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A brief introduction
Content

▪ Overview of resources to support a RAX 
analysis

My background

▪ Chemoinformatics

▪ Computational chemistry

▪ Computational toxicology

What I am now

▪ Educator / trainer

▪ Consultant

in computational toxicology for risk 
assessment applications
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Read-across

Data gap filling technique (grouping is the approach to find analogues)

Known information on the property of a substance (source chemical) is used 
to make a prediction of the same property for another substance (target 
chemical) that is considered “similar” 

Substance 1 Substance 2

Property

Substance 1 Substance 2 Substance 3

Property

Reliable data point

Missing data point

One-to-one Many-to-one
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Physicochemical similarity
Structural similarity
Reactivity similarity
Mechanistic similarity
Biological similarity
Metabolic similarity

Similarity is endpoint specific



How to implement the method
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Published in 2004 and updated in 
2014 by the OECD



How to implement the method

https://www.sciencedirect.com/science/article/abs/pii/S2468111318300331
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https://www.sciencedirect.com/science/article/abs/pii/S2468111318300331


How to implement the method
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Different decision contexts 
will dictate the level of 
uncertainty that can be 

tolerated

Read-across hypothesis: the 
similarity rationale will guide 

the process of finding 
analogues

Physicochemical similarity
Structural similarity
Reactivity similarity
Mechanistic similarity
Biological similarity
Metabolic similarity



How to implement the method

TOOLS

▪ AIM
▪ AMBIT
▪ CBRA
▪ ChemACE
▪ CIIPro
▪ GenRA
▪ OECD QSAR ToolBox
▪ ToxMatch
▪ ToxRead
▪ ToxWeight
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Co-owned and co-managed by OECD and ECHA



Main Sources of Uncertainty in Read-Across
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Uncertainty of the 
read-across prediction

The hypothesis

The mechanistic plausibility

The completeness of the argument

The robustness of the argument 
from the hypothesis to execution of 

the read-across

The Weight-of-Evidence presented

The argumentation of the read-across

The data for the source 
compound(s)

The similarity between the 
target and source compounds

Similarity in chemical structure

Similarity in physico-chemical properties

Similarity in toxicodynamics

Similarity in toxicokinetics



Main Sources of Uncertainty in Read-Across
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Uncertainty of the 
read-across prediction

The hypothesis

The mechanistic plausibility

The completeness of the argument

The robustness of the argument 
from the hypothesis to execution of 

the read-across

The Weight-of-Evidence presented

The argumentation of the read-across

The data for the source 
compound(s)

The similarity between the 
target and source compounds

Similarity in chemical structure

Similarity in physico-chemical properties

Similarity in toxicodynamics

Similarity in toxicokinetics

AE A.3

AE A.2, AE 2.5 

AE 2.1, AE 2.4 

AE 2.2, AE 2.3 



Applications: case studies
The IATA Case Studies Project 

▪ Launched in 2015 to increase experience with the use of IATA by developing case 
studies, which constitute examples of predictions that are fit for regulatory use. 

▪ The case studies are submitted from member countries every year and reviewed 
by the project

▪ In every review cycle, the approved case studies are published with a 
considerations document capturing leanings and lessons from the review 
experience

▪ Highlighted in the review:
• Strongest aspects of case study
• Uncertainty of case study
• Areas for further development of guidance
• Possibility of the use of case study in other regulatory context
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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


IATA Case Studies 
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Applications: case studies
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https://echa.europa.eu/documents/10162/17221/read_across_introductory_note_en.pdf/1343b1b8-e5d1-4e72-b9b3-8a99e940ab29

https://echa.europa.eu/documents/10162/17221/read_across_example_1_en.pdf/215e0f2f-8df7-42cf-8a31-13131386bba7

ECHA has developed an illustrative example of a grouping of substances and read-across approach to support companies in complying with 
their obligations under REACH. The illustrative example includes several elements.

Part 1: An Introductory Note which provides background information 
on read-across including general considerations and addresses 
shortcomings commonly identified by ECHA when evaluating 
registration dossiers.

Part 2: An illustrative example for a hypothetical substance outlining 
the level of information expected to be provided. It includes 
explanatory comments expanding on the reasoning and approach 
taken.

https://echa.europa.eu/documents/10162/17221/read_across_introductory_note_en.pdf/1343b1b8-e5d1-4e72-b9b3-8a99e940ab29
https://echa.europa.eu/documents/10162/17221/read_across_example_1_en.pdf/215e0f2f-8df7-42cf-8a31-13131386bba7


Applications: case studies
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Skin sensitization and short term 
aquatic toxicity

Long term aquatic toxicity Acute toxicity

https://echa.europa.eu/support/oecd-qsar-toolbox

https://echa.europa.eu/support/oecd-qsar-toolbox


What if your substance is a UVCB?
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What if your substance is a UVCB?

Understand the composition of the substance

Derive conclusions on hazardous properties of UVCB substance
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Other applications
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Thank you
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