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Overview
• Highlight current status of carcinogenicity testing

• Introduce Adverse Outcome Pathways (AOPs)

• Preliminary results using the framework

Current Status of Carcinogenicity Testing
• The prediction of human carcinogenicity is a principal area of concern during
substance safety assessments.

• The current ‘Gold standard’ is the two-year rodent bioassay, OECD TG 451 to
ultimately determine human risk.

• However, there are many reasons why alternatives could be looked at:
- Time, Cost, Ethical considerations, Human relevance

• Therefore, the need to replace the rodent two-year assay is of paramount
importance.
1. OECD (2018), Test No. 451: Carcinogenicity Studies, OECD Guidelines for the Testing of Chemicals.
2. Paparella et al, 2017, Altex, 34, 235-252.
3. Corvi et al, 2017, Toxicol In Vitro, 45: 278-286
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• A framework to document the evidence supporting a pathway leading
from the initial interaction of a toxicant to an adverse outcome
= molecular initiating event

= key event

= adverse outcome

Ankley et al. Environmental Toxicology And Chemistry, 29, 2010, 730-741

Adverse Outcome Pathways (AOPs)
• Advantages
• Provide the mechanistic rationale for toxic outcomes
• Combine disparate pieces of evidence across multiple levels of organisation
• Develop (or link) mechanistically-relevant assays or observations
• Can characterise translation across species

• Disadvantages
• Time-consuming to develop
• Chemically agnostic
• Usually considered linear pathways

•

Biology isn’t that simple

Creating AOPs at Lhasa
• Using the information in the alert descriptions within Derek Nexus, we created an AOP network.

• This included alerts linked directly to Carcinogenicity as well as related endpoints such as Mutagenicity.
• Further literature review has helped further develop the putative AOPs leading to an increase in MIEs
and KEs.

= molecular initiating event

No. MIEs

37

No. AOPs

37

No. Genotoxic AOPs

26

No. Non-genotoxic AOPs

13

= key event

= adverse outcome

How could this knowledge be used?
• Alternative studies will increasingly be used to support risk assessments

How could this knowledge be used?
• Alternative studies will increasingly be used to support risk assessments

Tox21: Auerbach et al, Environ Health Perspect, 2016, 124, 1141-1154; ChEMBL Mendez et al, Nucleic Acids Research, 2019, 47, D930-D940
Toxys: Hendriks et al, Toxicol. Sci, 2016, 150,190-203; Litron - Bryce et al, Environ Mol Mutagen, 2016, 57, 171-189

How does this system perform?
Initial results:
• Derek KB 2020 1.0
• Evaluate assay protocol
• Create a conservative call

Balanced
accuracy

Sensitivity Specificity No.
Compounds

DX carc.
prediction

62

57

67

367

AOP prediction
with assay data

61

79

43

367

Classification

Count

Positive
(Probable,
possible,
known/likely,
group B)

112

Negative (Not
likely, group E)

255

Chemicals Evaluated for Carcinogenic Potential Office of Pesticide Programs U.S. Environmental Protection Agency. Annual Canc er Report 2018.
Available: http://npic.orst.edu/chemicals_evaluated.pdf

Conclusions and Acknowledgements
• I’ve described the AOP framework and how we’re using that at Lhasa Limited
• Introduced some preliminary results using the framework for the assessment of carcinogenicity
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Thank you
• Questions?
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