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About the OECD 

 

The Organisation for Economic Co-operation and Development (OECD) is an intergovernmental 

organisation in which representatives of 38 industrialised countries in North and South America, Europe 

and the Asia and Pacific region, as well as the European Commission, meet to co-ordinate and harmonise 

policies, discuss issues of mutual concern, and work together to respond to international problems. Most 

of the OECD’s work is carried out by more than 200 specialised committees and working groups composed 

of member country delegates. Observers from several countries with special status at the OECD, and from 

interested international organisations, attend many of the OECD’s workshops and other meetings. 

Committees and working groups are served by the OECD Secretariat, located in Paris, France, which is 

organised into directorates and divisions. 

The Environment, Health and Safety Division publishes free-of-charge documents in eleven different 

series: Testing and Assessment; Good Laboratory Practice and Compliance Monitoring; 

Pesticides; Biocides; Risk Management; Harmonisation of Regulatory Oversight in Biotechnology; 

Safety of Novel Foods and Feeds; Chemical Accidents; Pollutant Release and Transfer Registers; 

Emission Scenario Documents; and Safety of Manufactured Nanomaterials. More information about 

the Environment, Health and Safety Programme and EHS publications is available on the OECD’s World 

Wide Web site (www.oecd.org/chemicalsafety/). 

 

This publication was developed in the IOMC context. The contents do not necessarily reflect the views 

or stated policies of individual IOMC Participating Organizations. 

The Inter-Organisation Programme for the Sound Management of Chemicals (IOMC) was established 

in 1995 following recommendations made by the 1992 UN Conference on Environment and 

Development to strengthen co-operation and increase international co-ordination in the field of 

chemical safety. The Participating Organisations are FAO, ILO, UNDP, UNEP, UNIDO, UNITAR, 

WHO, World Bank and OECD. The purpose of the IOMC is to promote co-ordination of the policies 

and activities pursued by the Participating Organisations, jointly or separately, to achieve the sound 

management of chemicals in relation to human health and the environment. 



ENV/CBC/MONO(2023)14  5 

  
Unclassified 

 

 

This publication is available electronically, at no charge. 

 

 

For this and many other Environment, 

Health and Safety publications, consult the OECD’s 

World Wide Web site (www.oecd.org/chemicalsafety/) 

 

or contact: 

 

OECD Environment Directorate, 

Environment, Health and Safety Division 

2 rue André-Pascal 

 75775 Paris Cedex 16 

France 

Fax: (33-1) 44 30 61 80 

E-mail: ehscont@oecd.org  

 

 

 

 

 

 

 

 

© OECD 2023 Applications for permission to reproduce or translate all or part of this material should be 

made to: Head of Publications Service, RIGHTS@oecd.org, OECD, 2 rue André-Pascal, 75775 Paris 

Cedex 16, France 

 



6  ENV/CBC/MONO(2023)14 

  
Unclassified 

 

Contents 

Report of the WNT Workshop on “How to prepare the Test Guidelines Programme 
for emerging technologies?” 7 

Introduction 7 

Setting the scene 7 

Workshop preparation 8 

Workshop development 9 

Workshop discussions in breakout sessions and plenary, recommendations, and next steps 11 

Evaluating test method readiness 11 
Evolving the concept of Performance Standards 11 
Non-standalone methods in a dedicated section of Test Guidelines? 12 
Developing guidance for batteries of assays 12 
Incentivising validation 13 
Better reporting of validation study results 13 

Next steps 14 
Annexes 14 

Annex 1- List of participants 15 

Annex 2- Short description of the six issues identified for the workshop, and questions posed to 

the WNT 22 

Annex 3- Mutual Acceptance of Data 26 

Annex 4- Presentation of issues relevant to the workshop 30 

TEST METHOD READINESS 30 
EVOLVING THE CONCEPT OF PERFORMANCE STANDARDS 35 
DEVELOPING A DEDICATED SECTION OF THE TEST GUIDELINES COLLECTION FOR 

MECHANISTICALLY RELEVANT AND RELIABLE METHODS THAT ARE NOT STAND-

ALONE 45 
DEVELOPING GUIDANCE IN GD 34 ON VALIDATION FOR BATTERIES OF ASSAYS 48 
HOW TO INCENTIVISE PARTICIPATION IN VALIDATION STUDIES? 52 
BETTER REPORTING OF VALIDATION STUDY RESULTS 53 

 

 

  



ENV/CBC/MONO(2023)14  7 

  
Unclassified 

Introduction 

1. The Working Party of the National Coordinators of the Test Guidelines Programme (WNT) held a 

workshop in December 2022 on how to prepare the Programme for emerging science and technologies. 

A proposal for the workshop and preparatory steps had been presented and agreed in April 2022 at the 

annual meeting of the WNT. The workshop was attended by 56 participants from 22 delegations (see 

Annex 1) and chaired by Michael Oelgeschlaeger (Germany). 

2. The report summarises the rationale for organizing the event and the preparatory steps taken in 

the preceding months, the workshop development, the outcome of discussions in breakout group and 

plenary sessions, followed by the workshop conclusions and next steps. 

Setting the scene 

3. In April 2022, a concept note for a workshop on emerging science and technologies and 

opportunities for the OECD Test Guidelines Programme was discussed. Emerging science and 

technologies cover a vast array of new approach methodologies1 (NAMs), including but not limited to e.g., 

innovative ways to combine (data from) in vitro methods, biomarker endpoints involving gene expression, 

etc. Some of these methodologies may be amenable to standardisation. In parallel, regulatory frameworks 

are evolving to increase use of data coming from NAMs to fulfil regulatory requirements. Emerging science 

and technologies of common interest will offer opportunities to develop, standardise and harmonise novel 

methods and approaches into Test Guidelines (TG), especially for complex hazard endpoints.  

4. Over the past few years, the WNT has reviewed a number of projects to develop innovative 

methods, both for stand-alone application and to be used in combination in integrated approaches to 

testing and assessment (IATA) and/or defined approaches (DA). These project reviews revealed that the 

WNT faces new issues that may require new ways to conduct the validation, the technical review and the 

standardization procedures for TG development. In order for these new and emerging technologies to be 

amenable to TG development, the OECD TG Programme may need to adapt certain processes and 

guidance, where appropriate, to enable prioritising and adoption of the more promising methods, while 

 
1 New Approach Methods includes a variety of in chemico, in vitro, and in silico methods that have emerged as a 

consequence of the expansion in technology used to investigate molecular biology and data science, as well as in vivo 

approaches that can help bridge data gaps (Chemicals And Biotechnology Committee, November 2022 

[ENV/CBC(2023)12]). 

Report of the WNT Workshop on “How 

to prepare the Test Guidelines 

Programme for emerging technologies?” 



8  ENV/CBC/MONO(2023)14 

  
Unclassified 

maintaining standards to ensure robust and reproducible approaches to address regulatory needs and 

ensure Mutual Acceptance of Data (MAD). This workshop was an initial opportunity to reflect on current 

practices and identify areas where further work is needed. 

Workshop preparation 

5. A Steering Group of National Coordinators was established to help the OECD Secretariat develop 

preparatory material and consult the WNT as needed. The WNT agreed to organize a series of webinars 

on priority topics relevant to innovative methods in chemicals testing and assessment. The WNT was 

consulted to rank topics proposed by the steering group and 6 topics were selected for webinars between 

June and November 2022.  

No Title Date Speakers 

1 Extracting the essential principles of 
validation and good in vitro method 
practices for NAMs (i.e. NAMs intended to 
become Test Guidelines) 

29 June Valerie Zuang and Ingrid 
Langezaal (EC-JRC) 
Laura Rossi (ECHA) 
Anna Lowit (US EPA) 
Deborah Ratzlaff (Health 
Canada) 
Elijah Petersen (NIST) 

2 Ecotoxicology: new methods and 
approaches for cross species extrapolation 
tools 

6 July Henrik Holbech (SDU, Denmark) 
Dries Knapen (University of 
Antwerp, Belgium) 
Carlie Lalone (US EPA) 
Jessica Ewald (McGill University, 
Canada) 
John Colbourne (Birmingham 
University, UK) 

3 Scientific and test method readiness of 
emerging technologies: criteria, examples 
and experience 

31 August Miriam Jacobs (UK HSA) 
Marcel Leist (Uni.Contans) 
Elise Grignard (PEPPER, FR) 
Monique Perron (US EPA) 
Hajime Kojima (NIHS, Japan) 

4 4.1 Reproducibility issues (from technical 
perspective) in toxicological studies (in 
vitro) and how they affect emergence of 
new approach methods 

23 September Agnes Karmaus (Inotiv) 
Katie Paul Friedmann (US EPA) 
Sofia Batista-Leite (JRC) 

 
4.2 Probabilistic modelling (making better 
use of quantitative information from in 
vitro assays and taking into account 
uncertainty): example of applications and 
where they might fit in data interpretation 

29 September Weihsueh Chiu (Texas A&M) 
Thomas Hartung (John Hopkins 
University) 
Joe Reynolds (Unilever) 

5 Identifying reference chemicals and 
building curated datasets: what are the 
approaches, issues and learnings for the 
future 

24 October Laura Taylor (US EPA/ORD) 
Barbara Kubickova(UK HSA) 

6 Current practices and challenges 
encountered in other standard-setting 

15 November Sara Walton (BSI, UK) 
Claudius Griesinger (EC-JRC) 



ENV/CBC/MONO(2023)14  9 

  
Unclassified 

organisations  Monica Piergiovanni (EC-JRC) 
Rusty Thomas (USEPA/ORD) 

 

6. These webinars were intended for informational purposes, and do not represent the collective 

views of the WNT. The steering group helped identify presenters; WNT members and invited subject matter 

experts gave presentations. There was no time for discussions during the webinars, but participants could 

use the chat for questions to the presenters. The Secretariat developed summaries of key points after each 

webinar, as preparatory material for the workshop. Recordings of the webinars are available on the 

following URL: https://www.oecd.org/chemicalsafety/testing/webinars-on-emerging-science.htm ) 

7. A month before the actual workshop, the steering group developed an issues paper to guide 

discussions at the workshop. The six issues described in Annex 2 were articulated with a short description 

(problem formulation) and a few questions were developed for consideration by the WNT before the 

workshop. Preliminary feedback on the issues was collected from the WNT and the responses were shared 

on e-mail before the workshop with participants. 

Workshop development 

8. On the morning of the first day of the workshop, the Secretariat gave a few presentations to 

contextualise the workshop discussions within the OECD Chemicals and Biotechnology Committee on-

going conversation on the future of chemicals assessment. A summary of workshop preparations was 

made, including key points from the webinars. 

9. There was appreciation of the utility of webinars. Specific aspects were noted: in relation to the 

identification of reference chemicals for specific endpoints, the difficulty and labour-intensive task (as 

automation is hardly possible) that negative chemicals identification represent. Another remark was made 

in relation to the utility of probabilistic approaches in data interpretation and the need to have more 

illustrations presented to the WNT to facilitate understanding and uptake. The Secretariat noted that 

probabilistic approaches of relevance to the WNT would be those that can be integrated in the prediction 

model in a TG, other than that, they would rather be of relevance to the discussions of the Working Party 

on Hazard Assessment and the IATA Case Study project. 

10. The Secretariat gave a reminder presentation on the Mutual Acceptance of Data system, the 

reasoning, the scope, the meaning and implications (see Annex 3).  

11. Then, members of the steering group presented the issues for discussion during the workshop 

(see Annex 4). During the first afternoon, four breakout groups were organized to discuss each of the first 

four issues and propose conclusions, or recommendations for further work. The last two issues in the Table 

above were directly discussed in plenary on the second day. 

12. Issue 1: evaluating test method readiness (presented by Michael Oelgeschlaeger): from the 

webinars and preliminary feedback received, there appeared to be different understandings of the stage 

of readiness. A method can be i) ready for validation, or ii) ready for uptake into the Programme for Test 

Guideline development, or iii) ready for regulatory application. These different contexts determine the level 

of supporting information expected on a given test method. The first two cases i) and ii) are at the interface 

between method providers, and the optimization of the test method (e.g., researchers) and the Test 

Guidelines Programme, and efforts for clearer communication and minimum readiness criteria were 

recommended during the preliminary feedback. The dedicated webinar on this topic provided an excellent 

basis to build clearer communication. To the question of non-transferable/difficult-to-transfer methods, 

preliminary feedback was that such methods are generally not amenable to Test Guideline development 

because they will not be broadly available. 

https://www.oecd.org/chemicalsafety/testing/webinars-on-emerging-science.htm
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13. Issue 2: evolving the concept of performance standards (presented by Valerie Zuang/João 

Barroso): the term “standard” was defined as a level of quality to achieve, and something used as a 

measure in comparative evaluations. In the context of the Test Guidelines Programme, Performance 

Standards are defined by the essential test methods components, list of reference chemicals and target 

values for reliability and predictive capacity (ref. Guidance Document 34) and have been a means by which 

to compare similar methods with a previously successfully validated reference method. Experience shows 

that the concept and its application worked well for alternative methods that have been one-to-one 

replacement of an animal test result and/or between methods using the same technology and measuring 

the same endpoint. Recent experience with Key Events-based Test Guidelines and Defined Approaches 

Test Guidelines showed that while the technique applied (test system, response measured) vary, the 

biological process addressed may remain a common denominator (i.e., a key event or suite of key events). 

Regarding the standards to achieve a reliable method, the presentation reminded that guidance provided 

in the document Good In Vitro Method Practice (ref. GIVIMP) should be followed as it touches upon multiple 

aspects of in vitro techniques that are generally applicable for any method. Concerning the standard 

required to achieve recognition of a relevant method, several questions remain unaddressed yet: e.g., how 

should existing (animal and/or human) data be used to benchmark the standard against? Should there be 

minimum of reference values and if so, which ones (reliability, sensitivity, dynamic range) to achieve? How 

should biological/mechanistic relevance be considered in addition to existing reference data? 

14. Preliminary feedback received was very constructive and generally indicated that all these 

questions are worth exploring further when revisiting the concept of Performance Standards. The biological 

relevance and mechanistic anchoring were generally thought to be pivotal in determine the standard for 

the method relevance; having a mechanism-specific pool of reference chemicals (including potency ranges 

and negatives chemicals) was mentioned. Preliminary feedback was consistent on the need for 

reproducible and transferable methods and methods that generate quantitative information (e.g. 

concentration/dose-response curves). 

15. Issue 3: developing a dedicated section of the Test Guidelines collection for mechanistically 

relevant and reliable but non-standalone methods (presented by Tim Singer): as noted on multiple 

occasions, new methods will most likely need to be combined with other reliable sources of information in 

defined approaches or test strategies, to characterize a biological endpoint of regulatory interest. While 

such non-standalone methods may have well-established biological relevance, reliability and utility in the 

context of a battery or testing strategy, without a process to establish these characteristics formally, there 

is a risk that the confidence to accept such methods into defined approaches for example, may be 

insufficient, leading to low uptake. The consideration in this issue is whether the development of defined 

approaches, batteries of assays, IATAs would be impeded if the constituent methods have not been given 

the status of TG, even if technically validated as biologically relevant, reproducible and transferable? A 

second consideration was if the TG status would facilitate their integration into defined approaches and 

testing strategies, is there merit in creating a category of TGs for such non-standalone methods?  

16. Preliminary feedback received before the workshop was not unanimous about the merit for a 

separate category of TGs, nor where would such methods fit if not in a separate category. It was noted 

that KE-based methods for skin sensitization are already included in existing Test Guidelines as non-

standalone methods (TGs 442C, 442D, and 442E). In relation to the possibility of a lighter 

evaluation/review of non-standalone methods, preliminary feedback was not unanimous concerning the 

characteristics that are more important to establish than others; the exclusion of predictive capacity was 

left for discussion during the workshop breakout groups. 

17. Issue 4: developing guidance in GD 34 on the validation of batteries of assays (presented by 

Miriam Jacobs): currently available guidance is minimalistic and mentions that individual elements of a test 

battery should be validated without specifying how or to what extent. The presentation reminded that for 

test batteries under development (e.g., thyroid in vitro assays, developmental neurotoxicity, non-genotoxic 

carcinogenicity), a large number of assays are considered but may not all be necessary to apply all the 
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time; common understanding around specific scenarios will be needed to develop defined approaches, 

with the view to keep testing at an acceptable level. As part of key considerations for validating test 

batteries, the role of quantitative information on variability/uncertainty and probabilistic modelling within the 

battery will need further consideration and guidance. Similarly, traditional measures of accuracy  

(% specificity and % sensitivity) would need consideration in the context of methods that generate 

continuous data in the context of a battery. 

18. Preliminary feedback was received on the meaning of “validated” for individual elements of a 

battery, which for most would be a confirmation of the biological relevance, its reproducibility/robustness 

by using a set a chemicals representative of the domain of applicability, resulting in data that cannot be 

contested. From preliminary feedback received, there was support for mathematical/probabilistic modelling 

to better characterize uncertainties, and to address borderline calls by e.g., confirmatory testing. In relation 

to accuracy values (defined as accuracy in predicting results of the traditional animal test method), 

preliminary feedback generated mixed responses that definitely indicated more discussions are needed. 

Finally, in relation to the biological relevance, the use of key events on adverse outcome pathways and 

the characterization of normal/adaptive versus maladaptive response should help framing and interpreting 

the biological relevance of individual assays in the context of a battery. 

19. Following these presentations, the workshop participants were invited to split in breakout groups 

for one hour discussion on each of the four issues. The chair and rapporteur were fixed for the issue they 

were assigned to, in a way that each group built on what the previous group discussed on the same issue. 

Workshop discussions in breakout sessions and plenary, recommendations, and 

next steps 

Evaluating test method readiness 

20. Generally, groups agreed that the current procedures under the WNT (SPSF submission, review) 

to evaluate project proposals and readiness work well. However, efforts towards a better communication 

with the method developers’ community would be welcome. Agreeing and communicating on guiding 

principles for considering readiness would encourage proposals that better align with the Programme and 

would anticipate questions from method developers. Such guiding principles should not be too prescriptive 

and avoid details so as to remain broadly applicable over time and across projects. 

21. The information requirements in the SPSF should be made publicly available to let the methods 

developers familiarize with information to be provided and subsequently reviewed in a project proposal. 

Groups encouraged promotion of self-assessment by orienting the proponents to key aspects of GDs 34 

and 211 and encouraging them to evaluate themselves the gaps; the idea of a web-based tool for self-

assessment of method readiness was supported. A brochure directed towards the method developers’ 

community should be developed to explain the expectations, guiding principles, procedures and other 

important aspects of the TG Programme. 

Evolving the concept of Performance Standards 

22. Groups discussed the issue of evolving the performance standards. Such evolution could allow 

innovative methodologies, that are not necessarily similar, to come forward with supporting information to 

demonstrate compliance. There was general agreement that concrete examples are needed to illustrate 

the possible evolution of the concept.  

23. It was discussed that essential method components could be more generally defined to avoid 

narrowing down candidate methods; it would be useful to have orthogonal assays covered by the same 

performance standard (assays that can be used to confirm a result, based on same biology but different 
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methodology/technology). In some breakout group, it was suggested that the basis for defining the 

essential aspects could be independent from the technology while focusing on the biology, e.g. using the 

AOP concept to anchor new key event-based methodologies. Additional essential components could 

include markers of functional status (maturation, differentiation), stability of the test system.  

24. In relation to reference chemicals, some were of the opinion that more important than the number 

of chemicals would be the coverage of the chemical space (different physical-chemical properties, different 

applications/sectors) and the identification of negative chemicals. Reference data should be as 

comprehensive as possible (e.g. including human data when available, it is noted that, not surprisingly, 

this is most often for pharmaceutical chemicals for human health endpoints), and not solely rely on animal 

data. Also, at different steps of method development, validation, transfer, use, the importance of 

components of blind testing should be maintained (or introduced if not yet the case) and kept in the records 

to maintain trust in the application of the method. Furthermore, as a test method becomes used more, the 

generation of new chemical data could be used to supplement the original reference chemical set, thus 

offering some flexibility in the selection of reference chemicals while adhering to agreed selection criteria. 

25. It was discussed that target values of specificity and sensitivity would no longer be pertinent target 

values for methods that are not standalone replacements of an animal method, are mechanism-specific 

and contribute to a battery. Also, when methods generate continuous rather than categorical data, it will 

not make sense to determine their individual specificity/sensitivity. However, for all test methods, in vivo or 

in vitro, reproducibility over time, variability around cut-off values, statistical power of the test to detect the 

effect size of biological relevance, and the transferability of methodology are and will remain important 

measures to ensure that the method is robust, that results are reliable, and that the method is accurate 

and compliant with the target values set in the standard. It will be important to develop further guidance in 

this regard, and the discussions were very much reflecting that this is work in progress. 

Non-standalone methods in a dedicated section of Test Guidelines? 

26. For such methods that are not yet Test Guidelines, the biological plausibility and regulatory need 

envisioned must be clear even if the regulatory use is potentially distant. Many in the groups believed there 

are limited barriers for incorporating non-Test Guideline-based methods as information sources in a DA; 

at the same time mechanistic methods could still have their own TG even if there is no immediate regulatory 

requirement to satisfy.  

27. Some groups thought that being a TG is not a pre-requisite for being included in a DA. There was 

however limited support for a ‘lighter’ process for the validation of non-standalone methods. A separate 

section in the collection of TGs for non-standalone methods does not seem to be necessary either.  

Developing guidance for batteries of assays 

28. A question was raised on the level of validation expected for individual elements/information 

sources of a test battery. There was general agreement that elements of a battery need to be well 

characterized, while the development of the battery itself can take place in parallel. A proposal was made 

by some groups to call a technical validation when the biological relevance of a method has been 

demonstrated (e.g., AOP framework, human relevance), when the reproducibility of the method over time 

has been shown and the transferability to one or more naïve laboratory(ies) has been successfully 

implemented, and when proficiency testing and blind testing have successfully been performed. This 

concept would allow greater efficiency in the validation process and at the same time would require 

laboratories offering testing services on innovative methods to properly evaluate and train before routine 

implementation to maintain trust in the laboratory capacity and in the method performance. Some in the 

groups thought more time is needed for careful reflection on the concept of technical validation.  
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29. A question was raised on the level of support to revise Guidance Document (GD) 34 for batteries 

of assays; workshop participants responded positively; a project proposal to revise GD 34 has been 

submitted (as an SPSF mid-November 2022) and will be the occasion to anchor further discussions on the 

matter.  Beyond the issue of validation, there were discussions in the groups on regulators needs for clarity 

on the use of data from batteries of assays under various decision-making contexts, and how to deal with 

variability and uncertainty from individual methods when combined in a battery. The understanding and 

use of quantitative threshold data to trigger other key events-based assays in the battery, the 

understanding and use of statistical approaches to determine uncertainty/probability of an adverse 

outcome are notions that merit further reflection and guided discussions with appropriate subject matter 

statisticians, and should take into account that uncertainty from in vivo data hasn’t been extensively 

quantified for many hazard endpoints.  

30. In the near future, there should also be opportunities to work jointly with the Working Party on 

Hazard Assessment (WPHA) on IATA case studies where batteries of assays have been proposed or used 

for regulatory purposes/assessment and revisit the statistical approaches applied, and how uncertainty 

was addressed in relation to the regulatory decision at stake for that Member Country. This could be done 

prospectively or retrospectively if there is sufficient material. 

Incentivising validation 

31. There was general agreement that, regardless of validation processes and changes therein to gain 

efficiency, awareness-raising on financial support needed for the validation activities, e.g. focus on the 

conduct of the experimental validation work, not the earlier test method development work, is absolutely 

necessary to gain trust and regulatory uptake of innovative methods that are based on emerging science. 

The current funded research initiatives do not include funding the validation activities of emerging methods 

and approaches. There is a risk that regulatory uptake will be limited (i.e. cost of non-validation) if no 

resources are spent in demonstrating reproducibility, transferability and determining the coverage of the 

chemical space those new approaches can be applied for. 

32. There was support to develop a public statement from OECD (WNT, with support from the 

Chemicals and Biotechnology Committee) to call for increased funding for method reproducibility and 

transferability; the call was issued on 23 January 2023 (LINK). There was also support to organize a 

workshop around Q4 2023 with the community of testing facilities (CROs, industry), test developers, 

validation bodies and funding agencies to explore efficient ways to sustain validation of new approaches 

and methods for regulatory applications, and thereby increase the pace of standardisation. 

 

Better reporting of validation study results 

33. A short introductory presentation provided a recap of existing principles and sources of guidance 

for reporting (in vitro) study results: FAIR2 principles, RIVER3 Guidelines (under development), GIVIMP4. 

Some of the typical issues that a validation report should address were mentioned: 

 
2 FAIR: Findable, Accessible, Inter-operable, Re-usable (source:  https://www.go-fair.org/fair-principles/ 

https://www.nature.com/articles/sdata201618) 

3 RIVER: Reporting in vitro experiments responsibly (source: https://nc3rs.org.uk/our-portfolio/river-recommendations) 

4 GIVIMP: Good In Vitro Methods Practice (source: OECD (2018), No. 286 Series on Testing and Assessment, ENV 

Publications, OECD, Paris. https://www.oecd.org/chemicalsafety/guidance-document-on-good-in-vitro-method-

practices-givimp-9789264304796-en.htm ) 

https://www.oecd.org/chemicalsafety/testing/urgent-mobilisation-national-regional-resources-to-support-the-validation-of-new-methods-safety-testing-of-chemicals.pdf
https://www.oecd.org/chemicalsafety/guidance-document-on-good-in-vitro-method-practices-givimp-9789264304796-en.htm
https://www.oecd.org/chemicalsafety/guidance-document-on-good-in-vitro-method-practices-givimp-9789264304796-en.htm
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34. A project for improving the reporting of academic studies is also underway with the use of SciRap 
5 under the Working Party on Hazard assessment, led by the European Commission Joint Research 

Centre.  

35. An important source of information that could be improved is the validation report of test methods 

that are intended to become OECD Test Guidelines, and open access to those reports. Having sufficient 

details in the report helps determining the critical steps of the method implementation, understanding how 

issues arising have been resolved, in particular during the transfer phase.  

36. The question of transparency in complex methods (e.g. computerized systems, combination of 

omics data) was highlighted, with a specific interest in the demonstration of the relevance to human biology. 

More guidance, as appropriate, could be provided in GD 34 related to elements to address during validation 

and in the report. 

 

Next steps 

37. The workshop proposed that a group should be established to work with the Secretariat on follow-

up from the workshop recommendations. While suggestions for additional webinars were proposed by 

some members and will require scoping, others stressed the importance of depth dialogue. Webinars held 

in preparation for the workshop will be made publicly available, if individual speakers consent, with a 

disclaimer that content is for informational purposes and is not necessarily endorsed by the WNT. It was 

requested that in future, where webinars are intended to be made publicly available, that this be 

communicated to invited presenters at the outset. A meeting document on technical validation will be 

prepared for discussion for the next WNT. The WNT call for financial support for validation (in particular to 

demonstrate transferability) of new methods will be published in early 2023. There was also some interest 

in investigations on human biological variability for hazard endpoints of regulatory interest. 

Annexes 

1- List of participants 

2- Issues identified for workshop discussions 

3- Presentations of issues  

 
5 SciRAP (Science in Risk Assessment and Policy) http://www.scirap.org/  

http://www.scirap.org/
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Annex 2- Short description of the six issues identified for the workshop, and 

questions posed to the WNT 

Issue 1: Test method readiness. There are a variety of different test readiness evaluation criteria being 

employed by various groups examining emerging technologies. As a result, the WNT may be presented 

with methods deemed ready for test guideline development by potentially widely divergent criteria.  

Based on experience gained to date, there may be merit in considering whether there are common 

criteria that could be applied to promote a consistent approach, or alternatively, whether consistency is 

even needed at all. 

Questions for issue 1: 

 

1. Is the issue of test method readiness clear for you? Do you understand 

its importance? 

2. Would it be useful to have an OECD agreed set of criteria for 

(self)evaluating method readiness before entering a validation programme? 

3. Should the readiness criteria be specific to the proposed context of 

use? Which criteria already exist that can be used/adapted? (e.g. Bal-Price et 

al. DNT IVB; ECVAM credibility factors, etc. Jacobs et al 2020) 

Issue 2: Evolving the concept of Performance Standards. Performance Standards were first described 

in GD 34 with the following intention: “The purpose of performance standards is to communicate the 

basis by which new test methods, both proprietary and non-proprietary can be determined to have 

sufficient accuracy and reliability for specific testing purposes. These performance standards, based on 

validated and accepted test methods, can be used to evaluate the accuracy and reliability of other 

analogous test methods (colloquially referred to as “me-too” tests) that are based on similar scientific 

principles and measure or predict the same biological or toxic effect.” The three elements of 

Performance Standards described in GD 34 were 1) essential test method components, 2) minimum list 

of reference chemicals, 3) accuracy and reliability values.  

With emerging technologies, methods coming forward for a specific toxicological hazard endpoint may 

present different unique characteristics (different procedures, different test system characteristics, 

different readouts), while offering very similar functionalities (e.g. same mechanistic relevance, same 

physiological processes/responses) and similar accuracy and sensitivity. The challenge is to define a 

priori a Performance Standard that can be used as a benchmark for various methods/approaches that 

provide equivalent information based on the intended purpose. 

Questions for issue 2: 

 

1. For new endpoints, is the concept of Performance Standard worth 

exploring further to enable different test systems/technologies to demonstrate 

equivalence, and be evaluated for their validity as an OECD Test Guideline 

method/approach? 

2. What is essential for first starting to define a standard? And what could 

be optional, or developed as the project progresses? : a minimum list of 

reference chemicals? a first method/technology? A key / molecular initiating 

event (MIE)/physiological process on an (network of) AOP(s)? A definition of 

method purpose and how biological relevance could be demonstrated? 

Anything else? 

Issue 3: Developing a dedicated section of the Test Guidelines collection for mechanistically relevant 

and reliable methods that are not stand-alone. We observe that in vitro methods coming forward will not 

often offer a solution to a regulatory need/question on their own. However, such methods can be 
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evaluated and acknowledged for their biological/mechanistic relevance, their reliability and generally 

their utility in the context of a battery/testing strategy. They are supported by mechanistic/AOP 

knowledge and/or a Detailed Review/Scoping Paper in a specific area of regulatory toxicology. 

If such methods cannot be evaluated and given a status among the user community that qualify them 

for the characteristics mentioned above, it can be difficult to progress to the stage where they are given 

a role in a testing strategy or a defined approach but have been nonetheless demonstrated to be 

biologically relevant, reproducible and transferable and could be used as an information source in a 

WoE approach, an IATA or a future defined approach 

A possibility could be to create an intermediate category of Test Guidelines (e) that can constitute 

elements of a whole battery of assays, and recognised as such in the dedicated section. In this way, 

sections 200 and 400 would remain in principle for Test Guidelines that provide a harmonized and 

accepted methods/approach for a defined regulatory question/need (e.g. as a Defined Approach). 

Questions for issue 3: 1. Do we need such an intermediate repository for methods that are 

recognised as mechanistically relevant and reliable but not stand-alone, with a 

view to integrate them in a DA or an IATA? 

2. Where do such methods belong? Is it important to give them the status 

of a standardised method, e.g. in a dedicated section  of OECD TGs?  

3. If the intention is for such methods to be used in batteries of assays, do 

they need to be evaluated independently, or would this add an unnecessary 

step to the process (see Issue 4 below)? Alternatively should we envision a 

“lighter” independent review process? (e.g. with a narrow focus?)  

Issue 4: Developing guidance in GD 34 on validation for batteries of assays:  there is preliminary 

guidance in GD 34 that says that all elements of a battery should be individually validated and the 

document then says comprehensive guidance has not been developed. The future is much about 

combinations of methods/approaches and further guidance is necessary on how we go about validation 

of these, and what do we mean exactly with the validation of individual elements. 

There will be multiple methods/approaches that can form different combinations for the same 

toxicological hazard endpoint. For the principle of Mutual Acceptance of Data to remain impactful in 

reducing duplicative testing (for obvious economic reasons), there is great interest in reaching 

agreements on testing strategies/batteries with explicit data interpretation procedures.   

Taking the examples of in vitro thyroid disruption methods and the DNT in vitro battery, each of them 

comprises approximately 17-18 assays that each have a substantial cost. Overall, not all assays will 

need to be implemented all the time for chemicals tested for those toxicological hazard endpoints; there 

will be a prioritisation screening approaches and specific decision trees developed. Building a common 

understanding of specific situations/scenarios and subsequently building defined approaches will be 

important milestones to maintain the costs of testing bearable (case studies might be helpful to 

contextualise the situations). 

Questions for issue 4: 1. For individual elements composing a strategy or a battery, what does it 

mean to be “validated”? For these individual elements/information source, what 

aspects of validation are important for the regulator? 

2. In webinars 4.1 and 4.2, we’ve heard about making better use of 

quantitative information on variability to give an appropriate sense of uncertainty 

in the outcome. How is uncertainty dealt with at the level of a battery? What can 

be done to reduce uncertainty within a battery (e.g. computational approaches 
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such as probabilistic modeling? Confirmatory/orthogonal assays?)? Can 

practical guidance be developed for developers of test batteries? 

3. Should accuracy values (% sensitivity/% specificity) apply to individual 

elements composing a battey/strategy?  

a. Should reference data be from the relevant species preferably 

(i.e. human for test systems relevant to human health)?   Case specific 

?  

4. What should accuracy measures mean in the context of continuous 

data for systemic hazard endpoints? (specificity and sensitivity can be 

determined when positive/negative outcomes are measured. For systemic 

toxicity ECx or NOAEC/NOAEL are measured).  Some case study examples 

would be useful here. 

5. How can biological relevance be considered when validating batteries 

of assays, e.g. by linking each assay with a biological process or key event?  

Issue 5: Recruiting labs for validation studies (in the absence of financial incentive): OECD could 

conduct an analysis (via a contractor) of the ecosystem of laboratories, especially contract research 

organisations, test developers, validation bodies, public-private partnerships, other laboratories doing 

research and stakeholders, would help better understand who has an interest in taking part in validation 

studies. Various validation models exist, which are not mutually exclusive. To make validation more 

attractive, participation in validation studies may need to be rewarded better (academic recognition? 

facilitation of publication in scientific journals? certification of proficiency in implementing a new 

method?). Experience from the EU-NETVAL activities could be very valuable. 

Furthermore, for emerging technologies, the skills and equipment in the labs are becoming more and 

more specific: not all labs can implement all new methods, some labs are specialised, and it is better to 

ask a specialised/competent lab to implement a test to be sure that resources will not be wasted. 

Questions for issue 5:  1. Would a dedicated workshop with keyplayers (test developers, 

validation centres, contract research organisations, academic labs, funding 

agencies, etc…) be useful to better understand the interests, motivations and 

how validation studies can be better organised and financially supported in 

future? 

a. If such workshop was organised, what preparatory work should 

be done ahead? Would a scoping study identifying key players be 

helpful?  

2. As an immediate action following the December workshop, would the 

WNT want to make a public statement calling for better funding of validation 

studies? Do you have suggestions for text? 

Issue 6: Better reporting of study results: we heard on several occasions the need for a more systematic 

reporting of critical study parameters, quantitative information, different cut-off values where possible 

(rather than reductionistic response such as POS or NEG), confidence intervals and other quantitative 

measures of variability within test, publication of SOPs in databases (e.g. TSAR, and other open 

platforms). There are also several initiatives for the better reporting of academic studies (in vitro or other 

studies) . Such information could then be useful not only to evaluate the chemical, but also to use the 

data to build databases, build models, reference chemicals, etc. Moving forward in the field of new 
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approach methodologies for systemic toxicities, there is an opportunity to make better use of these 

methodologies and collect more data. 

Questions for issue 6:  1. Do you support  that the collection of additional data as described 

above, generated during prospective validation studies is important is important 

for prospective new approaches and methods? 

2. Are there common elements to all in vitro methods that should be 

systematically required in the study report, in line with GIVIMP? 

3. Are there other important features that come to mind? 
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Annex 3- Mutual Acceptance of Data 

 

 

 

 

 

 

 

  T A  ACCEPTA CE OF DATA 
A D THE P ACTICE AS 
 EGA DS OECD TEST 
G IDE I ES

OECD Secretariat
W T workshop, 1 2 December 2 22

                                                          
                                                           
                                                                    

                                    

                                    

                                                         
                                                          
        
                                                                      
                                                                

Why was the  AD system created?



ENV/CBC/MONO(2023)14  27 

  
Unclassified 

 

 

 

 

 

 

 

 

 

                                                  
                                       

                                                

                                                    

                                                                       
                                                               

                                                               

        

What documents are covered by  AD?

                                                               
                                                         
                                                                  
                                                                    
                                              

       

                                              

                                                         

                                                

                                                        

What does the OECD Council Act on  AD (1  1) 

says?
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 egulatory needs: what is the practice?

                                                       
                                        

                                                             

                                                            

                                              

                                                              
                                                           

 AD and data requirements
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Data interpretation: what is the practice?
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Annex 4- Presentation of issues relevant to the workshop 

 

TEST METHOD READINESS 

 

 

  

 
 
 
 
 
 
  
 
 
 
 
 
 
  
 
 
 
  
 
 
 
 

 
 
 
  
  
 
  
 
 
 
 
 
 
 
 
 

                     

Test method readiness

 eady for:

  alidation

  ptake into the TGP WP

  egulatory Application

Purpose :

 inform researchers   test developers about the expected expectation level of development of a method 

prior to validation

 Criteria should not be too heavy or too difficult to address, but should allow to clarify the state of 

development and robustness of the proposed test and to identify what needs to be done before 

validation 

D    ichael Oel eschl  e ,           ,      o  shop  ho  to p epa e fo  e e  in  technolo ies  pa e  
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Existing readiness criteria: OECD Pro ects:

  ew Scoping Document on in vitro and ex vivo Assays 

for the Identification of  odulators of Thyroid Hormone 

Signalling (E       O O(2 14)23)

D    ichael Oel eschl  e ,           ,      o  shop  ho  to p epa e fo  e e  in  technolo ies  pa e  

 Chemical carcinogen safety testing: OECD expert group 

international consensus on the development of an 

integrated approach for the testing and assessment of 

chemical non genotoxic carcinogens (Archives of 

Toxicology (2 2 )  4:2    2 23)

in silico methods ?

Existing readiness criteria:   ecommendation on Test  eadiness Criteria for  ew 

Approach  ethods in Toxicology: Exemplified for Developmental  eurotoxicity  

A TE  3 (3), 3   3 2. doi:1 .14  3 altex.1 12  1

D    ichael Oel eschl  e ,           ,      o  shop  ho  to p epa e fo  e e  in  technolo ies  pa e  
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Existing readiness criteria: PEPPE  selection of  ethods for  alidation

D    ichael Oel eschl  e ,           ,      o  shop  ho  to p epa e fo  e e  in  technolo ies  pa e  

Self Assessment  uestionnaire (SA )

 based on OECD GD , E    EC A  Test pre submission form

 seven sections that contain important criteria to assess readiness

 Test method description (test system, the exposure scheme, technical requirements)

 Operational readiness and data management

  eproducibility and transferability

 Historical data 

 Standard Operating Procedures (SOPs)

  egulatory relevance of the method

 Time and resources availability

Existing readiness criteria:  A framework for establishing scientific confidence in 

new approach methodologies  
                       olu e   , pages 2    2    (2 22)

D    ichael Oel eschl  e ,           ,      o  shop  ho  to p epa e fo  e e  in  technolo ies  pa e  

Human biological relevance

  A  reflects human biology (AOP,  E)

 Concordance with human responses

Technical characteri ation

  eproducibility

 Transferability (if applicable)

 Applicability domain

  imits of detection and quantification

 Accuracy 

(not necessarily in comparison with animal data)
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Existing readiness criteria: Ha ime  o ima ( aC A , C S ,  IHS,  apan)

D    ichael Oel eschl  e ,           ,      o  shop  ho  to p epa e fo  e e  in  technolo ies  pa e  

Checkpoints prior to a validation study

 Ob ective and purpose of test method

  eed and benefits in comparison to those of the existing test methods 

 Comparison of the test method with the essential test method components in the Performance Standards

  iological and mechanistic relevance

 Test method protocol

 Appropriateness of the validation study management and conduct

 ission during validation study

Training of naive laboratories and transferability 

 se of quality assurance system(s) during data generation 

Within and between  laboratory reproducibility

Predictive capacity

Applicability domain and limitations 

Completeness of data and documentation 

Important role of Experts     T to discuss:

 Ob ective 

  enefit

  iological   mechanistic relevance 

 Study plan, including acceptance criteria

 Chemical selection

 esponses to uestions

pa e  

Is the issue of test method readiness clear for you? Do you understand its importance?

 general acknowledgement of the importance

 In general :  eed to distinguish between Test Guidelines and Guidance documents .

Would it be useful to have an OECD a  eed set of c ite ia fo  self e aluatin  ethod  eadiness befo e ente in a

 alidation p o  a  e? Would fulfilling these criteria be a condition for pro ect proposals to be submitted to the TGP?

 could be part of the SPSF and the evaluation process.  ight help to reduced confusion which test methods are

acceptable in the work plan and help to communicate the needs of the W T to developers

 there might be a need for case specific approaches and concepts  difficult to define definitive criteria for all test

types. One might develop a set of general criteria that could fit all, and one set of criteria that is specific for the type

of test proposed . The criteria should also include open accessibility and transparency as guiding principles

 criteria should not be too strict, allow methods to improve

 development a comprehensive online template, that would be filled in in a stepwise approach

Who should independently evaluate the readiness level? (e.g. The W T? The submitting country s  C? A dedicated

expert group?) The organisation entity that will coordinate the validation study? And at what stage time point (e.g. prior

SPSF submission or upon SPSF submission prior to W T decision?)

 Self score in cooperation with  C (in preparation of SPSF)

 Expert group (prior to submission of the SPSF): existing or dedicated permanent Expert group

 online interactive tool scheme

D    ichael Oel eschl  e ,           ,      o  shop  ho  to p epa e fo  e e  in  technolo ies  
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 esponses to uestions

pa e  

Would it be useful to have an OECD agreed set of  eadiness c ite ia fo  e ulato y application to apply to methods

that are not easily transferable (e.g. emerging costly technologies) but nevertheless amenable to in house

validation independent review and P TG development? If yes, please consider addressing sub questions a d above

for the case of question 3.

  es: comparable criteria should apply

Case by case decision

confidence, context of use, and fit for purpose required

  o: TGs should always be transferable to ensure broad applicability and to allow verification of data

Should the readiness criteria be specific to the proposed context of use? Which criteria already exist that can be

used adapted? (e.g.  al Price et al. D T I   EC A credibility factors, etc.  acobs et al 2 2 )

 At least some criteria should be generally applicable to all types of methods

 Published criteria amended to be more generally applicable

 Some flexibility might be possible and case dependent, context of use and how the assay and it s validation

approach supports that context of use should be considered

D    ichael Oel eschl  e ,           ,      o  shop  ho  to p epa e fo  e e  in  technolo ies  
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EVOLVING THE CONCEPT OF PERFORMANCE STANDARDS 

 

 

 

 

 

 

OECD W T Workshop

1 2 December 2 22              

                     

                   

E ol in  the concept of  e fo  ance Standa ds

Common definition
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OECD Guidance Document 34
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Skin irritation methods using  hE

Evolution
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 atching  ethods with  ey Events  ey Characteristics etc.

12 ways to assess skin sensitisation
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Integrated Approaches to Testing and Assessment

                  

                

                  

                    

                    

                  

                   

                    

Evolution of Performance Standards
To cover classes of methods that 

are different from a technical point 

of view?

 ey event based test guidelines 

grouping test methods which are 

less similar from a technical point 

of view but which all predicts the 

same key event.

Include the standards in the core 

TG (and less related to the test 

method in appendix).
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Standards to ensure  eliability

Standards to ensure  ele ance
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Preliminary W T replies on issue 2

                                                                              

                                                                                

                                             

 ES worth exploring

Preliminary W T replies on issue 2 (1  )
                                                                                                                                
                                                                                                                                  
                                                                                                                         

 iolo ical  ele ance pu pose

 Clear mechanism ( E,  IE) 

 AOP helpful but not mandatory, other well established concepts of mechanistic relevance exist (e.g. 

cancer hallmarks key characteristics, key neurodevelopmental processes etc..)

 The physiological process in combination with a clear definition of method purpose  intended use 

  ikely the purpose, biological relevance and some mechanistic anchor would be needed up front, and 

the rest (from the list in the question) could be developed as the pro ect progresses

  eed to demonstrate functionality with specific, well characteri ed reference compounds (test 

component  purpose dependent) that could be selected from an AOP.

 Actually a definition of method purpose and how biological relevance can be proved is something that 

should be defined before implementing performance standards

 A key molecular initiating event ( IE) physiological process on an (network of) AOP(s) could be 

developed as the pro ect progresses 

  IE AOP  the DIP 2 out of 3 for SS is not using this concept, for skin irritation no AOP is used, so 

apparently this is not necessary.
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Preliminary W T replies on issue 2 (2  )
 iolo ical  ele ance  u pose

 This still needs to be explored and discussed but having common mechanisms covered would be 

helpful. If an AOP exists, common  Es or  IE. 

 A definition of method purpose and how biological relevance can be demonstrated is the starting point.

 Starting point to define a standard is to describe the method purpose and biological relevance and then 

identify a similar method or technology to compare against.

 One should also consider, if the level of standards is use  dependent.

 Purpose of the method is key.

 Definition of a purpose of the method is key 

 A mechanistic event, which is of biological relevance (ideally described in an AOP) in combination with a 

definition of method purpose seems to be essential in order to define a performance standard with a 

minimum list of reference chemicals.

 Additionally, the PS should acknowledge that different technologies and methods can inform on the 

same biological endpoint or pathway. The PS should also reflect a more flexible approach for me  too 

methods while requiring a context of use being considered upfront.

Preliminary W T replies on issue 2 (3  )

 efe ence Che icals

  o long list of reference chemicals

  eference list can be defined when pro ect progresses

 General reference chemicals not suitable (there might not be a sufficient number of relevant chemicals 

with reliable in vivo data and test methods might be trained for the reference substances raising 

questions to which extent the method is applicable for other chemicals)

  inimum list of reference chemicals:  es  mandatory. However  such list would be different for 

different AOs.

 For first starting to define a standard, a minimum list of reference chemicals for each adverse outcome 

is considered necessary.

 A minimum list of reference chemicals is an essential requirement

  inimum set of reference chemicals is essential

 One idea that has been discussed: instead of a strict reference list for all approaches, a slightly larger 

set of ideal chemicals could be provided, and a method could demonstrate accuracy with a selection of 

types of these reference chemicals, as long as certain specific criteria are fulfilled related to mechanism, 

potency, physico chemical properties, or similar as relevant. This flexible reference list could help to 

make validation easier and less costly, and address practical limitations like chemical availability.

 As the pro ect progresses, when possible, a minimum list of reference chemicals and a key   molecular 

initiating event ( IE) physiological process on an (network of) AOP(s) should also be defined, although 

recogni ing that sometimes reference chemicals can not be easily identified for new methods .
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Preliminary W T replies on issue 2 (4  )
 ep oducibility t ansfe ability pe fo  ance

  eproducibility and transferability is key. Therefore requirements for reproducibility and 

transferability are needed. 

 Where the technologies are different, the reproducibility as well as the chemical applicability domain 

of the method may be different. Therefore, requirements for reproducibility transferability are 

needed, and performance for the chemical applicability domain.

 The PS should also include the ability to perform a quantitative assessment (dose  response). 

Certain thresholds are needed to be overcome to advance to the next  E. 

 Additionally, the level of uncertainty and lack of reproducibility that is accepted in the current 

traditional animal test methods should inform the performance standards for newer          or    

      models.

  oreover it should be transparent how the method perform within the chemical applicability domain .

  ew ways for defining accuracy should be explored, e.g. does the method accurately reflect the 

current biological understanding of the new endpoint ?

Preliminary W T replies on issue 2 (   )

 ethods fi st 

 The choice of a first method technology could result into an inappropriate comparison of 

performance, especially it should turn out that different methods allow to characteri e the same  E 

but by means of different endpoints. 

 First method technology  as long as it focusses on reproducibility transferability

 Starting point to define a standard is to describe the method purpose and biological relevance and 

then identify a similar method or technology to compare against.
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Thank you

  Eu opean  nion     

 nless otherwise noted the reuse of  this presentation is authorisedunder the CC    4.  license. For any  use or reproduction of  elements that are

not owned by  the E , permission may  need to be sought directly  f rom the respectiv e right holders .

Slide xx: element concerned, source: e.g. Fotolia.com  Slide xx: element concerned, source: e.g. iStock.com
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DEVELOPING A DEDICATED SECTION OF THE TEST GUIDELINES COLLECTION FOR 

MECHANISTICALLY RELEVANT AND RELIABLE METHODS THAT ARE NOT STAND-

ALONE 
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DEVELOPING GUIDANCE IN GD 34 ON VALIDATION FOR BATTERIES OF ASSAYS 
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HOW TO INCENTIVISE PARTICIPATION IN VALIDATION STUDIES? 

 

 

 

 

 

 

 

                   
                                                                  

                   
                                                                                 

                                                  

                       
                                                                                              

                                                                 

                                                                    

                                                                           
                                                                          

                                                                                      
                                                                         

                                                                                      
            

Issue paper proposed a dedicated workshop with 

stakeholders

                                                                 
                                                                       

                                                                          
                                                                          
                                    

                                                                      
                                                                        
                                         

                                                                      
                                                                       

                                                               
                 

Opportunity for an immediate action to call attention
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BETTER REPORTING OF VALIDATION STUDY RESULTS 

 

 

 

 

 

 

 

                   
                                                              
                                                                     
              

                                                                     
                  

                                        

                                      

                                          

                                                       

                                                   

                                       

Issue paper asked whether elements from validation 

studies need more systematic reporting

                         
                                                          
                                                                 
           

                                                            
              

                                                                   

                                               
                                                                     

                                                                         
                                                                     
                                      

                               

What needs more systematic reporting?
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