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BACKGROUND



Adverse Outcome Pathways (AOPs)

Using Mechanistic Information in

Forming Chemical Categories 

Adverse outcome pathways: a 

conceptual framework to 

support ecotoxicology 

research and risk assessment. 

Ankley et al. 2010 (March 2010)

OECD Workshop (Dec 2010)

AOPs



Adverse Outcome Pathway Framework

• AOPs were always envisioned as organising frameworks for:

– building predictive methods  (including test guidelines) 

– building integrated testing strategies

– guiding next steps for chemical safety testing

– identifying gaps in information 



Role concerning AOPs*:

o develop AOP framework 

o coordinate development and review

o build an AOP knowledge base

o support regulatory programmes

o promote international uptake 

OECD AOP Development Programme 

EAGMST meeting OECD, Paris.

Extended Advisory Group on Molecular Screening 

and Toxicogenomics (EAGMST)

*since taking responsibility  in 2012
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AOP-KBe.AOP.Portal
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V1 V2

AOP-KB 2.0

EAGMST / 

Stakeholders 

Consultations 

and 

Development

2017
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2019+
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Requirements

Data

AOP-KB 1.0 -> AOP-KB 2.0



https://aopkb.oecd.org/

Third Party Tools

https://aopwiki.org/

• Entry level module for evaluating an AOP’s 
scientific evidence

• Supports OECD review of AOPs
• Default go-to module for all qualitative AOPs• Main entry point for the AOP-KB

• Search engine for all AOPs
• Houses the status of all AOPs and 

links to the official copies 
• Allows browsing of review reports

AOP Knowledge Base

http://apps.cytoscape.org/apps/aopxplorer

Intermediate Effects

Database (IEDB)

On the Web from Summer 2020! 

https://www.effectopedia.org/

• Captures quantitative information and models
• Provides standard visual representation of 

AOPs and associated test methods
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Intermediate Effects

Database (IEDB)
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Tools
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Tools
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Official Author Tool

Future Official Tools
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AOP Data
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Knowledge Base 2.0

READ

WRITE

READ

READ

READ
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READ

READ

READ

READ
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Versions

end 2022

2.5 2.6 3.0

current 2023-2024

• Assign role of a KE (MIE, KE, 

AO) automatically in the AOP 

table

• Filter and sort tables

• Incorporation of third party tools

• Handbook publication 

(versioning etc.)

• Strategy Fields and Modulating 

Factors

• Stressors

• Getting ready for upcoming 

changes

• Stressors

• Improved License model

• Data Model changes

• Systematic Approaches features
• More machine-readable 

information

• Provenance!

• Test methods
• “How it is measured or 

detected” – revisited and 

improved

• Ontologies!



• Effectopedia and eAOP Portal will be gradually retired 
from the AOP-KB ecosystem

– There won’t be any official tool capturing quantitative 
information and models

• New AOP-Wiki data model is envisioned to allow

– Method description 

– Experimental data storage

What to expect in the near future



Promotes the 
interlinkage of tools 
to support regulatory 
decisions on 
chemicals
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Encourages use of 
OHTs to increase the 
ability to share data.

Data sharing in an Electronic Ecosystem:
OECD Global Chemical Knowledge Base



CONSIDERATIONS FOR REGULATORY 
UPTAKE 



qAOP elements

Qualitative AOP

Input data 

Modelling methodology
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Considerations

AOP 

• Level of detail (which stage or 
development/putative vs 
qualitative AOPs)

• Level of reviewing

• Level of confidence

• One linear AOP vs interacting 
AOPs (networks) leading to an AO 

Input Data 

• Amount and quality of data supporting of 
KERs/response-response relationships 
(number of chemicals and methods)

• Assays used to measure the KEs (status of 
development/standardization/validation/
GIVIMP)

• Reliability and coverage of methods used 
to measure or predict the MIE or the KEs

• Technology driven datasets (omics, high 
throughput)

• QSAR predictions

Modelling methodology

• Limitations and the 
uncertainties related to the 
model

• Consideration and 
incorporation of critical factors
that modulate the KERs



https://www.oecd-ilibrary.org/environment/oecd-series-on-adverse-outcome-pathways_2415170x

Series on Adverse Outcome Pathways

https://www.oecd-ilibrary.org/environment/oecd-series-on-adverse-outcome-pathways_2415170x




Other AOP sources

• AOP-Wiki: 390 AOPs

• Pubmed: 530

• Commercial AOP tools



AOPs and IATAs
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Macro-
molecular 
interaction 

•Molecular 
Initiating Event 
(MIE 

Cellular 
responses

•Key Event (KE)

Tissue/Organ 
responses

•Key Event (KE)

Organism 
responses

•Adverse Outcome 
(AO)

Population 
responses

•Adverse Outcome 
(AO)

https://www.oecd.org/chemicalsafety/risk-assessment/iata-integrated-approaches-to-testing-and-assessment.htm

https://www.oecd.org/chemicalsafety/risk-assessment/iata-integrated-approaches-to-testing-and-assessment.htm


• OECD Test Guidelines 

• Guidance Document for Describing Non-Guideline In Vitro 
Test Methods

• Scientific validation

– SCIENTIFIC BASIS

– REPRODUCIBILITY

– PREDICTIVE CAPACITY
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Methods 



– Opportunity to evolve the concept of (performance) standards, 
e.g. functional validation

– Validation of batteries of methods (rather than individual 
components)

– Validation of systems that are not for transfer to other labs

– Systems that may be “difficult” to transfer as a block
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Evolving practice around validation

OECD workshop in December 2022:
“How to prepare for emerging technologies ?“ looks at adaptations 
needed to the TG Programme for their uptake



Standardized Templates and Reporting Formats

• Omics 

– Transcriptomics Reporting 
Framework

– Metabolomics Reporting 
Framework

• OECD Harmonised Templates 
(OHTs) for chemical safety data

– ~130 standard reporting formats 
for information used in risk 
assessment 

– GL and non-GL studies

– Chemically agnostic
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https://www.oecd.org/chemicalsafety/testing/omics.htm

https://www.oecd.org/ehs/templates/

https://www.oecd.org/chemicalsafety/testing/omics.htm
https://www.oecd.org/ehs/templates/


• Defined Approaches 
– to be used in IATA

– New TG includes elements to 
stand-alone DA use 

• QSARs
– QSAR Model Reporting 

Formats

– QSAR Prediction Reporting 
Formats

– Expanding to be generalizable 
to in silico models

Standardized Templates and Reporting Formats
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The goal is to make chemical safety data standardized, 
sharable, and interoperable 

• PBK

– PBK Model Reporting 
Template 

– PBK Model Evaluation 
Checklist



How to build confidence in NAMs, including qAOP

• Forum to share experiences 
• Consider challenges and opportunities for acceptanceCommunication

• Transparent description of domain of applicability
• Limitations (technical + lack of information)Uncertainty

• Standardisation of method
• Demonstration of consistency over time / between labsReproducibility

• Performance against appropriate benchmark data
• Consideration of relevance to target species (biology)Relevance

• Method and data documentation
• Use of reporting standards for evaluationReviews
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• Waiting for the first qAOP submission

– SARA model in the TG programme

And/or

• Development of a Guidance on qAOPs
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Thanks For Listening

+33 1 85-55-64-23 

magdalini.sachana@oecd.org

2, rue André Pascal -

75775 Paris Cedex 16

http://www.oecd.org/chemicalsafety/
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