Proposed change (if any):

Include a bullet for market forecast data capturing peak year sales in the EU country with highest predicted use.

	524-525
	
	Comment:

When using consumption data to estimate environmental exposure, not all accurate and reliable data are available in the public domain.

Proposed change (if any):

The guideline should recognise that some proprietary data (e.g. IMS Health data), which are not in the public domain are suitable for environmental exposure assessment.  The guideline should state explicitly that physician prescribing or sell-in / sell-out data (e.g., IMS Health data) can be used for these purposes.

	557 (Table 5)
	
	Comment:

Not all relevant studies are listed.

Proposed Change (if any): 
Add 314(B) to the table.

	560-564 and 567-571
	
	Comment: 

The text in these two sections is identical, even though the first section (lines 560-563) is to address “Calculation of emission of API per day” and the second section (lines 567-570) is to address “Calculation of the STP influent concentration.”  Therefore, it is not clear when Equation 7 needs to be used and if/when Equation 8 needs to be used.

Proposed Change: Refine text in each section to properly address the issue (emission of API and STP influent modelled or predicted concentration” and the corresponding equations in lines 564 and 571.

	564, 571, 576
	
	Comment:
Are these (or can these) equations run through the Simple Treat model or do the calculations need to be shown in the ERA?
Proposed change (if any):

The guideline should indicate what needs to be calculated using the given equations or what can be provided as a model output?

	604-609
	
	Comment: 

This section describes calculating the refined surface water concentration.

Lines 605-609 state “The starting point for the calculation is the concentration of the API  in the STP effluent. Dilution in the receiving surface water and adsorption to suspended matter are then considered. 

The partition coefficient between suspended matter and water, KpSUSP, may be estimated from the Koc of the API, determined for soil by taking into account different organic carbon contents of the media. The lowest Koc derived from soil should be used.”

As the path of a pharmaceutical product to STP effluent includes exposure to, and removal of, sludge but not soil, is the Koc of soil the most appropriate variable?
Proposed Change (if any):

Utilize the Koc of sludge instead of soil for these calculations.

	616 (Row 12)
	
	Proposed Change (if any): 
Change Kocsoil to Kocsludge.

Change Partition coefficient between organic carbon and water derived from soil to … from sludge.

	634-644
	
	Comment:

This section (4.2.4.1) provides instruction for a Phase II Tier A assessment for sediment.  The first part of the section explains how to complete an exposure assessment for sediment.  Lines 636 states ”Koc should be determined for a minimum of three soils (see section 4.2.1.2).”  Lines 642 and 643 provide a calculation on how to determine the concentration of the API in sediment and the calculation ultimately incorporates Kocsoil.

As the media of concern is sediment, and the calculations are provided to determine the concentration of the API in sediment, it is unclear why the use of Koc for soil would be preferable with the use of Koc for sediment to determine the concentration of the chemical in sediments.  The option to use soil or sediment Koc data should be allowed.
Proposed Change (if any):

Allow the use of Koc sediment or Koc soil to calculate PEC sediment. 

	638-639
	
	Comment: 

The document states “If the adsorption to soil does not correlate with the organic carbon the solid-water partitioning coefficient should be used as KpSUSP (highest Kd = KpSUSP).”

This is unclear and/or not well defined. What are the parameters that would allow one to decide that adsorption to soil does/does not correlate (or correlate well enough) with organic carbon?

Proposed Change:

Please clarify this statement.

	655 (row 10)
	
	Comment:

Allow the use of the most appropriate partitioning data.

Proposed Change:

Change from Koc soil to Koc sediment (or change to Koc sediment or soil).

Change from Partition coefficient between organic carbon and water derived from soil to … derived from sediment (or … derived from sediment or soil).

	676 – 683
	
	Comment:

The option of a 3rd sediment dwelling species has been removed from the sediment risk assessment. Previously a third species was possible (Hyalella) to enable further reduction of the assessment factor to 10, in-line with the REACH Guideline (R10.5.2.2) 

Proposed change (if any):

Please add hyalella to Table 3 and note that if three long-term tests are conducted (e.g., chironomid, lumbriculus, hyalella) then an AF of 10 may be used in setting the PNEC.

	694-697
	
	Comment:

Line 694 states “If the risk quotient is ≥ 1, risk refinement may be performed in Phase II - Tier B” and Lines 696-697 state “If a risk is identified in Tier A, refinement of PECSW (see section 4.2.3.2) may also be used for Tier B sediment assessment.”

As with the comment below (re Lines 752-755), the use of “should” is inconsistent.  For instance, in Lines 752-755, if the RQ is > 1, further evaluation is needed in Tier B.  However, in the above statement (Line 696) a Tier B assessment is not clearly stated to be a required action.

Proposed Change:

The word “should” be revised to “need(s)” or “is mandatory” or a similar phrasing that removes ambiguity throughout the document when what is being requested is a required action.

	721-722
	
	Comment:

Lines 721-722 state “When the risk quotient is ≥ 1, risk refinement options as described for surface water may be used in Phase II Tier B.”

Are the risk refinements required?  If so, text should reflect.

Proposed Change (if applicable):

Change statement to “When the risk quotient is ≥ 1, risk refinement options as described for surface water are needed to complete Phase II Tier B” or similar statement.

	730
	
	Comment:

There is a lack of justification that this exposure pathway, surface water to ground water via bank infiltration, is relevant enough to justify a detailed European-wide assessment as provided in the Guideline. Groundwater has been evaluated as a potential source of PIE and under typical conditions of use and is not found to demonstrate a risk to human or ecological health, although some APIs are found at low concentrations.  As the surface water is the starting point, if risk to surface water is acceptable, then risk to groundwater would also be acceptable (see comment regarding assessment factors for groundwater organisms, below).

	731
	
	Comment:

Define which Koc (soil or sludge).  Can be confused with soil since text discusses bank filtration and high sorption affinity in soil.

	731
	
	Proposed change (if any):
Suggest removing average or replacing “with an average Koc” with “where the appropriate KocSLUDGE” to avoid confusion with Table 2.

	740-745
	
	Comment:

Daphnids are an appropriate indicator species for groundwater, as copepods are common organisms found in groundwater ecosystems. Moreover, the OECD 211 daphnid reproduction test is a chronic study, which would indicate if long-term effects are expected if a groundwater system was unable to recover from perturbations (this is no different from surface water impacted with continuous release of API as is assumed in the Guideline). Therefore, it is valid to continue using the OECD 211 chronic daphnid study with AF of 10 to calculate a PNECgw and determine a potential risk.  Please provide additional scientific justification for the additional AF and the inclusion of fish in the derivation of PNECgw.  Based on this additional AF of 10, predicted groundwater risks will exceed surface water risks; this is counter-intuitive.
Deharveng et al. (2008) stated “…the total number of described stygobiotic species in the six countries was 930… Groundwater stygobiotic biodiversity was dominated by Crustacea with 757 species in 122 genera…” so over 75% of all species so far recorded in this EU review of GW biodiversity are crustacea.

Proposed change (if any):
In the absence of any scientific evidence to support the guideline proposals the PNECgw should be based on the daphnia NOEC with an AF of 10.

	736-745
	
	Comment:

It appears that EMA is attempting to align with the Vet Meds approach, but it is critical to point out that the exposure pathways and anticipated levels in groundwater are completely different.  For human health, this level of effort is not commensurate with the level of risk.  If bank infiltration is the only pathway considered (as it is in the Guideline), concentrations in groundwater will always be lower than concentrations in surface water, and therefore, without strong scientific proof of greater sensitivity of groundwater organisms, the PECGW and PNECGW should not be more restrictive than the PECSW and PNECSW, respectively.

	752-755
	
	Comment:

The use of should, need(s), mandatory, etc is inconsistent throughout the document.  

For instance, lines 752-753 state “if the risk quotient is > 1, risk refinement options should be used in Phase II Tier B as described below.”

Line 755 states “If the RQgw is > 1, further evaluation is needed in Tier B using one or more of the options below.”

Proposed Change (same as Lines 694-697):

The word “should” be revised to “need(s)” or “is mandatory” or a similar phrasing that removes ambiguity throughout the document when what is being requested is a required action.

	757-759
	
	Comment:
The requirement to conduct “groundwater modelling for a realistic worst-case scenario according to SiMBaFI” begs questions regarding whether it has been independently validated in the decade since its creation (Müller et al., 2010).  Also, in the line 759, the link to the SiMBaFi – a bank filtration simulation model, does not work. Please update the link to a working one.

Proposed change (if any):
Provide a link that works for the SiMBaFI model.

	763
	
	Comment:

How widely used is the SiMBaFI model and is there any published science that has validated its use within a regulatory context to protect against environmental risks?  This guideline and the use of this model appears to have a focus on human health.
Should it be defined here when to use Kf over Kd?  SiMBaFi manual only uses Kd.


	768
	
	Comment:

Please re-affirm that DT50 values from the OECD 308 are to be based on total system, not water or sediment, consistent with ECHA Guideline.
Proposed change:

Make the guideline explicit that DT50 values are for the total system.

	Table 9
	
	Comment:

Reference is made to using Kfsoil; however, this is only determined in Tier 3 testing of OECD 106, which is not required and is not listed as a necessary input parameter in Table 1. 
Proposed change (if any):
Kfsoil should be removed from the guideline document or guideline is needed on when Tier 3 testing would be appropriate or required.

	773
	
	Comment:

For refinement of the PECgw, the user is able to apply the SiMBaFi model to predict concentration in the groundwater at a location 5 days of travel in the groundwater from the source.  This value has no scientific basis and seems arbitrary.  Please provide a scientific justification.

	781
	
	Comment:

The guideline requires calculation of concentrations at a production well; however, it is unclear how this is relevant to an environmental risk assessment.  It is likely that the terminology is being taken directly from the SiMBaFi model but in this case a refined PECgw should be calculated and not a PECproduction well.  Is the ERA guideline straying towards protecting human health and drinking water?

	806-807
	
	Comment:

Lines 806-807 state “If a risk is identified in Phase II Tier A, a refined assessment may be performed in Phase II Tier B.”

Is a Tier B assessment required?  

Proposed Change:

Rephrase “may be” to “is needed in a Phase II Tier B evaluation.”

	811
	
	Comment:

No justification is provided for the requirement for long-term accumulation PECsoil values. Is there evidence to demonstrate considerations beyond the P criteria are necessary? 

Proposed change (if any):

Please could EMA provide a scientific justification and the evidence base for concern over accumulation or high concentrations of pharmaceuticals in soil through multiple sewage sludge applications to soil?

	813-814 & 836-837
	
	Comment: 

It is proposed that for substances which “accumulate and are not easily degraded”, PECsoil after multiple sludge applications should be considered. These terms are not defined

Proposed change (if any):

Appropriate definitions and justifications should be provided for the terms “accumulate” and “not easily degraded” in respect to soil exposure.

	836-854
	
	Comment: 

There is an apparent inconsistency regarding the use of the term’s dissipation, degradation and biodegradation when discussing DT50s

For example, the text and table surrounding Eq. 32 discusses:

-
k in terms of dissipation

-
DT50 in terms of biodegradation

-
the text refers to degradation

These are all different and this distinction should be clarified. 

Proposed change (if any):

Clarify the utilised terms for DT50 in terms of specifics of degradation, biodegradation and dissipation for long-term soil exposure assessment, Eq. 32 and throughout the guideline.



	831
	
	Comment: 

Elocalwater is specified here as “kg d-1 (see Eq. 7)” but in Eq. 7 the resultant Elocalwater units are mg d-1 (as dose is in mg); clarification is required.

Proposed change (if any):

Clarify units more specifically and be consistent to avoid confusion

	836-861
1126-1156
	
	Comment: 

There is little discussion on the consideration of non-extractable residues (NER) with respect to DT50 for risk assessment and exposure assessment. It should be highlighted that for risk assessment, bioavailability should be considered a pre-requisite. Thus, NERs should not be considered as part of the bioavailable fraction relevant for soil exposure in environmental risk assessment (ECETOC, 2010, 2013). 

Proposed change (if any):

The draft Guideline should be revised to consider the diminished bioavailability of APIs as non-extractable residues (NER).

	870 (Table 11 footnote)
	
	Comment:

It is unclear why the N-transformation study is recommended only to be tested at 1xPEC and 10xPEC. This poses difficulties when conducting testing:

-
Usually the PEC is not 100% clear at the time of testing and the current exposure assessments are conservative.
-
Often additional indications are added in subsequent applications – potentially altering the PEC

-
The guideline recommends a dose response study for non-agrochemicals

-
Is the 10x a requirement, or will this be sufficient to cover increases in PEC for ERA?

Proposed change (if any):

Footnote should be removed, or the possibility of a dose response study should also be permitted (see also comment below)

	871-874 (table 11 footnote)
	
	Comment:

The footnote (denoted ‘**’) is confusing, and overall the interpretation of the N-transformation study in this guideline is confusing. 

Currently the footnote implies that a <25% deviation at day 7, for example, would constitute “no long-term influence” irrespective of >25% deviation at later timepoints. This is not considered to be the intention.

The OECD 216 guideline states: “If, on the 28th day, differences between treated and untreated soils are equal to or greater than 25%, measurements are continued to a maximum of 100 days.” The interpretation being that if less than 25% deviation this can be considered as a ‘no effect concentration’ at the end of the study or at any subsequent timepoint after day 28 if extended. 

Ideally the use of this study should allow flexibility to use either a two concentration or dose response design in the current assessment scheme. It should be possible to select a NOEC, using the same criteria, from either a dose response study or two concentration style study. Either NOECs (i.e. PNECs) can then be utilised in the current risk assessment scheme and allow flexibility for the Applicant to use values not based on PECs (which can change).

Proposed change (if any):

The footnote should be revised. Suggest the following:

“An assessment factor is not relevant to this endpoint – The substance can be evaluated as having no long-term influence on nitrogen transformation in soils when the difference in nitrate formation between the treatment and the control is < 25% after 28 days.”

	Lines 960 – 963 and 964 – 965
	
	Comment:

Further explanation is required for Phase II assessment for products that contain APIs with a specific mode of action, for which a tailored assessment is required. Lines 960 – 963 and 964 – 965 are in contradiction regarding the ERA requirements. Firstly, it is stated that a tailored assessment is required for “… compounds for which the action limit applies, such as antibiotics”, while in the next paragraph it is stated that “For all APIs that require a tailored risk assessment, an ERA Phase II assessment is required for all compartments, including fate aspects”.

If an ERA Phase II assessment is required for all APIs that require tailored risk assessment (in this case also antibiotics) than the action limit does in fact, not apply to this category of pharmaceuticals. 

Proposed change (if any):
In general, the trigger of performing the ERA phase II for all compartments should be based on the phys-chem, fate and behaviour properties of the API and not the mode of action specific. Compounds with a low Kow and Koc value will not enter the terrestrial compartment and therefore a tailored ERA should not be performed irrespective of the mode of action for EAS and antibiotic APIs.
Further explanation is needed on whether the PECsw action limit of 0.01 μg/L is applicable for antibiotics or their testing in ERA Phase II is required irrespective of the action limit. 

Additionally, because of the specific action mode of antibiotics a tailored risk assessment based on studies performed according to table 14, is more reasonable than performing ERA phase II for all compartments.

	869 (table 11)
	
	Comment: 

“OECD 222/ OECD” – should this include the Enchytraeid study guideline number?

Proposed change (if any):

“OECD 222/OECD 220”

	893
	
	Comment: 

Discussion of an RQ for soil based on nitrogen transformation is included. But the determination of such an RQ is not described above since the determination of a PNEC for nitrogen transformation is not given.
Proposed change (if any):

An approach utilizing the NOEC or EC25 for N-transformation as a PNEC equivalent would enable multiple, more transparent approaches to the risk assessment (i.e. PECsoil/PNECN-Trans <1) when the PEC and Study concentrations are not equivalent. This approach should be clarified.

	893-895
	
	Comment:

Inclusion of 100d extension to the OECD 216 study is confusing to include at Tier B. The increase in the study duration is within the study, which is conducted at Tier A. 

Proposed change (if any):

Suggest the study extension is discussed in Tier A. Also, a study extension within dose response studies can be considered as a refinement for long-term NOECs or EC25 values.

	897-899 (table 12 footnote)
	
	Comment:

As with Table 11 this footnote is confusing: “at any sampling time before day 100”. The extension is designed to demonstrate that short-term effects >25% can be acceptable if recovery is observed within 100 days.

Proposed change (if any): 

Suggest change to: “An assessment factor is not relevant to this endpoint – when the study is extended, the substance can be evaluated as having no long-term influence on nitrogen transformation in soils when the difference in nitrate formation between the treatment and the control has returned to a level <25% within 100 days.

	892-903
	
	Comment: 

As with many other compartments in the scheme, the Tier B refinement options are limited. For the soil compartment specifically:

-
No exposure refinements in soil are proposed

-
No refinements suggested for species other than N-transformation
Proposed change (if any):

	Lines 907-908
	
	Comment: 

The trigger for secondary poisoning is said to be the Dow between pH 5 and 9. But here it says log Kow which is defined in lines 375 and 376 as the ion-corrected Dow for the neutral species. These are inconsistent. 

Proposed change (if any): 

We suggest that a footnote could be added for clarification, e.g. as log Kow for neutral APIs but log Dow determined between pH 5 and 9 for ionizable APIs.

	Lines 908/909 and 914
	
	Comment: 
We believe that the log Kow-trigger (≥3) for bioconcentration testing in context with secondary poisoning is too low. This will result in unnecessary fish testing. The respective trigger for secondary poisoning (BCF of 100) is also too low. Non-bioaccumulative compounds are not likely to represent a risk in the food chain. As we suggest above, there should be harmonisation with the trigger values in the veterinary medicines’ (≥ 4.0) or REACH (≥ 4.5) guidelines.

In the interest of transparency and scientific integrity, it would be highly desirable for EMA to conduct a retrospective analysis to evaluate whether APIs meeting the log Kow ≥3 criterion have been associated with secondary poisoning of birds and mammals. 

Proposed change (if any): 

Use the trigger of log P (or D)ow of 4 (see also guideline EMA/CVMP/ERA/52740/2012, 2015) and a BCF of 2000 as in the bioaccumulation (“B”) criterion.

	Line 908-909, 925, Table 13
	
	Comment: 

OECD 319 A&B, for determination of intrinsic clearance values using rainbow trout hepatocytes (319A) and rainbow trout liver S9 subcellular fraction (319B) was finalized in 2018. BCF values can be estimated from intrinsic clearance values as per Nichols et al. (2013). 

Proposed change (if any):

Estimated BCF values based on in vitro intrinsic clearance data (OECD 319 A&B) may be used to assess B or vB, provided that the final results will most likely not result in borderline cases of meeting either the B or vB criterion.”  

	908
	
	Comment: 

Does it have to be fish? Lines 1160-1161 suggest that for determining B in the PBT assessment, a species other than fish could be used. Could a non-fish species also be used for secondary poisoning? We also recommend that this guideline should be worded with such flexibility that where appropriately justified or as other techniques (e.g. in vitro and in silico approaches) become more widely accepted, they can be used.  For example, OECD 319 A&B for determination of intrinsic clearance values using rainbow trout hepatocytes (319A) and rainbow trout liver S9 subcellular fraction (319B) was finalized in 2018. BCF values can be estimated from intrinsic clearance values as per Nichols et al. (2013).

	914-915
	
	Comment: 

Clarify what secondary poisoning characterisation is required for: Secondary poisoning characterisation in ECHA R.10 and R16 includes the following: Risk to freshwater fish-eating predators, risk to marine fish-eating predators, risk to marine top predators, Assessment of poisoning via the terrestrial food chain (worm eating predators).

Proposed change (if any):

Reflect the clarifications from above in the revised guideline.

	919-923
	
	Comment: 
This paragraph is not needed here, because all aspects of PBT are covered in the respective section. 
Proposed change (if any):
We suggest deleting this paragraph.

	931-934
	
	Comment: 

We do not agree that the minimized approach is not applicable to the BCF estimation. As per OECD 305, substances may be evaluated using the minimized test design if uptake and depuration are expected to follow first order kinetics.  Based on the rationale for the minimized test design, if first order kinetics are followed, a kinetic BCF value can be obtained regardless of whether steady state is achieved.

Proposed change (if any):

Replace lines 931-934, to state, The OECD 305-II minimised aqueous exposure fish test may be used to estimate the BCF and assess B or vB provided the eligibility criteria as outlined in the OECD 305-II are met and that the final results are not considered borderline cases of meeting either the B or vB criterion.

	931-934
	
	Comment: 

As per OECD 305, the aim of the minimised test design is to “provide BCF estimates of adequate accuracy and precision for risk assessment decisions.” As long as a substance meets eligibility criteria as outlined in OECD 305-II, mainly, “be likely to exhibit approximately first order uptake and depuration kinetics” and log Kow < 6, the minimised test design may be considered appropriate.  In addition, as per ECHA guideline, Chapter 11, R11.4.1.2.2, “OECD 305-II, minimised aqueous exposure fish test may also be used to assess B or vB, provided that the final results will most likely not result in borderline cases of meeting either the B or vB criterion.”  

Proposed change (if any):

Replace lines 931-934, to state, The OECD 305-II minimised aqueous exposure fish test may be used to estimate the BCF and assess B or vB provided the eligibility criteria as outlined in the OECD 305-II are met and that the final results are not considered borderline cases of meeting either the B or vB criterion.

	938-941
	
	Comment: 

The use of a mammalian NOAEL is needed to convert to a NOEC. The document states that preferably the lowest chronic NOAEL from preclinical studies should be used. However, the preclinical testing programme varies depending on the type of API and the envisaged treatment regime. We suggest the provision of clearer directions, which type of studies and endpoints in the mammalian testing programme are suitable for deriving this NOAEL. It should be noted that the “lowest NOAEL” is not necessarily the appropriate value for determining environmental risks, endpoints chosen should be both biologically relevant and relevant at the population level. Therefore, further guideline should be provided in the guideline, which supports the selection of the preclinical toxicity endpoint and a justification in the ERA considering treatment regime used in the study and population relevance of the effects. (Other agencies have provided guidance, see EFSA, 2009; 2015).
One of the inputs for the calculation of secondary poisoning potential is “the most relevant mammalian toxicity data from the non-clinical part of the dossier, i.e. preferably the lowest no observed adverse effect level (NOAEL) from a chronic repeat-dose toxicity study (minimum of 28 days) in the most sensitive species.”  How does one address the issue of those drugs that have only been tested and dosed via parenteral administration, for instance, due to low oral bioavailability?
Proposed change:

The use of NOAEL data and adjustment factors should be at discretion of risk assessor and relevant to the ERA outcome/ testing approach.  This would be consistent with best practices for establishment of permitted daily exposures (PDEs) for residual carryover of difference medicinal products in shared facilities pursuant to EMA (2014) guidelines.

	943-949
	
	Comment:

Clarification on required equations, their source, and AF values, should be included here. 

Proposed change (if any): add “see ECHA 2008 equation R.10-17 and table R.10-12 “

	942-943
	
	Comment:

We do not agree to the application of the “caloric content in food” approach, as described in the Technical Guidance no. 27 (draft, 2018). This approach is against the SCHEER advice. SCHEER 15.09.2017: “However, the scientific evidence for the new methodology is very sparse compared with the documentation that is available for the diet-or dose-based methodologies that are being used by EFSA and ECHA in current risk assessments. The SCHEER concludes that uncertainties that may be introduced with the new methodology cannot yet properly be evaluated due to a lack of scientific information.” We do not see a need to use this complicated approach with little scientific support. We suggest using the approach described in Technical Guidance no. 27 (2011).

Proposed change (if any): 

Delete sentence.

	948
	
	Comment:

Proposed change (if any): 

“Lower” instead of “higher”.

	947-957
	
	Comment: 

We suggest again to state the different tables based on the ECHA guidance which has to be used to derive the default values in the various calculations of PNECBIOTA, BMF etc.

Proposed change (if any): 

Add reference to “ECHA guidance table R 7.10-3, R10-11, R10-12”

	950-952
	
	Comment: 
We suggest giving guidance, when the alternative approaches should be used. Having two approaches without clear guidance on which to use allows for confusion, whether the risk is determined via the food chain or via water exposure.

	974
	
	Comment:

We agree with the exclusion of fish testing for antibiotics and further recommend including the following references in the guideline document as justification:

1. Baumann, et al. (2015). 
2. Brandt, et al. (2015).

3. Le Page, et al. (2017).

We would additionally suggest that the Agency refers to antibiotics instead of antibacterials on line 974.

	974
	
	Comment:

We appreciate the explicit statement in the guideline that fish tests are not required for antibiotics and the overall reduction of vertebrate testing. However, we would like to confirm that an AF=10 can still be used when calculating a PNECsw if only daphnia, cyanobacterial and algae studies are performed according to the guideline. If this is the intent of the guideline, we request it be explicitly written into this subsection for clarification.
Proposed change (if any):
Ensure that the text allows the use of an AF of 10 for the tailored ERA for antibiotics if appropriate data are available from daphnia, cyanobacterial and algae.

	994
	
	Comment:

There is a lack of clarity about substances where the mode of action is designed to be a direct effect on non-reproductive hormonal systems (e.g. corticosteroids). The term Endocrine Active Substance (EAS) needs to be explicitly defined in the context of this guideline, to help clarify. 

Proposed change (if any):

We suggest the EMA consider acknowledging the extensive work by other authorities on definitions and guidance available in this area to justify their definition (Bergman, Heindel, Jobling, Kidd, & Zoeller, 2013; European Commission, 2018; IPCS, 2002; Kortenkamp et al., 2011; OECD, 2018).

	1004
	
	Comment:

Suggest that further clarity or guidance is given on statements around information on “changes in steroidogenic tissues (adrenals and gonads)” will be classed as EAS – this information comes from the non-clinical toxicity database, but there is no clarification on what is classed as a “change”; this needs to be considered carefully as often effects on the gonads can be recorded but may not be due to endocrine activity and such changes may not result in population relevant effects.

	1006
	
	Comment:

A Weight of Evidence (WoE) approach is suggested to assess whether a substance is classed as an EAS – is this required for all compounds or just those that have a known pharmacological MoA which is endocrine acting?
Proposed change (if any): 
Clarify whether a WoE analysis is necessary to assess whether any substance is classified as an EAS, or only those with a known pharmacological MoA with a primary endocrine effect.  More importantly, please specify which definition of an EAS the EMA wants applicants to use and given the complexity and diversity of WoE approaches for ecological assessments (especially for EAS), please specify the WoE approach EMA wants applicants to follow (e.g. EFSA, 2017; Hall et al., 2017; Stevenson & Chapman, 2017).


	1006-1014
	
	Comment:

It is unclear how in vitro and in vivo data will be evaluated by a regulator.  We are concerned about evaluating information without context, specifically the in vivo data.  For example, endocrine-related adverse effects at the LOAEL could be due to a high dose level/toxicity. 
Proposed change (if any):

We suggest revising line 1006 to:  Preclinical data should be evaluated using a weight of evidence approach to decide if the substance should be considered an EAS and assessed in Phase II using a tailored risk assessment.  Data for evaluation could include…

	1015
	
	Comment:

Concern again with interpretation.  Changes in adrenal tissues (i.e., changes in weight) can occur without endocrine modes of action. 
Proposed change (if any):
Changes in adrenal tissues should be considered endocrine-related when supported by other temporally concordant responses.

	1028-1029
	
	Comment:

It is specified that substances only need be treated as an EAS (i.e. tailored RA) where effects occur below the trigger of 0.01 μg/L. 
Proposed change (if any):
We suggest clarifying this statement to: Where the evidence demonstrates that endocrine adverse effects would be expected, even if below the trigger of 0.01 µg/L, the API should be...

	1035
	
	Comment:

We appreciate the explicit statement in the guideline that for EAS, tests can be waived according to the MoA. However, we would like to confirm that an AF=10 can still be used when calculating a PNECsw and request clarification if an RQmicroorganism would still be required as part of the ERA. If this is the intent of the guideline, we request it be explicitly written into this subsection for clarification.
Proposed change (if any):
Make it clearer that an AF of 10 can be applied to tailored ERAs for EASs. Remove the need for the evaluation of a RQmicroorganism for EAS with a PEC below the action limit.

	1047
	
	Comment:

We disagree with the OECD 229 study being considered only a screening test and not suitable for a quantitative risk assessment. This test can be modified to include endpoints of concern based on mode of action and/or include additional concentrations to reduce the uncertainty with wide concentrations spacing. We consider it is feasible to consider such studies in a conservative risk assessment. 
Proposed change (if any):

Please see the following reference for example considerations for inclusion of such studies in risk assessment: Wheeler et al. (2014).

	1053
	
	Comment:

We propose to modify line 1053 to clarify the triggering of longer-term fish testing and what is meant by “…in such a test…”: 
Proposed change (if any):
Please state “If effects are observed, determine if they are expected at environmentally relevant concentrations and then characterise in a fish sexual development test or a fish full life cycle test if required.” 

It should also be clarified that the OECD screening studies available may not be the most appropriate use of animals depending on the MoA or sensitive endpoints, in which case careful consideration should be given to the testing strategy.

	1057
	
	Comment:

If the mode of action is not known, the compound can be further characterised (e.g. through in vitro work) before a fish full life cycle study is required in order to reduce unnecessary vertebrate testing.

	1063
	
	Comment:

The first mention of a thyroid hormone agonist and antagonist being considered an EAS is in the title of Table 15. Inclusion criteria need to be provided in text and also include the ability to develop a testing strategy based on the Adverse Outcomes Pathway and mode of action of the drug. Additionally, we disagree with the initial use of the larval amphibian growth and development assay (OECD 241) for this class of compounds, as this test is associated with a high occurrence of false positives. It may be more relevant to run in vitro or in vivo screening assays (e.g. OECD 231) to first identify if we expect relevant effects at environmental concentrations and then performing OECD 241 if necessary.

	1093
	
	Comment: 
In keeping with the EMA CVMP/VICH Guideline on Environmental Impact Assessment for Veterinary Medicinal Products Phase II (Nov 2004), Section 3.3.2, a Phase II BCF trigger of log Kow ≥ 4.0 is appropriate for human medicinal products. 

OECD 319 A&B, for determination of intrinsic clearance values using rainbow trout hepatocytes (319A) and rainbow trout liver S9 subcellular fraction (319B) were finalized in 2018. BCF values can be estimated from intrinsic clearance values as per Nichols et al. (2013). 

Proposed change (if any): 
Revise and harmonise the log Kow trigger for a fish BCF from ≥ 3 to ≥ 4.0.  

Estimated BCF values based on in vitro intrinsic clearance data (OECD 319 A&B) may be used to assess B or vB, provided that the final results will most likely not result in borderline cases of meeting either the B or vB criterion.”  

	1099
	
	Comment: 

API ingredient is considered environmentally relevant for risk assessment and/or PBT assessment, revise for consistency.

Proposed change (if any): 

Change “environmentally relevant compound” to API ingredient.

	1113
	
	Comment: 

Table 16, clarify applicable test guidelines

Proposed change (if any): 

Table 16, include relevant OECD protocols

Persistence criteria: 

(a) and (b) OECD 309, 

(c) and (d) OECD 308 aerobic, 

(e) OECD 307

Bioaccumulation criteria:

OECD 319 A&B

OECD 305

Add Toxicity footnote to Table 16, stating: Substance is not considered toxic if NOEC (or EC10) is < 0.01 mg/L and no effects were observed up to the limit of solubility.

	1120 – 1121
	
	It should be noted that proposed use of 3R “whenever possible” and the sentence “QSARs (Quantitative Structure-Activity Relationships) and read-across cannot replace the studies requested in this guideline” are in fact, mutually exclusive. It is not clear how to use the principles of 3R when the alternative to experimental testing (in vitro, in silico, read-across or QSAR) – which (for the purpose of risk assessment, encouraged by all other major institutions such as ECHA, EFSA, FDA etc…) are not allowed. For example, even if it could be argued that ecotoxicity QSARs are not applicable to human pharmaceuticals because of the specific modes of action (line 1120 – 1121), their physico – chemical and environmental fate properties (biodegradation, adsorption to soil, partition coefficient etc..) are independent of their mode of action and should be made possible to be assessed by specific QSAR programs.

	1133
	
	Comment: 

Extrapolation of degradation half-life values to 12°C to assess P and vP are only relevant when B or vB is fulfilled. It should also be clear that these DT50 values are for the total system.

Proposed change (if any):

Extrapolation of degradation half-lives to 12°C in assessing P and vP is only relevant when B or vB is fulfilled. 

ECHA states in R7B that “Consequently, for persistence assessments where the B and T criterion have been met, and simulation data exist for degradation at 20°C, consideration should be given whether temperature correction should be applied. This will be particularly important where the measured half-life is close to the persistence criteria. This correction, if applied, should be based on the Arrhenius equation and extrapolate from 20°C to the temperature of the environmental media at the point of sampling”.

The guideline should also be clear that the DT50 values are for the total system.

	1136
	
	Comment: 

Factor is missing in Arrhenius equation

Proposed change (if any): 

Change 1/- to 1/T1

	1202-1208
	
	Comment:

The guidelines recommend Klimisch or CRED for evaluation of studies which sets up a potential conflict where each method supports different conclusions.

Proposed change (if any):

Recommend a preferred method for evaluating study reliability and relevance, suggest which kind of study might benefit most from each method, or present a decision tree to arbitrate conflicting conclusions.

	1202-1208
	
	Comment:

Our experience with the Water Framework Directive is that non-standard studies with non-standard endpoints that are not linked to adverse outcome at the population level are used in regulator decision making.  The guideline is not clear how disputes in the interpretation of reliability and relevance between the registrant and the reviewer will be resolved.  

Proposed change (if any):

The EMA needs to establish procedures to resolve disputes over non-standard data where agreement cannot be reached on its reliability and relevance. Options for definitive studies to GLP should be allowed and this should be able to replace or overwrite any nonstandard studies it is designed to resolve.

	1209-1224
	
	Comment:

Precautionary measures must be appropriate. Any measure unnecessarily imposed will lead to patients getting tired of reading such “warnings” and patients will eventually disregard them. If measures are truly necessary, they must be clear and provide directions instead of pointing to other sources of information.

Proposed change (if any):

	1217-1220
	
	Comment:

Appropriate measures regarding the use of the medicinal product (e.g. to avoid the discharge of formulations such as patches and other devices into the sewage) are recommended. It would useful to provide an EMA recommended wording to ensure harmonisation across companies for similar product forms.
Proposed change (if any):
Please add proposed wording for appropriate discharge of formulations such as patches and other devices into the sewage.

	1233 (Table 17)
	
	Comment:

In case the ERA has identified a potential risk to the environment, new SmPC wording is recommended in sections 5.3 and 6.6 but for the label (packaging) and PIL, the wording should be considered on a case-by-case basis depending on the specific risk. It would be useful to provide an EMA recommended wording for the label and the PIL to ensure consistencies across companies/products.
Proposed change (if any):
Replace “no statement*” by some proposed wording appropriate for patients.

	1233 (Table 17)
	
	Comment:

Appropriate product storage and disposal is recommended. Information with regards to disposal will be provided in section 6.6 but what about information with regards to storage (SmPC section 6.4)? 
Proposed change (if any):
Please add proposed labelling statement for SmPC section 6.4

	1233

(tab. 17)
	
	Comment:

Table 17. 

If the PL directs a patient to the pharmacist to find out the proper way a medicine should be disposed, there should be a system in place such that pharmacists know that they may get that question and know how to find the answer, that is they must know local requirements as well as drug product specific information.

In many countries, there may be a governmental website with disposal information following local requirements that patients could be directed to on the PL (e.g. in Germany: https://arzneimittelentsorgung.de/home/)

If environmental protection is to be seriously addressed, then clear advice needs to be given and parties involved in waste handling must be reimbursed for this. If nobody pays for it, it will not happen and patients and HCPs will seek the “simple” solution (i.e. toilet or household waste).

Proposed change (if any):

Table 17. 

Current ERA data do not suggest a potential risk to the environment 

SmPC: “Any unused medicinal product or waste material should be disposed of in accordance with local requirements available at <www.   >” (e.g. www.arzneimittelentsorgung.de/home/)

PL: “Do not throw away any medicines via wastewater. Ask your pharmacist for advice on disposal of unused medicines or visit your governmental website at <www. ….>” (e.g. www.arzneimittelentsorgung.de/home/)

ERA has identified a potential risk to the environment. 

SmPC: “Any unused medicinal product or waste material should be disposed of in accordance with local requirements available at <www.   >” (e.g. www.arzneimittelentsorgung.de/home/

PIL: “Do not throw away any medicines via wastewater. Ask your pharmacist for advice on disposal of unused medicines or visit your governmental website at <www. ….>” (e.g. www.arzneimittelentsorgung.de/home/


Appendix A:  Analysis of Chronic Effects Data Taking the Lowest NOEC from Regulatory Algal, Daphnia and Fish Studies for 130 APIs
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Appendix B:  Analysis of Log D and Fish BCF data
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