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Overview of AOPs and their 

development at the OECD



OECD Chemical Safety programme

• The OECD AOP Development Programme 
is one of these tools

• Based on multi-stakeholders cooperation

• Objectives of the OECD Chemical Safety programme

o Develop harmonised tools and instruments to help member countries 
implement national chemical safety policies (e.g. OECD Test Guidelines) 

o Promote best practices across member countries to facilitate data 
sharing, knowledge management, and to avoid duplication of resources 
in chemicals management
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Organising Frameworks: Adverse Outcome Pathways

• AOPs developed as organising frameworks for:

– building predictive methods, 

– building integrated testing strategies, 

– guiding next steps for chemical safety testing

– identifying gaps in information 
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1. AOPs are not stressor-specific – intended to 
capture generalizable biological phenomenon

2. AOPs are modular

3. An individual AOP is a pragmatic unit of 
development and evaluation – a single series of 
events linking one cause to one outcome of 
concern

4. Greater complexity is captured via networks of 
AOPs that share common KEs and/or KERs. 

5. AOPs are living documents and are expected to 
evolve over time (knowledge synthesis)

Principles of AOP development
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OECD webinars on AOPs

Missed our previous webinars on AOPs? Watch 

the video recordings

Adverse Outcome Pathway co-operative activities between 

Scientific journals and the OECD - 25 January 2022

Training needs, resources and opportunities for adverse 

outcome pathways (AOPs) - 30 November 2020

Adverse Outcome Knowledge Base (AOP-KB) and AOP 

developing tips - Thursday 30 January 2020

Adverse Outcome Pathways: Assembling and evaluating 

weight of evidence and quantitative understanding -

Wednesday 15 January 2020

Adverse Outcome Pathways Framework - Tuesday 30 April 

2019

https://www.youtube.com/watch?v=Tl1bVpZNYJY
https://www.youtube.com/watch?v=Tl1bVpZNYJY
https://www.youtube.com/watch?v=7ObxATifDds
https://www.youtube.com/watch?v=7ObxATifDds
https://youtu.be/iHGtaFFCvgA
https://youtu.be/iHGtaFFCvgA
https://youtu.be/zqU5j5oZu60
https://youtu.be/zqU5j5oZu60
https://youtu.be/zqU5j5oZu60
https://youtu.be/qyrCC-Kxcik
https://youtu.be/qyrCC-Kxcik


AOPS APPLICATIONS
–

A FEW EXAMPLES OF AOPS
SUPPORTING OECD ACTIVITIES



AOP applications
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Technical validation: detailed SOP,
Testing of reference chemicals, lab transferability, between lab reproducibility

Building  Integrated Approaches to 
Testing and Assessment, e.g. 

Method a

Method c
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risk assessment
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for hazard 

classification

Case studies applications 
based on problem 
formulation

IATA 
solution 1 
applied to 
chemicals

IATA 
solution 2 
applied to 
chemicals

IATA 
solution 3 
applied to 
chemicals

Gaining experience 
and building 
confidence in 

solutions

Defined Approaches 
selected based on well 
standardised IATAs

IATA 
solution 4 
applied to 
chemicals

Defined 
Approach 1

TGs can be developed
TGs can 
be 
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Defined 
Approach 2

AOP and AOP networks to identify key event and test methods

template

template

Guidance document 
on IATA based on 

AOP

IATA case studies is not only about 
“technically validated methods”



TG 497: Defined Approaches on Skin Sensitisation - full 

replacement based on the Adverse Outcome Pathway Concept

https://aopwiki.org/

Concrete application 
into key event-based 
TGs

TG 442C, TG 442D, TG 442E
TG 497: Defined Approaches on 
Skin Sensitisation



• Initial 
Recommendations on 
the Evaluation of Data 
from a DNT in vitro 
testing battery

• Thyroid disruption in 
vitro methods, on-going 
work

Example of AOP networks supporting more complex enpoints



AOP DEVELOPMENT AND 
ENDORSEMENT AT THE OECD



• Overseen by the Advisory group on Emerging Science in 
Chemicals Assessment (ESCA) 

– Advises and develops guidance or recommendations on 
emerging scientific approaches to support next generation 
chemical assessment

– Oversees the essential elements of the AOP Programme

The OECD AOP Development Programme 



AOP-KB Coordination Group
• Oversees AOP-KB 

• Operation, maintenance, development of 
AOP-KB and AOP Wiki

• Provides updates and seeks input from 
ESCA

Advisory Group on Emerging 
Science in Chemicals Assessment

• Explores emerging science for 
standardisation or regulatory 
applications

• Coordinates development of AOP 
programme

Working Party of the National Coordinators 
of the Test Guidelines Programme

Working Party on Hazard Assessment

Other Working Party(ies)

Propose Projects

Propose Projects

Propose Projects

Seek input

Seek input

Seek input

SAAOP
• Oversees AOP Communities of Practice

• Online discussion
• Training
• Scientific Societies
• Input from ESCA



Detailed description of the AOP development process



AOPs published
 in iLibrary in 2023

OECD Series on Adverse 
Outcome Pathways | OECD 
iLibrary (oecd-ilibrary.org)

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




• AOPs can support
– Test method development

– Chemical assessments through IATA

• AOPs proved to be
– An efficient tool for communicating complex biology 

• Increase the impact of AOPs by 
– Linking to OECD projects/activities

– Supporting other regulatory initiatives

• Collaboration is key - All scientists and scientific societies are 
invited to contribute in their field of expertise to the 
development of AOP networks

Conclusion



For more information

– OECD public website on 
Adverse Outcome Pathways: 

Adverse Outcome Pathways - OECD

– Wiki platform:       
https://aopwiki.org 

Nathalie.Delrue@oecd.org

Thank you for your attention!

https://www.oecd.org/chemicalsafety/testing/adverse-outcome-pathways-molecular-screening-and-toxicogenomics.htm
https://aopwiki.org/
mailto:Nathalie.Delrue@oecd.org
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