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Overview

Ø Importance of the Integrated Summary of Immunogenicity (ISI)

Ø Regulatory guidance

Ø Structure

Ø Key messages
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What is an Integrated Summary of 
Immunogenicity (ISI)

Ø Potential for undesirable immunogenicity and the clinical impact is integral to 
the drug development process for biotherapeutics

Ø Immunogenicity is summarised in the drug label

Ø The Integrated Summary of Immunogenicity (ISI) is a document that links the 
risk analysis to the immunogenicity evaluation

Ø Forms a detailed and structured analysis
– Risk factors
– Methodology used
– Clinical data
– Conclusions and impact

Ø Regulatory request that immunogenicity information is submitted as part of the 
Marketing Authorisation Application (MAA)
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Immunogenicity requires an integrated approach
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ICH M4E (R2): Common Technical Document (CTD)

Ø ICH M4E (R2) describes the Common Technical Document (CTD) 
for MAAs in the EU, USA and Japan

Ø Clinical immunogenicity assessment is recommended to be 
included in:
– Module 2.5.3 (“Overview of clinical pharmacology”)
– Module 2.7.2.4 (“Special studies”)

Ø Bioanalytical method validation reports
– Module 5.3.1.4 (“Reports of bioanalytical and analytical 

methods for human studies”)
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From a regulator’s perspective

Ø When compiling the dossier, immunogenicity information can be located in multiple areas

Ø Module 2 of the CTD is intended for summary information rather than detailed discussion

Ø Becomes difficult for reviewers to locate the information that describes:
– Background information
– The immunogenic potential of the molecule
– Product-related factors
– Dosing regimen, patient variables
– Methods and their suitability

Ø Benefit to the regulator and the applicant to have the information summarised and collated in a 
specific location within the CTD

Ø The ISI allows a risk-based justification of the immunogenicity evaluation and mitigation 
strategy and a detailed analysis of the results  
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EMA

Ø First to introduce the ISI concept (EMEA/CHMP/BMWP/14327/2006 Rev 1, 2017)
– Later followed by the FDA in 2019

Ø Recommended that the summary is placed in Section 2.7.2.4 “Special Studies” or, if more detailed, in 
Section 5.3.5.3 of the CTD

Ø The summary should be concise and contain links to the appropriate chapters of the application 

Ø Include a risk assessment:
– May evolve through the lifecycle of the product 
– May be used to support applications at various steps of product development
– Even for low risk products, immunogenicity is studied with validated assays 
– Omission of the testing for neutralising ADAs must be justified 
– Can impact need for additional characterisation (e.g. isotyping and epitope mapping), frequency of 

sampling, timing of the analysis, and selection of the target population

Ø Detailed list of the components of the ISI detailed in the guideline
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FDA

Ø Recommend a life-cycle management approach to immunogenicity 

Ø Sponsors begin populating early in product development

Ø Update at regular intervals as the individual product clinical program progresses through IND stages into the 
BLA and even post approval stages

Ø Distinct sections to be populated with stage appropriate information as it becomes available, including:
– Immunogenicity Risk Assessment
– Tiered Bioanalytical Strategy and Assay Validation Summaries
– Clinical Study Design and Detailed Immunogenicity Sampling Plans
– Clinical Immunogenicity Data Analysis
– Conclusions and Risk Evaluation and Mitigation Strategies (REMS)

Ø For the BLA file, brief summaries of the immunogenicity results in relevant places in CTD Section 2.7

Ø Clinical Summary and full report in Section 5.3.5.3 “Reports of Analysis of Data from More than One Study”. 
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Risk Assessment

Ø Previous experience with the drug class
Ø Physiochemical and structural aspects
Ø Route and/or mode of administration
Ø Patient or disease related factors
Ø Prediction activities such as in silico or in vitro 

assessments
Ø Estimated probability
Ø Potential consequences
Ø Overall risk

– Probability versus consequences (and 
detectability)
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Cell and gene therapies and immunogenicity

Ø Gene therapy introduces genetic material, or DNA, into cells to treat a targeted gene defect
– Delivered by viral or non-viral vectors
– Humoral and cellular responses can be generated
– Immunogenicity can occur against the vector, cargo, resulting therapeutic
– Added requirement to assess immunogenicity against the vector, transgene and cellular responses
– Pre-existing immunogenicity against the viral vectors (lentiviral and AAV)
– Neutralizing antibody responses against AAV
– Patients with genetic disorders may not have developed tolerance against the transgene
– Is the protein absent, truncated or a new epitope is generated
– CRISPR – Cas9 enzyme can be immunogenic
– Route of administration

Ø Cell therapy infuses or transplants healthy cells into a patient for the treatment of an inherited or acquired 
disease

– Inflammatory reactions and toxicity can occur
– Donor and recipient differences
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Bioanalytical assays for immunogenicity

Ø Clear and concise summary of the methods used for each clinical 
study 
– Rationale for the method choice
– Choice of positive control, relative sensitivity, PC levels, drug 

tolerance, MRD, drug concentration for confirmatory/specificity 
assays etc.

– Which assays used for which trial
– Change in cut points, patient populations etc.
– Tiered strategy
– Assay life cycle

Ø Links to the method development and validation reports for the 
pivotal studies supporting the application
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Clinical trial design and assessment approaches

Ø Trial design 
– Sampling regimen
– Justification for the length of follow-up (on and off treatment)

Ø PK
– Drug trough levels and drug tolerance of the assay
– Possible ADA interference on quantification of drug concentration

Ø PD, efficacy and safety approaches
– Clinical significance
– Incidence, persistence
– Hypersensitivity, autoimmunity, loss of efficacy 

o Definitions and symptom complexes
o Analysis of clinical correlations of ADAs
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Results

Ø Immunogenicity data in clinical trials
– (Relative) incidence
– Neutralising responses
– (Relative) titres and persistence over time
– Further characterisation conducted (Ig class, cross reactivity etc.)
– (Relative) impact on PK, PD, efficacy and safety
– Impact of pre-existing antibodies

Ø FDA: 
– Should include drug levels measured in the samples tested for ADA 
– Should trace drug product lots used in the individual clinical studies
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Conclusions and managing the risk

Ø Impact on the subject population
Ø Tools to manage the risk

– Risk groups
– Risk detection and mitigation tools

Ø Linking adverse events to immunogenicity post-marketing (risk management 
plan)

Ø FDA: life-cycle management of approved immunogenicity assays
– Assay requalification schedule 
– Assay transfer to contract testing laboratories for post-marketing 

surveillance
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Key messages

Ø Integrated Summary of Immunogenicity (ISI) assists in the review process
– Have all the risks been identified
– Are the assays effective to determine and monitor immune responses
– Have the studies been designed appropriately
– Incidence, persistence
– Correlation and impact of immunogenicity with PK, PD, safety and efficacy 
– Monitoring post-marketing

Ø Allows the applicant a centralised place to outline their immunogenicity strategies, risk, the assays, data and 
conclusions

Ø Living document – ideally from lead selection stage
– Evolve
– Information can be required at IND submission 

Ø For BLA there is clear guidance on the location of the CTD for the ISI document
– Sections 2.7 and 5.3.5.3

Ø Structure for the dossier is clearly outlined in regulatory guidance documents (EMA and FDA)
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