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New Paradigm

In vitro, high-throughput and in silico models
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Reasoning Between Evidence
• The effort to move towards an integrated approach to testing and assessment (IATA) is 

correlated with a rise in the volume of alternative evidence (e.g. in vitro, in silico)

• It is likely that many different types of evidence will be needed to replace traditional 

animal models

• Combining evidence from different sources into an overall conclusion can be a significant 

challenge

• What is the assay actually measuring?

• How closely is this assay linked to human toxicity?

• How does this result relate to findings from other assays/models?

In Vitro 
(Endpoint, Cell Line, 

Metabolic Competency) 

In Vivo
(Endpoint, Species, 

Route Of Admin.)

In Chemico
(Endpoint, Conditions)

?

In Silico
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The Theory



Integration Into New Guidance/Regulatory Paradigms

Alternative methods are emerging

We need to know how to use these

AOPs present a good framework to arrange 

this knowledge
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Adding Evidence To AOP Networks
• Associate models with key events

• Associate assays and their measurements with key events

• Add data to the assays

= molecular initiating event

= key event

= adverse outcome

= model

= assay



Identifying Knowledge Gaps - New Approaches
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The Practice



How Derek Nexus Predicts Toxicity

Query compound Adverse outcome

Molecular initiating event Key event



Adverse Outcome Pathways
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Building AOP Networks

No. MIEs 37

No. AOPs 37

No. Pathways >400

No. Non-genotoxic AOPs 15

No. Genotoxic AOPs 22

Carcinogenicity

DART

AOP networks MIEs (excluding

isoforms)

Endpoints

RAR 5 Teratogenicity

Thyroid receptor 8 Embryo-foetal lethality, 

Neurodevelopmental toxicity

24 more developed 40 Teratogenicity, Fertility, 

Embryo-foetal lethality, 

Neurodevelopmental toxicity



Adding Evidence To AOP Networks
• Associate models with key events

• Associate assays and their measurements with key events

• Add data to the assays

= molecular initiating event

= key event

= adverse outcome

= model

= assay

No. Assays 68

No. Measurements 65

In vitro assay 51

In vivo assay 17



Capturing This Knowledge In Kaptis



Challenges



Adding Data To AOPs

• Linking data to KEs
• Standardisation of terms

• Relationships between terms

= molecular initiating event

= key event

= adverse outcome

= model

= assay



Standardisation Of Terms

• In vitro assays often measure one variable

• In vivo assays measure multiple variables 

which can link to different KEs

• There is limited standardisation of these 

terms in historical data which sometimes 

makes linking difficult

https://www.cancer.gov/research/resources/terminology/cdisc#standard-for-the-exchange-of-nonclinical-data-send

SEND

https://www.cancer.gov/research/resources/terminology/cdisc#standard-for-the-exchange-of-nonclinical-data-send


Relationships Between Terms
• Findings are captured in toxicity studies at different levels of detail depending on 

the source

• The level of detail in the term captured in the study may differ from that used to link 
to the key event

• There may be no direct match but a link via a related term may be possible

• Ontologies can help here
• Synonyms
• Parent-child terms 



Conclusions

• New and emerging methods (NAMs) present a bright future as alternatives to animal testing

• Methods of combining evidence from these NAMs to reach a meaningful conclusion must 
be developed 

• AOPs present an attractive framework for organising this knowledge

• In silico methods can take advantage of evidence organised in this way

• There are practical challenges that need to be overcome to make this vision a reality but 
these can be tackled

• New solutions are emerging all the time!
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Questions?



Work in progress disclaimer
This document is intended to outline our general product direction 

and is for information purposes only, and may not be incorporated 

into any contract. It is not a commitment to deliver any material, 

code, or functionality, and should not be relied upon. The 

development, release, and timing of any features or functionality 

described for Lhasa Limited’s products  remains at the sole 

discretion of Lhasa Limited.


