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Thoughts to consider

Ø Nonclinical ADA strategy
– CoU for immunogenicity
– Compared with clinical strategy
– High versus low risk molecules

Ø Integrated Summary for Immunogenicity (ISI)
Ø In Study Cut Points
Ø Cross-validation
Ø In Addition:

– Novel Modalities including cell- and gene-based therapeutics
– Clinical Relevance?

o Super-sensitive assays
o NAb assessments

Needs 
updating





Recommendations for nonclinical studies, including 
GLP toxicity

Ø Lean minimal ADA method validation 
Ø Collection of ADA samples, considering the 3Rs
Ø Reporting the evaluation of TK study data on a case-by-case basis



Summary and future perspectives for nonclinical ADA 
assessment
Keep in mind this is not a clinical assay (CoU!)
Ø A biological drug can be approved without nonclinical ADA data
Ø A decision tree has been proposed to plan nonclinical ADA assessments

Ø Organisations are following this proposal
Ø Use a lean approach to minimize the assay validation work and sample 

analysis strategy

And:
Ø Have an ongoing scientific dialogue with health autorities on the relevance 

of the nonclinical ADA assessment
Ø Beware the NMPA draft technical guideline: differences to the EMA/FDA, 

emphasizing nonclinical ADA analysis



For Clinical Immunogenicity Assessments

Ø Dependent on Immunogenicity Risk Assessment (IRA)
– Including ADA sampling schedule and frequency
– Nab assay development dependent on IRA, usually requested for Phase III
– Plan for follow up on patients who are positive in certian high-risks situations

Ø Use the same cutpoint approach across disease states for a particular molecule

Ø Samples:
– FDA does not classify an assay validated until they have reviewed it, retain 

samples 1-2 years after submission 
– Informed consent should include language around secondary use if anticipated



An Immunogenicity Strategy

Ø Team aligned immunogenicity evaluation strategy
Ø In a living document:

– Risk Assessment and Mitigation Approaches
– Corresponding Bioanalytical Strategy
– Samples plans for nonclinical and clinical studies
– Workflow for Integrated Summary for Immunogenicity
– Regulatory interactions: plan



Discovery
Phase 0 / 

IND 
enabling

Phase 1 Phase 2 Phase 3 BLA Post 
Marketing

Building an Immunogenicity Strategy: What we do when

In silico/in vitro de-risking

Nonclinical bioanalysis strategy (based on IRA)

Immunogenicity Plan/Strategy (based on IRA)

Immunogenicity Risk Assessment (IRA)

Clinical bioanalysis strategy (based on IRA)

Integrated summary of immunogenicity (ISI) / Regulatory interactions



Immunogenicity strategy requires an informed 
dialogue across cross-functional molecule teams

Biomarker

Regulatory 
Affairs

Discovery

Project 
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(Immunogenicity) 

DMPK

CMC

Pharmaco-
vigilance

Clinical 
Trial Teams

Modeling and 
Simulation

Clinical 
Pharmacology

Risk Assessment and Mitigation Approaches
Corresponding Bioanalytical Strategy
Samples plans for nonclinical and clinical studies
Workflow for ISI
Regulatory interactions: plan



Immunogenicity Risk Assessment (IRA)

Ø Most critical: the potential for clinical impact, or risk of clinical sequelae
Ø Requested by the health authorities, required before setting testing strategy
Ø Key to clinical protocol and label

Ø Potential clinical impact includes:
– IgE-mediated hypersensitivity reactions, inlcuidng anaphylaxis
– Cross-reactivity with endogenous counterpart
– Neutralisation of drug or endogenous counterpart
– Immune complex-related reactions
– Reduced target engagement, efficacy
– Suboptimal PK



Integrated Summary of Immunogenicity
Guidelines on Immunogenicity Assessment

• EMEA/CHMP/BMWP/14327/2006 Rev 1 Committee for Medicinal Products 
for Human Use (CHMP): Guideline on Immunogenicity assessment of 
therapeutic proteins
• Effective date: 01 December 2017

• FDA Guidance: Immunogenicity Testing of Therapeutic Proteins - Developing 
and Validating Assays for Anti drug Antibody Detection”
• Effective date: January 2019

• Both guidelines provide extensive advice and recommendations regarding preparation, timing and contents of an 
Integrated Summary of Immunogenicity (ISI).

• Based on these recommendations, an ISI template can be populated over time for each large molecule



Integrated Summary of Immunogenicity
EMA Guidance on Immunogenicity Assessment

• It is recommended that the applicant will include an integrated summary of immunogenicity, 
including a risk assessment to support the selected immunogenicity program.

• This summary with risk assessment can evolve through the lifecycle of the product and may be 
used to support applications at various steps of product development.

• The summary should include the following topics when applicable:

• Analysis of risk factors 
• Previous experience of the product/product class (eg. immunogenic sites and/or 

attempts to remove them) 
• Physicochemical and structural aspects (eg. potentially immunogenic structures that 

are foreign to human) 
• Does the route and/or the mode of administration raise concerns 
• Patient- and disease-related factors (eg. state of immunological tolerance; pre-existing 

immunity)



Integrated Summary of Immunogenicity
FDA Guidance on Immunogenicity Assessment



Integrated Summary of Immunogenicity
FDA Guidance on Immunogenicity Assessment



Integrated Summary of Immunogenicity:  
Living document required by HA

Preclinical BioAnalytics:
Immunogenicity Risk Assessment
Preclinical PK/ADA methods
Clinical PK/AD/NAb methods 
Preclinical and Clinical ADA data 
interpretation
In-vitro MAPPS
In vitro T cell-based assays
Preclinical pre-existing ADA /(B-cell 
epitopes) screening for drug 
candidates
ADA evaluation in efficacy studies as 
needed.

Modeling/in silico:
• MHCII Binding
• T Cell Epitope prediction
• De-immunization
• In silico workflow

Regulatory:
• Reguatory strategy
• HA interaction/ advise
• CTA and BLA/MAA

CMC:
� Immunogenicity Risk Assessment (Structure-based, 

CQA, Host cell Proteins)
� In vitro MAPPS
� PBMCs based assays
� Cytokines release assays
� PTMs/HCP Analytics

Clinical Pharmacology:
� Interpretation of immunogenicity impact on 

PK, PD, efficacy, safety
� immunogenicity data analysis plan
� immunogenicity reports
Clinical Development: 
• Co-Interpretation of immunogenicity impact on 

efficacy
Drug Safety:
• Co-Interpretation of immunogenicity impact on 

safety
Biostats: 
§ Immunogenicity data analysis
§ Co-plan immunogenicity data analysis

Protein engineering: 
• PTM Analytics
• Molecular format

ISI

Preclinical 
& Clinical 
BA Team
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In silico 
groups
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TxM



Immunogenicity Strategy for Biologics
ISI Workflow: a Potential Guidance

Discovery
Phase 0 / 

IND 
enabling

Phase 1 Phase 2 Phase 3 BLA Post 
Marketing

In silico/modelling groups: 
assessment, optimization of sequences 
as needed.
Preclinical/Clinical BA Team: in vitro 
MAPPs and DC/T-cell activation 
reporting (if needed), pre-existing ADA, 
preclinical in vivo ADA (if needed), 
immunogenicity risk assessment (IRA), 
and clinical bioanalytical strategy.
CMC: preliminary CQA assessment 
including severity scoring of potential 
immunogenicity – for IND submission.

Clinical BA: update IRA, clinical bioanalytical strategy and clinical ADA 
(and NAb) assay data, as needed and prior to each IMPD submission. 
Prepare for BLA submission.
TxM/Quantitative Pharmacology: clinical immunogenicity data 
analysis plan regarding effects of immunogenicity on PK, PD efficacy 
and safety, incorporate the analysis results into various regulatory 
documents. Work with clinicians (efficacy), drug safety, and biostats.
CMC: update of CQA assessment, DS and DP biological and structural 
characterization to confirm CQAs, characterization of HCP profiles and 
risk assessment on HCPs.

BA: update IRA, 
clinical bioanalytical 
strategy
TxM QP, clinicians, 
drug safety and 
biostats: re-evaluate 
impact of ADA/NAb, 
incorporate into 
regulatory docs as 
needed.
CMC: update risk 
assessment of CQAs 
and HCPs as needed.



Summary for ISI

Ø Requested by EMA and FDA for easy review of and integrating all aspects 
related to immunogenicity, including: 
– Risk factors, evaluation and mitigation 
– Tiered testing strategy and assay validation summary
– Clinical immunogenicity data anaylsis and interpretation of impact
– Assess need for statistical analysis plan, appropriate data tables for review

Ø Updated along with clinical development, adapted to the stage of development
Ø Initiated before IND, full version required for submission with BLA/MAA
Ø Risk assessment is core component



Changes can occur in ADA assays over time for long 
term, multi-site clinical trials

Ø Cut point
o Sample basis for establishment of cut point
o In-study cut points for different disease states and studies in different populations

Ø Change/addition of laboratories at CROs, or could be transferring from in-
house to CRO

o Additional Capacity
o Lab Closures
o China - samples need to be run in-country

Ø Change of assay format
o Difficulties in validation of assay at second lab
o Detection of different positives
o New technologies

Ø Think long-term as much as possible.
Ø How does our immunogenicity strategy help the clinician, the patient?



Cutpoints and Cross-validation
Ø Presentations on cut points

o In-study cut points: when and how? 
o What about oncology clinical trials?
o How to compare in-study cut points to those from validation or other patient trials?
o In-study cut points for NAb assays?

Ø Presentations on cross-validation of ADA methods
o Case studies and recommendations: how do we do this?
o How is it different between low and high-risk molecules?

Ø Recent EBF discussions:
o Members agreed that additional discussions were needed for in-study cut point, and 

cross-validation
o Continuing in EBF strategy teams: ADA (Michaela Golob), NAb (Rob Nelson), and 

C&GT (Johannes Stanta)


