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Topical Scientific Workshop on New Approach 

Methodologies in Regulatory Science, 19–20 April 2016 

The primary objective of this workshop is to provide a forum to open a dialogue 

with stakeholders on how new approach methodologies (NAMs) can be used in a 

regulatory context in general and specifically how they can support read-across 

and prioritisation under legislative frameworks such as REACH. The workshop draws 

inspiration from the EU research programme SEURAT-1 and the US Tox21 initiative, but 

also takes into account general progress from the scientific field. NAMs include any in 

silico, in chemico or in vitro technique that may provide data or information that 

could support regulatory decision making. 

 

Disclaimer. This background document has been prepared by an external contractor to 

facilitate the discussion at the topical scientific workshop and does not necessarily 

represent ECHA’s views or position. 
 

1. Introduction 

This document sets out the background, drivers and remit of ECHA’s Topical 

Scientific Workshop on New Approach Methodologies in Regulatory Science, 19–

20 April 2016. It is intended to provide a focused and directed summary of the area of 

science supporting legislation such as REACH, CLP and the Biocidal Products Regulation 

rather than a detailed and comprehensive review of the area. The document aims to 

inform, stimulate and support discussion and debate within the breakout sessions. The 

outcomes of the workshop should stimulate innovation and new thinking with regard to the 

use of NAMs in chemical hazard assessment.  

It is recognised that the focus of this topical scientific workshop, especially Day 1, is on 

REACH and CLP. However, the principles of applying NAMs in a regulatory context apply to 

other schemes, e.g. in the EU for other products such as the Biocidal Products Regulation 

and are also valid for non-EU chemical legislations. With the other schemes, it should be 

remembered that the applicability of NAMs differs depending on the regulatory mandate 

i.e. some schemes do not empower the regulator to provide a standard data set. 

1.1. Regulatory context 

The goal of this workshop is to gather information and answer questions as a 

support to implement current European legislation relevant to ECHA, specifically 

relating to REACH, CLP and the Biocidal Products Regulation. REACH is a regulation of the 

European Union, adopted to improve the protection of human health and the environment 

from the risks that can be posed by chemicals, while enhancing the competitiveness of the 

EU chemicals industry. It also promotes alternative methods for the hazard assessment of 

substances to reduce the number of tests on animals (European Union, 2007).   REACH 

allows for adaptations of the standard information requirements and the use of non-

standard methods (ECHA 2011a), providing that the information is adequate for 

classification and risk assessment.  Non-standard information can also be used to support 

other adaptations such as in vitro test results, read-across and in weight of evidence (WoE) 

approaches. 

1.2. Current use of alternatives 

ECHA supports reduction in animal testing to ascertain the hazardous properties 

of registered substances through data sharing and supporting the use of 

alternative methods and approaches. The use of alternatives includes in silico or 
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computational approaches, such as (quantitative) structure-activity relationships 

((Q)SARs) and read-across, and the application of the broad context of in vitro 

methodologies such as specific validated methods through to high content mechanistically-

based screening assays. ECHA supports the use of alternatives and consideration of non-

standard data in a number of ways e.g. through extensive guidance; communication with 

registrants; funding activities such as the OECD QSAR Toolbox; input into case studies and 

opinion-forming research such as the EU SEURAT-1 Cluster and EU-ToxRisk Projects. 

In addition to specific guidance from ECHA on the avoidance of unnecessary animal testing 

(ECHA, 2010), it is mandated to review and report every three years on the use of animal 

testing in submitted dossiers. So far, two significant reports have been produced (ECHA, 

2011; 2014). One of the key, and initially surprising, findings of both reports was the high 

uptake and application of read-across in dossiers. Fewer dossiers contained (Q)SAR-based 

estimations than initially anticipated. There were, undoubtedly, many reasons for the 

uptake of read-across including its “apparent” simplicity; free availability of the OECD 

QSAR Toolbox; copious guidance etc. (Q)SAR-type approaches have, however, found more 

extensive application for the prediction of physicochemical and environmental fate 

parameters outside the official mandate analyses, and some short-term aquatic endpoints. 

Despite this, they were considered to be cumbersome and even unsuitable for regulatory 

purposes for the prediction of complex health-related and environmental endpoints. 

To promote the use and uptake of read-across as a viable alternative to animal testing, 

and specifically to investigate the use of NAMs to support read-across or as part of broader 

strategies, ECHA has maintained strong collaborations and/or linkages with partners such 

as the European Commission’s Joint Research Centre (EURL-ECVAM) and industry 

stakeholders. The recently completed SEURAT-1 Cluster of projects provided a platform to 

bring together researchers, industry and ECHA to investigate through case studies (some 

of which are brought to this workshop), the use of NAMs to support read-across and act as 

standalone predictors of toxicity with the ultimate aim of reducing reliance on animal 

testing. 

1.3. Regulatory acceptance of read-across under REACH 

The well-documented use of read-across in REACH dossiers does not imply regulatory 

acceptance in any process. To assist in achieving regulatory acceptance, ECHA has 

provided guidance on the reporting of read-across, stipulating the requirements e.g. for 

documentation, read-across hypothesis and argumentation (ECHA, 2012, 2013). Tools 

such as the OECD QSAR Toolbox can produce reports automatically to assist (although not 

wholly replace) the documentation process. However, not all read-across assessments 

have been accepted by ECHA, leading to consideration of the reasons for non-

acceptance. This, in part, stimulated the development of the Read-Across Assessment 

Framework (RAAF) as a means of establishing a systematic approach to assessing read-

across cases (ECHA, 2015). 

Amongst others, some of the main reasons for read-across not being deemed acceptable 

under REACH included problems with substance identification, missing or inadequate 

evidence and the strength or relevance of the read-across argument (some of these issues 

are summarised by Ball et al. (2016)). Beyond (or even with) a trivial analogue approach, 

providing confirmatory evidence to justify read-across is complex and may also require 

significant expert judgement. For instance, structural similarity is a prerequisite for 

grouping in REACH; once a group has been formed, a prediction may be used to fill a data 

gap. This prediction needs to fulfil a number of crucial aspects as described by the RAAF to 

be scientifically convincing requiring evidence to support scientific explanations. Thus, 

there is interest in considering evidence from NAMs to support predictions based on 

read-across. In this manner, data from NAMs may increase the confidence in a 

prediction.   
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1.4. Summary 

There is a regulatory, ethical, business and scientific rationale for developing NAMs for 

hazard and risk assessment that can be applied successfully in a regulatory setting. To 

improve acceptance of NAMs within REACH registration dossiers and other regulatory 

processes, a stakeholder dialogue is needed.  This workshop, with its associated case 

studies and other presentations, provides an opportunity to develop a participant-based set 

of recommendations and conclusions that will provide ECHA with a direction for the use of 

NAMs in regulatory processes. 

 

2. New approach methodology data to support regulatory 
decisions under REACH 

2.1. Case studies and major outcomes for hazard assessment using 
read-across 

This section provides some background to support Theme 1 and the breakout sessions of 

the topical scientific workshop. It focuses on the use of read-across to assist in regulatory 

decisions and how this may be supported by NAM data. 

2.1.1. Current status of read-across to support regulatory decisions: 
guidance and other literature 

An annual snapshot of the information submitted by companies to comply with the REACH 

legislation is provided by ECHA (2016a). This gives a critical examination of the 

quality of the registration dossiers and the testing proposals. The evaluation of the 

dossiers under REACH focuses on three different areas, namely:  

 examination of testing proposals submitted by registrants;  

 compliance check of the dossiers submitted by registrants; and  

 substance evaluation. 

The report contains comment and advice on how (Q)SARs and read-across have been 

performed in the dossiers, common errors and recommendations for registrants. 

The official guidance supporting the use of grouping and read-across for REACH is 

provided by ECHA (2008). The guidance provides the registrant with information 

on the concept of a category and practical information on methods to build a 

coherent category, perform read-across, report the prediction and (computational) 

tools that may support this process.  

The ECHA guidance is supported, but not replaced, by that from the OECD (2014a) which 

provides further illustration of the analogue and category approaches to supplement the 

earlier EHCA guidance. Further documents from industry as well as the peer-reviewed 

literature that provide comment and advice are listed below. 

The uptake of read-across into dossiers, and hence its regulatory application to 

fill data gaps, has been extensive for many endpoints (cf. ECHA, 2011, 2014). To 

illustrate the uptake of read-across, Figure 1 summarises the information provided by 

ECHA (2014: Table 12.1), the data indicate that across all endpoints over one third of 

dossiers used read-across within key studies. This suggests a steady uptake of the read-

across paradigm as compared to other alternative approaches. 
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Figure 1. Number of substances with read-across identified by endpoint (taken from 

ECHA, 2014). 

 

There is a growing literature to support the use of read-across, although to a much less 

extent the support of read-across by NAM data. The literature can be considered to be 

guidance (e.g. ECHA, 2008; OECD, 2014a as described above), further supporting 

information (e.g. ECETOC, 2012), and literature describing case studies and 

supplementary comments, some of which is summarised below.  

The basis for much of the guidance and literature is gleaned from the categories 

developed for high production volume chemicals through the OECD and early read-across 

studies between the European Union and the USA. These activities date, in part, to the 

early 1990s and have been summarised by EC-JRC (2007). 

Various publications supplement, but do not replace, the guidance offered by ECHA. Some 

relevant articles and the topics they relate to are: 

 Illustration of case studies for read-across highlighting read-across (Berggren et 

al. (2015); Blackburn et al. (2011; 2014; 2015); Cronin et al. (2013); Patlewicz et 

al. (2013a, b; 2014a; 2015a); Wu et al. (2010, 2013)) – relevant case studies are 

described in more detail in the next section.  

 An example of a strategy and template(s) for undertaking read-across (Schultz et 

al., 2015)  

 Approaches to defined uncertainty associated with read-across and read-across 

arguments within comparative frameworks, allowing for the possible assignment of 

confidence to a prediction (Ball et al. 2014; Blackburn et al., 2014; Patlewicz et 

al., 2015a; Schultz et al., 2015). 

A broad review of the literature reveals an increasing number of publications per year in 

this area. A number of case studies on “structure-based” read-across have been provided 

and interest is now moving to areas of practical aspects of acceptability through the 

definition of uncertainty and confidence. However, relatively little is provided in the 

current literature on grouping and read-across on how NAM data may be used – hence, 

the interest in feedback and comments to direct this area in ECHA’s topical scientific 

workshop. 

As a response to the growing feedback, and especially the issues identified by the ECHA 

evaluation progress reports, ECHA published the RAAF in 2015 (ECHA, 2015). The RAAF 

presents the methodology applied by ECHA to assess the use of read-across for 
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regulatory submissions. The aim of the RAAF is to provide a transparent and structured 

approach to the scientific evaluation of read-across justifications made by registrants in 

their dossiers. However, it is not intended to replace official guidance. At this time, little is 

known about how the RAAF may assist in the application of NAM data. This will, in part, 

be presented at the topical scientific workshop. 

 

2.1.2. Case studies considered at the topical scientific workshop 

To stimulate scientific discussion, a number of case studies for read-across will be 

highlighted at the topical scientific workshop. These have, in part, been derived 

from the work in the SEURAT-1 Cluster of projects as well as other contributions from 

industry. The case studies were designed, to some extent at least, to address the issues 

of how and whether NAM data can support read-across and how the RAAF may assist in 

determining this. 

The case studies considered are fully documented. Participants are requested to appraise 

themselves with this documentation before the workshop. Briefly, the case studies 

considered cover the following topics: 

 Read-across of repeated dose toxicity data for the perfluorinated alkyl 

acids. This is an example of a category of direct acting toxicants, with the 

hypothesis that the mechanism of action is the same for all category members. 

The use of NAM data is illustrated with evidence from ToxCast. 

 Read-across of repeated dose data for unsaturated alcohols. This category 

is considered to consist of compounds that require metabolic activation, termed 

indirectly acting toxicants. NAM data are provided by SEURAT-1. 

 Read-across of repeated dose data for phenoxy herbicides. The consistency 

within this category has been addressed with NAM through the use of 

metabolomics data from BASF. 

The analysis of these case studies through the RAAF will be presented. 

 

2.1.3. The challenge to the participants 

Participants at the topical scientific workshop should consider the case studies through 

the documentation provided and by the presentations. The aim is to allow participants to 

determine, through instruments such as the RAAF, how read-across arguments can be 

improved with the use of NAM data. Other issues that may be addressed include how the 

difference in structure within the category will impact on toxicodynamics (which may be 

addressed through the NAM data) and toxicokinetics (for which less evidence is 

available).  

Amongst other topics, participants are encouraged to make recommendations on 

the basis of the case studies and their prior knowledge on how NAM could be 

used and improved to support read-across (and other) approaches for 

regulatory decisions and the role of the RAAF in assisting the use of NAM data. 

 

2.1.4. Summary 

Read-across has been used to support regulatory decision making globally for more than 

30 years. It has received considerable attention in REACH and has been seen in 

approximately one third of registration dossiers. The RAAF has been developed to provide 

greater awareness and understanding of the issues to be addressed to account for the 

uncertainties relevant to a read-across assessment.  

One method of decreasing uncertainty in read-across could be the application of NAM 

data with case studies being presented to illustrate various approaches. High-throughput 

screening (HTS) data (e.g. from ToxCast) provide confirmation of consistency of 

mechanism of action within a category; in vitro data may support mechanism and effects. 

These may be applied in a read-across scenario or as part of a larger strategy (see 

Section 2.4). The role of the RAAF to assist in the understanding of the use of 

NAM data will be investigated. 

Thus, NAMs provide the possibility to support the implementation of the regulatory 
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framework. Given the information provided in this section, and the case studies presented 

in particular, participants are asked to comment on a series of questions that will be 

designed to provide ECHA input on: 

 How can NAMs and other non-animal evidence support reasoning for read-across 

and the formation of chemical categories? 

 What are the barriers and limitations in use of NAM for data gap filling (read-

across) in hazard assessment? 

These questions will be addressed by the breakout sessions and in the panel discussion. 

 

2.2. Screening technologies – in silico and in vitro 

It is a clear principle of REACH that, to obtain the information necessary to assess the 

hazards and risks of the registered substance, potential registrants are obliged to use 

available data, in vitro test methods and/or non-testing property estimation methods, as 

well as data sharing to the fullest extent to avoid unnecessary testing on animals. [Note, 

this does not include in vitro methods that were recently accepted and recognised for 

assessment of skin/eye irritation/corrosion (cf. ECHA 2016b)]. This section describes 

methods – termed screening and priority setting technologies – in the context of REACH, 

CLP and the Biocidal Products Regulation. It provides some background to support Theme 

2 of the topical scientific workshop. 

For the context of this workshop, screening technologies are considered broadly to include: 

 In silico approaches – for instance, the current status of read-across is described in 

Section 2.1. 

 In vitro approaches – Section 2.3 describes some of the uses of in vitro approaches 

to regulatory decision making. 

 

2.2.1. In silico approaches 

In silico approaches encompass any read-across, category or (quantitative) 

structure-activity relationship ((Q)SAR) approach to regulatory decision making. 

Worth et al. (2014) have reviewed the state of the art of alternative methods, including in 

silico approaches to address regulatory submissions from REACH, CLP and the Biocidal 

Products Regulation. ECHA (2008) has provided guidance on the use of these approaches 

for regulatory decisions. 

ECHA has made the following recommendations regarding the role of various in silico 

approaches within REACH, which are also applicable to other legislation: 

 Results from a read-across approach should be adequate for the purposes of 

classification and labelling and/or risk assessment 

 To use (Q)SAR predictions instead of testing, they must meet the conditions set out 

in REACH Regulation Annex XI, Section 1.3. 

 Results from in silico and in vitro approaches can be used as part of a weight-of-

evidence approach or as elements leading to a test strategy. 

 

2.2.2. In vitro approaches 

For the context of this document, in vitro screening technologies encompass any non-

standard test described, at least partially, in Section 2.3.1. Thus, it is intended to include 

information from -omics, HTS and some in vitro assays, which are not used 

directly for the prediction of hazard. Worth et al. (2014) have also reviewed the state 

of the art of in vitro approaches to address regulatory submissions.  

 

Other excellent sources of information on in vitro methods exist e.g. Bal-Price and Jennings 

(2014). Briefly, NAMs are likely to include HTS and high-content screening (HCS) 

technologies e.g. ToxCast, Tox21 and SEURAT-1. These allow for the simultaneous testing 

of a large number of chemicals and provide a comprehensive analysis of cellular changes at 

the levels of the transcriptome, proteome or metabolome.  
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In general, HTS assays run in multi-well plates, in concentration response format yielding a 

quantitative read-out at each concentration and (when run using cells) have simultaneous 

cytotoxicity measures. HTS assays can probe many specific key events (KEs), such as a 

molecular initiating event (MIE), or an intermediate step associated with an (adverse 

outcome) pathway that can potentially lead to adverse health outcomes. 

ECHA (2010) state that results obtained from suitable in vitro methods may indicate 

the presence of a certain dangerous property – this may be relevant for 

screening. They may also be important in relation to understanding the mode of 

action of the substance, hence suggesting that NAM data may confirm the mechanistic 

hypothesis of a read-across.  

There are definitions of the term “suitable” which means sufficiently well-developed 

according to internationally-agreed test development criteria (e.g. the European Centre for 

the Validation of Alternative Methods (ECVAM) pre-validation criteria). The current 

validation criteria are designed for “classical” in vitro assays e.g. those developed as 

replacements for animal testing, rather than HTS or -omics type data. 

A number of recommendations for using in vitro data have been made by ECHA, including:  

 Data generated from (validated and pre-validated) in vitro test methods can be 

used under REACH as long as the information for the hazard endpoint is sufficient 

for the purpose of classification and labelling and/or risk assessment. 

 Advanced in vitro technologies may provide valuable information on the mode of 

action of the substances and can be part of a read-across and category justification 

as described in Section 2.1. 

 In vitro data produced using other methods (i.e. non-prevalidated methods) can be 

used only as supportive information (e.g. as part of a weight-of-evidence 

justification). 

 Methods should be adequately documented and limitations described and, where 

possible, addressed. 

 

2.2.3. Strengths and weaknesses of using non-standard data for 
regulatory decisions 

One of the purposes of the topical scientific wWorkshop is to identify strengths and 

weaknesses of the use of in silico and in vitro data for screening and priority setting (with 

an emphasis on REACH). Various presentations will address this. 

There are many obvious strengths and weaknesses of non-standard data for 

regulatory decisions: 

 Strengths: (potential) low cost, compliance with the “spirit” of REACH i.e. 

avoidance of testing, mechanistic basis, amenable to supporting AOP development 

and implementation etc. 

 Weaknesses: lack of toxicokinetic and/or exposure relevance, lack of direct 

understanding and relationship to apical endpoints, for non-validated assays 

uncertainty of their meaning and applicability etc. 

 

Definition of the weaknesses, in particular, can be helpful in defining uncertainties in 

predictions, and in providing recommendations. This is also related to the problems of 

inadequate or false predictions. In particular, should in silico and in vitro assays be 

optimised to minimise false positives or false negatives, or for overall accuracy? The 

different optimisation of assays may affect its implementation of screening and 

prioritisation. 

2.2.4. Summary 

REACH requires, where possible, the avoidance of animal testing for regulatory decision 

making. ECHA does not prescribe the specific use of “validated” alternatives, but that the 
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use of non-standard data must be justified. Scenarios where different types of in silico 

and/or in vitro data may be used are defined. A number of presentations will be made at 

the topical scientific workshop to demonstrate the current use of non-standard data, and 

so-called screening technologies in particular, to assist in the regulatory decision-making 

process. The intention here is to illustrate how NAM data can be applied, leading to a 

better understanding of the role of (big) data and strategies to implement them.  

Participants are requested to respond to these issues and provide input into how these 

technologies can be best applied for regulatory purposes, specifically: 

 How can NAMs and other non-animal evidence be used for screening and 

prioritisation?  

 What is the acceptability and application of NAMs in different regulatory schemes? 

 With regard to the establishment of relevance and reliability for the purpose of the 

screening and prioritisation, what type of quality assurance can/should be applied 

to data from NAMs? 

These questions will be addressed in the panel discussion and may be touched upon in 

the breakout sessions. 

 

2.3. Applying big data 

2.3.1. Context and examples of big data 

We live in an era of “big data” referring to data compilations so large and complex that 

they go beyond the traditional capabilities of data analysis tools. The big data concept has 

spread throughout society and commerce and has spawned its own industry and research 

community, as well as new informatics approaches and tools. The use of the term 

“toxicological big data” is becoming more widespread as we gain access to some of the 

resources described in this section. Sections 2.3 and 2.4 of this document are intended to 

provide some background to support Theme 3 of the topical scientific workshop. 

There are many potential advantages of analysing big data, albeit with the associated costs 

of their collection, storage and informatics requirements. Information can be derived from 

big data that would not be apparent from smaller data sets. In addition, information 

derived from larger data matrices is expected to be more significant, even if the data 

themselves may sometimes be of poor or variable quality. In the same way, the 

advantages of the use of big data for regulatory applications should outweigh the costs. 

With regard to the support of read-across predictions, or indeed read-across predictions 

from biological similarity, it is preferable not to limit what may be considered “big data”, 

and to include any usable data source. In this context, no quantification is implied about 

what is termed a “big data set”, or what it may include. The purpose within the 

workshop is to consider any usable biological or chemical compilations of “big 

data” that may not necessary have been considered previously, and provide an 

opinion on their utility.  

 

Being pragmatic, for the purposes of this workshop, big data may include (but are not 

limited to): 

 Data derived from various molecular biology techniques, also known as “-omics” 

data 

o e.g. TGGates, DrugMatrix, van Ravenzwaay et al. (2012). 

o Available for relatively few compounds, but many data per compound, 

potentially high quality, possibly useful when a specific mechanism is 

triggered, require proof-of-concept. 

 High-Throughput Screening of mechanistic relevance 

o e.g. Tox21, ToxCast etc. 

o More compounds, large numbers of assays, variable quality and care 

required in use. 

 In vitro and in chemico data sources including cell based, receptor binding, 
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reactivity assays etc. 

o e.g. ChEMBL, PubChem etc. 

o Enormous data resources, highly variable (and unassessed) in terms of 

quality and relevance. 

 In vivo data 

o e.g. eChemPortal, US EPA AcTOR, ECHA DB etc. 

o Relatively small, variable, but often high, quality assessed by e.g. Klimisch 

scores, details on effects as a function of dose and time. 

 Lastly, whilst not necessarily biological in nature, the thousands of physicochemical 

properties and structural descriptors that may be measured or calculated can be 

considered as big data 

o e.g. CDK, Dragon, ToxPrint etc. 

o Relatively large data sets, consistent, provided based on definitive 

molecular structures, require some structure-activity relationship in order to 

be rationalised, descriptor selection is necessary. 

 

2.3.2. How big data can, and have been, used for regulatory applications 

The possibilities for using big data for regulatory decision making, with regard to omics 

(ECETOC, 2008; 2010; 2013) and HTS data (Judson et al., 2008, 2010, 2012) have been 

considered for some time. Only more recently have specific case studies and illustrations 

been identified. The roles of big data to support regulatory decision include: 

 Being the argument for read-across i.e. a form of biological similarity or 

profiling. 

o e.g. Kleinstreuer et al. (2011; 2014) utilised Tox21 and ToxCast data to 

perform what was termed bioactivity-based read-across (BaBRA) to allow 

for similarity to be assessed;  

o Van Ravenzwaay et al. (2012) illustrated the concept using metabolomics 

data. 

o Grafström et al. (2015) developed the concept of the predictive 

toxicogenomics score (PTGS). 

 Providing supporting evidence to reduce the uncertainty associated with a read-

across argument by providing confirmatory evidence to a mechanistic hypothesis 

o e.g. the SEURAT-1 case study on unsaturated alcohols demonstrated 

reduction of uncertainty through application of ToxCast data. 

 Defining categories in a multivariate biological and chemical space. 

o e.g. Zhu et al. (2014) and Kim et al. (2016) demonstrated that including 

both ToxCast and structural information can enrich the read-across and 

similarity assessment. 

 Create the basis of strategy for e.g. an ITS. 

o e.g. Kleinstreuer et al. (2011) and Kroese et al. (2015) demonstrated that 

information from multiple assays can be used as a surrogate for complex 

whole animal tests. 

o e.g. Urbisch et al. (2015) conceptualised a strategy for prediction of skin 

sensitisation potential  

 Linkage from the AOP to predictive model 

o e.g. Edwards et al. (2016) demonstrated the support that can be provided 

to AOPs in terms of identifying pathways and providing experimental 

evidence. 

 

Most current applications of big data have focused on screening and prioritisation, but 

there is growing evidence of their use for further regulatory applications. 

2.3.3. Challenges for using big data for regulatory applications 

The use of big data for regulatory applications is in its infancy, there remain a number of 

challenges, such as: 

 The scoping of the role of big data for regulatory applications – what, when and 
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how will they be used. 

 Understanding, assessing and assigning data quality metrics – which types of 

data are usable in what context. 

 Usable and meaningful data mining and statistical approaches that provide 

value to the transparent use of alternatives. 

 The inherently inter-correlated nature of biological and physicochemical 

property descriptor data and the redundancy that may be present in such data. 

 Organising and visualising data practically e.g. informatics approaches that 

make the data amenable and attractive to toxicologists and risk assessors. 

 Education – for toxicologists and risk assessors of their meaning; for the creators 

of big data sets of the problem to be addressed; and for informaticians to create 

practical and usable tools to apply. 

 Practical illustrations and case studies to support and demonstrate the use of 

big data for regulatory applications. 

 

2.3.4. Summary 

The concept of big data in toxicology is becoming a reality providing mechanistic, 

response and chemical information and knowledge; such data have a huge 

potential to redefine the toxicological landscape.  

Participants are requested to consider the applications and priorities for 

development in this area, to address the challenges defined, specifically addressing the 

question: 

 How can NAM, non-animal evidence and standard in vivo data be combined with 

sufficient robustness to provide practical solutions to regulatory problems? 

This question will be addressed in the panel discussion.  

 

2.4. Challenges to incorporate new approach methodologies to 

support regulatory decisions 

There is a clear motivation for using data and information from NAMs to support 

regulatory decisions. The implementation of this concept requires consideration of current 

and aspirational strategies to integrate the outputs into a framework for regulatory 

decision making as well as identification of the key areas that could and should be 

addressed. This section outlines these issues. 

 

2.4.1. Existing strategies for using “non-standard” data in regulatory 
decisions 

The concept of using information other than standard toxicological tests to support 

regulatory decisions is not new, and indeed is a cornerstone of the REACH Regulation. The 

types of non-standard data that may be applied are described in Sections 2.2 and 2.3. To 

utilise these data to enable regulatory decisions, there has been much interest 

and research, leading to the concepts of the integrated testing strategy (ITS) and 

integrated approach(es) to testing and assessment (IATA), amongst others, to 

allow consideration of non-test and other data. The intention of such approaches is to 

combine “evidence” that individually may not be sufficient for to make a regulatory 

decision but combined may form a “weight-of-evidence”. 

A full and critical analysis of the strategies for combining evidence to make a regulatory 

decision is beyond the scope of this document; however, some of the key advances are 

summarised in Table 1. 
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Table 1. A selection of strategies and techniques to combine toxicological evidence to make and/or support regulatory decisions  

Strategy / Technology Description / Status / Comment Indicative Reference(s) 

ORISIS EU Project ITS ITS presented for series of REACH-related endpoints. Demonstrated 

that a sequential consideration of information is possible. Supported by 

a software tool. 

Vermeire et al. (2013) 

ECHA guidance on 

collecting, organising and 

using non-animal test data 

Provides background and framework, regulatory context and guidance 

on using alternatives, sources of information and creating a weight of 

evidence. 

ECHA (2010, 2016b) 

 

Mode of Action (MoA) 

Framework 

Provides a framework, roadmap and case examples explicitly addressing 

weight of evidence considerations in mode of action/species using 

conventional data sources and new approaches. 

Meek et al. (2014); SCENHIR 

(2012)  

Application of Adverse 

Outcome Pathways (AOPs) 

Studies have developed IATA and strategies to use (and identify gaps) 

in non-standard data for regulatory decisions based around the 

knowledge from AOPs. 

Burden et al. (2015); Edwards 

et al. (2016); OECD (2014c); 

Patlewicz et al. (2014b, 2015b) 

Integrated Approaches to 

Testing and Assessment 

(IATA) 

 

OECD has supported the developed of IATA, or formalised approaches 

to utilise the information contained within AOPs/MoA to inform develop 

of strategies to alternative testing. Case studies for IATA are being 

considered by the OECD. The OECD (2014c) has also provided guidance 

on how to utilise information from non-standard (in vitro) assays. 

OECD (2014b; 2014c) 

SEURAT-1 Conceptual 

Framework and ab initio case 

study 

The SEURAT-1 conceptual framework provides a rational integrated 

assessment and is being informed by and illustrated with reference to 

the so-called SEURAT-1 ab initio case study. 

Berggren (2015); Gocht et al. 

(2014)  

Weight of evidence (WoE) 

considerations 

EFSA’s PROMETHEUS project (Promoting methods for evidence use in 

scientific assessments) (2014–2016) aims to improve means of dealing 

with data and evidence (i.e. for collecting/extracting, 

validating/appraising, analysing and integrating data and evidence) and 

increasing their consistency. 

ECHA (2010a); EFSA (2015)  
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2.4.2. Data sharing: practicalities and platforms 

Data sharing and providing adequate informatics support to retrieve and utilise 

available data, including those from NAMs, is a key challenge to supporting their 

use for regulatory purposes. ECHA supports the legal sharing of their data when 

possible, whilst protecting the rights of industry. Specifically, ECHA is committed to 

expanding the capabilities of computational tools through access to carefully-selected parts 

of the non-confidential registration data, with full protection of the rights of the data 

owners. ECHA is currently analysing how to make the data more readily available to a 

wider audience (e.g. academia, companies, researchers, regulators) in a way that respects 

the ownership of companies (ECHA, 2016). This could support the implementation of NAM 

data for grouping and potentially for data gap filling.  

ECHA also supports the OECD QSAR Toolbox (OECD, 2016). It provides a means of 

searching databases – including non-standard data, profiling target molecules according to 

mechanistic and structural approaches, grouping and ultimately read-across. ECHA has 

provided similar sets of data to those provided to AMBIT to the OECD QSAR Toolbox 

(ECHA, 2016). In addition ECHA has provided an introduction to the use of the OECD QSAR 

Toolbox as well as case studies demonstrating its use for read-across and data gap filling 

(ECHA, 2014a, b, 2015a). Other information, guidance and case studies are freely 

available from OECD (2016). 

Numerous other tools and platforms are available to support grouping and read-across, as 

well as other predictive methodologies, further information is available from ECETOC 

(2012) and ECHA (2012, 2016c). For example, the AMBIT platform  can be searched in a 

variety of means, facilitating grouping and similarity searches. The overall aim is that 

AMBIT should improve the availability and usability of data to industry users (CEFIC, 

2016). 

2.4.3. Other identified challenges to the incorporation of new approach 
methodologies to support regulatory decisions 

In addition to data sharing and the provision of informatics, there are a number of other 

challenges to the incorporation of NAMs to support regulatory decisions. These are 

summarised below: 

 The role of new approach data to support regulatory decisions requires further 

consideration e.g. within IATA or ITS. 

 Gaining acceptance for regulatory purposes of NAM. This is encouraged by 

ECHA and the OECD, and provisions for the recording of such data are provided 

e.g. OECD (2014c). The advantages can be described in the context of the RAAF, 

which has the possibility to rationalise the increase in understanding and support 

of a read-across hypothesis and argument. 

 Acceptance relies, in part in an appreciation of when the WoE is sufficient to 

make a particular regulatory decision e.g. a different WoE may be acceptable 

for prioritisation as opposed to hazard assessment and/or classification and 

labelling. 

 Gaining acceptance also relies in part in the identification, characterisation of 

uncertainty, and hence confidence that may be associated with the read-

across prediction. At the heart of this issue is the consideration of when 

molecules can be considered to be similar, and whether NAM data can support 

this. 

 The quality, acceptability and relevance of NAM data are currently little 

understood with regard to their use for regulatory decision making. This has been 

addressed to a limited amount with regard to some of the IATA case studies 

presented e.g. OECD (2014b) but further work is required in this area. For 

instance, are data from omics studies of higher quality and impact than those for 

screening technologies and when and how can they be used respectively? 

 The better implementation of toxicokinetics is required for the use of NAM 
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data. Currently, NAMs may be considered to support hazard assessment but 

better illustration and assessment of bioavailability may be required to support 

particular exposure scenarios and an understanding of when the point-of-

departure has been exceeded, and for which endpoint. Voluntary programmes 

could help to realise this information, or it could be generated from new tests that 

will be performed in any event. 

  “Bang for the buck” – the added value of data from NAM is not currently 

appraised and hence cost-effectiveness is not known. In other words, when does 

the financial reason for utilising NAM become compelling as compared to in vivo 

testing and what other (non-financial) information should be considered e.g. 

animal welfare, relevance to human risk assessment? 

 

Given the information provided and challenges outlined in this section, participants are 

asked to provide ECHA input on: 

 How can NAMs data be used to address interspecies extrapolation and human 

relevance? 

This question will be addressed in the panel discussion. 

 

2.5. Expectations from the ECHA Topical Scientific Workshop on 

New Approach Methodologies in Regulatory Science 

The ECHA Topical Scientific Workshop on New Approach Methodologies in Regulatory 

Science brings together an influential group of stakeholders to help direct activities at a 

crucial period of time when new technologies can truly have an impact on the regulatory 

framework. In particular, ECHA would like attendees to help form recommendations and 

increase our understanding in the following key areas: 

 

Present day 

 A critical appraisal of the current state of the art of read-across and how 

read-across arguments could be improved using NAMs focusing on these 

advantages and limitations. 

 

Short-term 

 Recommendations for required areas of guidance, specifically for NAMs, 

that could be used to address or support read-across, for a particular regulatory 

need. 

 Proposals for NAMs to be prioritised, ideally methods that could be used 

immediately or with little further development to support regulatory approaches. 

 Recommendations for NAMs that show potential, but may require (rapid) 

development in terms of their scientific applicability or relevance to a regulatory 

issue. 

 

Medium- to long-term 

 Recommendations for the longer-term placement of NAMs to solve 

regulatory issues. These should be visionary and aspirational to establish new 

paradigms and information sources, directing the research and development 

communities to solve the current problems with current testing and alternative 

approaches to support risk assessment. This can include an appreciation of, but is 

not limited to e.g. combining toxicokinetics and -omics studies with classical in 

vivo tests, constructing alternative test batteries for increased coverage and 

relevance of alternative data to apical endpoints, 3D tissue modelling and used for 

screening tests, optimised in silico approaches etc. 
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