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• M7(R2): Assessment and Control of DNA Reactive (mutagenic) Impurities in 
Pharmaceuticals to Limit Potential Carcinogenic Risk

• S1B(R1): Testing for Carcinogenicity of Pharmaceuticals

Presentation Outline
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ICH M7(R1): Mutagenic impurities

Purpose & history of M7 guideline

• Main guideline

• Addendum

◦ Provide guidance and a framework for the assessment and control of 
mutagenic impurities in pharmaceuticals

◦ Adopted by ICH in June 2014

◦ Monographs and acceptable limits for 14 compounds

◦ Adopted by ICH in May 2017
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ICH M7(R2): Mutagenic impurities

Scope of current update

• Main guideline

• Questions and Answers (Q&A) document

• Addendum

◦ Monographs and acceptable limits for seven (7) additional compounds
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ICH M7(R2): Change to the main guideline

Note 7:
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ICH M7(R2): Addendum – mutagenic/carcinogenic impurities to be added

Impurity Final limit

1,2-Dibromoethane 2 µg/day

Epichlorohydrin 3 µg/day

Ethyl bromide 32 µg/day

Formaldehyde 8 mg/day or 215 ppb, whichever is lower (inhalation)
10 mg/day (all other routes)

Styrene 154 µg/day

Acetaldehyde 2 mg/day (oral)
185 µg/day (all other routes)

Vinyl acetate 2 mg/day (oral)
185 µg/day (all other routes)
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ICH M7(R2): Addendum

Outcome of regulatory consultation

• No changes to any of the proposed Step 1 limits

• Note 3 added to the formaldehyde monograph 

◦ Sample calculation of acceptable concentration limit when formaldehyde 
present as an impurity in the API or drug product (inhalation route)

• Mainly editorial changes to provide more clarity and consistency
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ICH M7(R2): Addendum

• Addendum to be placed in a separate document from ICH M7 main guideline

• Appendix 3 of main guideline will contain summary table (excerpt below) 
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ICH M7(R2): Questions and Answers document

Objective of the Q&A

• Clarify details in the guideline which were unclear or led to different 
interpretation by stakeholders

• Facilitate harmonization and implementation of ICH M7 recommendations
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ICH M7(R2): Questions and Answers document

Work process

• Stakeholders submitted more than 100 questions

• Expert working group consolidated related questions

• A total of 25 Q&As will be included in the final document
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ICH M7(R2): Questions and Answers document

Table of contents

• Q&A document structured in the same manner as the M7 guideline

◦ Section 1 Introduction: 4 Q&As

◦ Section 2 Scope: 1 Q&A

◦ Section 3 General Principles: 2 Q&As

◦ Section 4 Marketed products: 1 Q&A

◦ Section 5 Drug substance/drug product impurity assessment: None

◦ Section 6 Hazard assessment: 4 Q&As

◦ Section 7 Risk characterization: 5 Q&As

◦ Section 8 Control: 6 Q&As

◦ Section 9 Documentation: 2 Q&As
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Outcome of regulatory consultation

• No changes to the recommendations

• Mainly editorial changes to provide more clarity
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Next steps

• Currently in Step 3 (regulatory consultation, EWG discussion, document 
revision)

• Finalization as a Step 4 document expected in the near future

ICH M7(R2): Main guideline, Addendum, Q&A
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ICH S1B(R1):

Guideline on Testing for 
Carcinogenicity of Pharmaceuticals
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Purpose of the ICH S1B guideline

• Guidance on approaches for evaluating the carcinogenic potential of 
pharmaceuticals

Document history

• ICH S1B guideline adopted by ICH in July 1997

ICH S1B(R1): Carcinogenicity Testing
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ICH S1B(R1): Carcinogenicity Testing

Options for carcinogenicity testing

Option 1

• 2-year study in one rodent species (e.g., rat)

• Short- or medium-term in vivo rodent study (e.g., RasH2-Tg)

Option 2

• 2-year study in one rodent species (rat)

• 2-year study in 2nd rodent species (mouse) 
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ICH S1B(R1): Carcinogenicity Testing - Addendum

Work process and timeline

• Concept paper and business plan developed (November 2012)

• Prospective evaluation study launched (August 2013)

◦ Regulatory Notice Document (RND) posted on ICH website

◦ Several status reports posted on ICH website

• Step 1 draft Addendum endorsed by ICH Assembly (April 2021)

• Step 3 regulatory consultation, EWG discussion, document revision (July 2022)

• Step 4 adoption of guideline by ICH Assembly (August 2022)

https://database.ich.org/sites/default/files/S1B-R1_FinalGuideline_2022_0719.pdf
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ICH S1B(R1): Carcinogenicity Testing - Addendum

Purpose of the Addendum

• Expands the options for assessing human carcinogenic risk of pharmaceuticals

◦ Weight of Evidence (WoE) approach to determine if 2-year rat study adds value 

◦ Does not replace existing S1B guideline

◦ Scope does not include biotechnology derived pharmaceuticals

• Includes a plasma exposure ratio endpoint for high-dose selection in rasH2-Tg 
mouse model
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ICH S1B(R1): Carcinogenicity Testing - Addendum

Possible conclusions following WoE assessment (section 2.)

• Likely to be carcinogenic in humans

• Likely not to be carcinogenic in humans

• Carcinogenic potential in humans uncertain

2-year rat study 
will not add value

2-year rat study 
will add value
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ICH S1B(R1): Carcinogenicity Testing - Addendum

Factors to consider in the WoE assessment (section 2.1)

• Drug target biology & primary pharmacologic mechanism

◦ Carcinogenicity data for compounds in drug class

• Secondary pharmacology (off-target potential)

• Histopathology data from repeat-dose toxicity studies

◦ 6-month rat study most informative

• Hormonal perturbation

• Genotoxicity (ICH S2)

• Immune modulation (ICH S8)
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ICH S1B(R1): Carcinogenicity Testing - Addendum

If WoE factor(s) inconclusive or indicate a concern (section 2.1)

• Investigative studies may further inform human relevance of potential risk

◦ Non-clinical approaches (e.g., histochemical stains)

◦ Clinical approaches (e.g., plasma hormone levels)
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ICH S1B(R1): Carcinogenicity Testing - Addendum

Integration of WoE factors (section 2.2)

• Integrated analysis informs if 2-year rat study will add value to assessment of 
human carcinogenic risk

◦ Case studies in Appendix to Addendum
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ICH S1B(R1): Carcinogenicity Testing - Addendum

Mouse carcinogenicity studies (section 2.3)

• Remains recommended component of carcinogenicity testing plan

• Consists of either:

o Two-year study in standard strain

o Short-term study in transgenic model
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ICH S1B(R1): Carcinogenicity Testing - Addendum

Outcome of Step 3 regulatory consultation

• No substantial changes to recommendations

◦ Several editorial changes made to improve flow and provide clarity

• Two figures added to visually represent how the WoE approach is carried out
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ICH S1B(R1): Carcinogenicity Testing - Addendum

Outcome of Step 3 regulatory consultation

• New recommendation in section 2.3 (mouse carcinogenicity studies): 

“Use of a transgenic model is consistent with the 3R (reduce/refine/replace)    

principles and this model should be prioritized unless there is a scientific rationale 

for conducting a 2-year study in mice.”
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