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Abstract
A classification workflow tool has been developed by Lhasa Limited to aid in the submission of impurities under the ICH M7 guideline. The workflow uses two in silico tools, Derek and Sarah Nexus, alongside experimental Ames and
carcinogenicity data to predict an ICH M7 class. This workflow tool presents the classifications in a submission ready format, while still allowing the user to supplement the workflow with their own data. The workflow currently provides an
‘Inconclusive’ classification for chemicals that are not well defined by the guideline. This poster describes how impurities are classified using the workflow, in order to facilitate discussion regarding whether those compounds with a predicted
class of ‘inconclusive’ are being treated appropriately.

Information Considered in the ICH M7 Workflow

Introduction
The ICH M7 guideline is now in force in the United States, Europe and Japan. To fulfil the requirements for the use of in
silico tools, two complementary systems must be employed: an expert rule-based system and a statistical system. The
outputs of the two systems should then be reviewed using expert judgement and a reasonable, supported conclusion
presented. Derek Nexus fulfils the criteria for the expert rule-based in silico system and Sarah Nexus fulfils the statistical
system requirement of the ICH M7 guideline.
• The knowledge base is composed of
publicly available data as well as
proprietary data donated by Lhasa’s
members.
• 25% of mutagenicity alerts contain
proprietary data.
• Derek Nexus v 5.0.2 comprises 115
alerts for mutagenicity in vitro.2
• The achievements of Derek Nexus
recently won Lhasa a Queen’s Award
for Enterprise: Innovation.
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• The Sarah training set comprises
9,507 compounds in the public
domain.
• Hypotheses are structural moieties
that suggest activity in the Ames
assay and are supported by the most
similar examples from the training
set.
• The predictions are interpretable and
provide easy access to the molecules
from the training set that were used
to form the prediction.3
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ICH M7 Workflow Tool
In order to aid the expert review of in silico predictions for impurities and their submission under the ICH M7 guideline,
Lhasa Limited has integrated an ICH M7 Classification tool within the Nexus platform. The workflow considers Derek and
Sarah predictions, alongside experimental Ames and carcinogenicity data to arrive at a predicted ICH M7 Class. The
source for the experimental Ames data is the ‘Lhasa Summary Call’ table within Lhasa Limited’s database management
tool, Vitic Nexus. The source of the experimental carcinogenicity data is the Carcinogenicity Potency Database (CPDB).4

Figure 4: A workflow to demonstrate the logic behind the ICH M7 classification tool, to demonstrate what information is considered to make predictions.
‘Other’ in Sarah Nexus is a result of Equivocal or Out of Domain.
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Figure 3: Example of Results Table generated by Nexus
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This information is presented in an interactive results table, simplifying the expert review process
Experimental Ames and carcinogenicity data can be added to the workflow to influence the ICH M7 prediction
Results from an additional in silico model can also be included within the results table
Users can explore and review predictions
A report is generated that displays all relevant information including any edits or comments added during expert
review
• A submission ready ‘Classification Card’ is included within the report.
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Figure 6: 2-methylimidazole, with its associated Ames, carcinogenicity data and ICH M7 class
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Figure 5: Examples of impurities that can be classified by the workflow tool

“The focus of this guideline is on
DNA reactive substances that
have a potential to directly cause
DNA damage when present at low
levels leading to mutations and
therefore, potentially causing
cancer. This type of mutagenic
carcinogen is usually detected in a
bacterial
reverse
mutation
(mutagenicity) assay.”
Figure 7: ICH M7 guideline
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Figure 8: methyl eugenol, with its associated Ames, carcinogenicity data and ICH M7 class

• The ICH M7 guideline are clear on how to classify non-carcinogens irrespective of their mutagenicity (class 5) but are less clear on how to interpret Ames carcinogens. In these circumstances, the interpretation of the guideline can potentially
lead to differing classifications.
• The ICH M7 classification tool will assign compounds with negative Ames results with positive carcinogenicity data as ‘Inconclusive’. While some would consider this situation as class 5, the justification behind this inconclusive prediction is
that further expert review may be required in order to assign the classification accurately.
• Contrasting examples that fall within the described classification are 2-methylimidazole and methyl eugenol, which can be seen in figures 6 and 8. They first appear to be compounds that would be classified equally and the workflow tool has
assigned them both as ‘inconclusive’. However, further analysis of methyl eugenol reveals that it is positive in several other genotoxic in vitro assays, such as the unscheduled DNA synthesis assay, as well as an in vivo mutagenicity assay5 and
it could therefore be considered inaccurate to classify this compound as class 5. All the genotoxic in vitro data for 2-methylimidazole in Vitic Nexus is negative, so a prediction of class 5 is accurate.
• These challenging examples demonstrate how the ICH M7 workflow tool provides relevant information and guides the user to focus on compounds that demand further expert review. Lhasa would be interested to hear your feedback on
how you may classify these compounds and if you think the workflow is correct in its prediction. Feedback should be emailed to accountmanagement@lhasalimited.org.

Conclusion
The ICH M7 Classification tool within Lhasa Limited’s Nexus platform provides a complete solution for the review of impurities under the ICH M7 guideline, which, where possible, provides a proposed ICH M7 Class for each impurity for expert
review. Although the vast majority of impurities can be easily classified as Class 1, 2, 3, 4, or 5 using the ICH M7 guideline, this poster demonstrates that the outcome for some compounds is not certain. Such cases, as discussed, include known
genotoxic carcinogens that are negative in the Ames assay, or have negative in silico results. A cold reading of such impurities could lead to a Class 5 call on account of the compounds’ negative Ames data/in silico results. By contrast, some
experts may propose the indication of increased risk of DNA reactivity is sufficient to treat such compounds as Class 1; a known mutagenic carcinogen. This situation is therefore open to interpretation, and Lhasa Limited would be keen to
understand other people’s opinion as to how such situations should be dealt with, and would be interested to hear from you at accountmanagement@lhasalimited.org.
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