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» Background (general principles, objectives and scope, timeline)
» Table of contents

» Five selected topics
— In vitro cut-off values
— Drugs with high protein binding
— Endogenous biomarkers
— Studies with concomitant medications

— Interpretation of study results
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General principles

» Drug-drug interactions (DDIs) can occur when patients take

more than one drug
— May impact safety or efficacy, resulting in altered benefit/risk

» Evaluation of DDI potential

— Risk based
— Stepwise (in vitro to clinical, often includes predictive modeling)

— As early in drug development as practicably possible
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General principles

» Timing and utility of non-clinical studies, clinical studies,
predictive modeling
— Dependent on clinical context and type of product

P Interpretation and translation of DDI study results should be
based on an understanding of the variability of the drug
exposures and the exposure-response relationships for
desirable and undesirable drug effects



2y U.S. FOOD & DRUG

ADMINISTRATION

Objectives of M12 Guideline

» Develop recommendations that promote a consistent
approach in designing, conducting, and interpreting in vitro and
clinical DDI studies during development of a therapeutic

product

» Reduce uncertainty for the pharmaceutical industry to meet
the expectations of multiple regulatory agencies, which may
lead to more efficient use of resources
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Scope of M2 Guideline

» Scope includes:

— Pharmacokinetic interactions, with a focus on enzyme- and
transporter-mediated interactions

— Small molecules and biologic products (monoclonal antibodies and
antibody-drug conjugates)

» Out of scope:

— Pharmacodynamic interactions; pharmacokinetic interactions due to
gastric pH change, formation of complexes or chelates, food effect

— New modalities, such as oligonucleotides
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Public Consultation

» Public comment period closed on 11/30/2022

Introduction - 84

30 1000 In vitro section - 351

Stakeholders comments

Clinical topics - 257

Appendices - 300
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Table of Contents

» Introduction
— Objective; Background; Scope; General principles
» InVitro Evaluation
— Metabolism-mediated interactions; Transporter-mediated interactions; DDI
potential of metabolites
» Clinical Evaluation

— Types of studies; Study planning and considerations; Endogenous
Biomarkers

» Other Topics

— Pharmacogenetics; Therapeutic protein DDIs
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» Reporting and Interpretation of Clinical DDI Study Results

— Pharmacokinetic data analysis; Reporting DDI results; Interpreting DDI study
results

» Risk Assessment and Management

» Appendices

— Glossary; Protein binding methodology; In vitro methodology for
metabolism and transporter studies; Predictive modeling; Lists of drugs that
can be used in in vitro and clinical studies

» References
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MI2 -Topics to discuss today

Selected topics
of interest

/
’\/\—I Drugs with high protein binding
\—l Endogenous biomarkers
q Clinical studies with likely concomitant medications
q Interpretation of study results

I In vitro cut-off values

S
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In vitro cut-off values

» Cut-off values compare an in vitro measure of inhibition or
induction with an estimated clinical exposure, to determine whether
a clinical DDI study is recommended

» Factors considered when selecting cut-off values for M2 guideline

— Consistency among regional guidelines
— In vitro-in vivo analyses (literature; FDA and EMA approved products)
— Impact of capping protein binding

— Likelihood of false negative prediction
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Drugs with high protein binding

» The Draft Guideline (2022) indicated the following regarding protein binding
measurements

— The are uncertainties in accuracy of protein binding measurements for highly bound
drugs (i.e. >99% protein binding)

— Due to uncertainties, fraction unbound in plasma should be capped at 0.01 (1%)

— However, there have been advances in the methodology and this is an active area of
research

— In some situations, measure fraction unbound less than 0.01 can be used in the
accuracy and precision of measurement is demonstrated (validation data, including
bioanalytical method, appropriate positive controls)
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Drugs with high protein binding

» Based on comments received, the working group discussed the need for
additional clarity regarding expectations

— Bioanalytical methods
— When positive controls are needed
— Whether multiple protein binding experimental approaches are needed

» External experts (industry) presented evaluation results

» Literature review

» Revise the guideline

— Clarity throughout the document
— Added an appendix that describes considerations for protein binding measurements for highly

bound drugs
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Endogenous Biomarkers

» The Draft Guideline (2022) indicated the following regarding the use
of endogenous biomarkers

— Recent literature: potential utility of endogenous substrates for some drug
transporters

— Evaluation of change in exposure of the endogenous substrate in the
presence of investigational drug may provide information about the drug’s
potential as a transporter inhibitor
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Based on comments received and continued advancements in this
emerging area, the working group discussed the need for additional
information in the guideline

External experts (industry) presented evaluation results

Literature review

Revise guideline to clarify how this emerging area can contribute to
drug interaction evaluation
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Clinical studies with likely concomitant medications

Draft Guideline (2022) indicated

» Drugs with well-understood and predictable pharmacokinetic and DDI
properties regarding level of inhibition, induction, or metabolic pathway are
known as “index drugs”

» Studies with likely concomitant medications often follow index studies

— consider the mechanistic understanding of the potential for DDlIs and the relative
frequency of co-administration

— often informative to patients and medical professionals, but the results may be difficult to
extrapolate to other drugs

» Lack of index drugs for transporters and UGT enzymes

— DDI studies for these pathways often include concomitant medications
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Clinical studies with likely concomitant medications

» Based on comments requesting more clarity on specific studies with
concomitant medications, working group further discussed the topic

» In general, selection of potential concomitant mediations for DDI studies is
case-by-case, depending on therapeutic area, intended population, and the
safety and efficacy properties of the drugs

» Consulted with external expert to refine the lists of UGT substrates and
inhibitors included in the guideline appendix

» Conducted literature and database research to refine the lists of transporter
and UGT substrates and inhibitors included in the guideline appendix
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Interpreting Results

» While writing the draft guideline and addressing comments, the
interpretation of results was a topic of high interest

» Overall principle- Emphasis on use of exposure-response information to
determine no-effect boundaries for the drug as an object

— No effect-boundaries represent the interval within which a change in systemic exposure
measure is considered not significant enough to warrant clinical action (e.g., avoiding
coadministration, dose or schedule adjustment, or additional therapeutic monitoring)

— The point estimate of the ratio (with/without precipitant) is normally evaluated in
relation to the no-effect boundary.Variability should also be taken into consideration

— Consider all available evidence when interpreting the results
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