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Introduction to the session and ‘the problem statement’



Ø The evolution of immunogenicity guidance

Ø Some highlights from regulatory guidelines/guidances
– EMA guideline
– FDA guidance for industry
– Current considerations for Japan
– NMPA, China technical guideline

Ø Looking to the future
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The evolution of immunogenicity guidance
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EMA guidelines

Ø Immunogenicity assessment of biotechnology-derived therapeutic proteins 
(EMEA/CHMP/BMWP/14327/2006)

o Draft issued 2006, final December 2007, effective April 2008
o Draft Rev1 issued in 2015, effective December 2017

Ø Immunogenicity assessment of monoclonal antibodies intended for in vivo 
clinical use (EMA/CHMP/BMWP/86289/2010)

o Effective December 2012

Ø Guideline on similar biological medicinal products containing biotechnology-
derived proteins as active substance: non-clinical and clinical issues 
(EMEA/CHMP/BMWP/42832/2005 Rev1)

o First version effective June 2006. Draft revision issued April 2013, effective July 2015
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EMA guideline (2017)

Ø Scope 
– Applies to the development of an unwanted immune response against a 

purified therapeutic protein in patients and to a systematic evaluation
of it

o Clinical focus
o Understanding of consequences, not just incidence

5



EMA guideline: Non-clinical immunogenicity

Ø Non-clinical assessment of immunogenicity
– Predictivity of animal studies for evaluation of immunogenicity in humans 

is considered low
– May be required as part of repeated dose toxicity studies, in order to aid in 

the interpretation of these studies (as discussed in ICH S6(R1))

Ø More on this topic:
– EBF recommendation on preclinical ADA

o https://doi.org/10.4155/bio-2021-0028
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EMA guideline: Tiered approach

Ø Development of assays for detecting and 
measuring immune responses in humans
– A multi-tiered approach should be 

employed
– Annex 1: An example strategy for 

immunogenicity assessment
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EMA guideline: Tiers 1 & 2: Screening and Confirmation

Ø Screening Assay
– Should be sensitive (no specific target sensitivity)
– Should be capable of detecting all clinically relevant antibodies (including IgM and IgG subclasses) 

induced against the product in all antibody positive patients
– A low false positive rate is desirable (preferably 5%) but false negative results are unacceptable

Ø Confirmation Assay
– For confirming the positive results and eliminating any false positive results following the initial 

screen
– Common approach is addition of an excess of antigen to the sample followed by a comparison of 

spiked and unspiked samples in the screening assay
– Confirmed positive samples need to be examined for titer and specificity
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EMA guideline: Tier 3: Characterisation 

Ø If antibodies are induced in patients, evaluation of the kinetics of antibody 
development and the duration as well as the magnitude of the antibody response 
should be addressed, as it may correlate with clinical consequences

Ø Samples should be characterized in terms of antibody level (titre), neutralizing capacity 
and possibly other criteria determined on a case-by-case basis according to the biological 
product, the type of patients treated, the aim of the study, clinical symptoms and possibly 
other factors

Ø Further characterization if required should include e.g., antibody class and subclass 
(isotype), affinity and specificity
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EMA guideline: Tier 3: Characterisation 

Ø Titre assay
– For ADA positive samples, a titre needs to be determined using a standard approach
– Report the reciprocal of the highest dilution at which the sample gives a positive result

Ø Neutralization assays
– The neutralizing capacity of antibodies present in positive samples needs to be evaluated as part 

of the immunogenicity assessment since this often correlates with diminished clinical responses to 
biological product

o Deviation from this concept needs a strong justification

– Understanding the mode of action, the target and effector pathways of the therapeutic is critical for 
identification of a suitable NAb assay format

– The risk of developing NAbs and the impact on clinical sequelae also needs to be considered
– Cell-based assays are often employed for agonistic therapeutics, non-cell-based competitive 

ligand binding assays (CLB) assays are often considered for antagonistic molecules with humoral 
targets
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EMA guideline: Drug interference

Ø Drug interference reduces the amount of antibody detectable by assays
– May be overcome by appropriate spacing of the timing between administration of product and 

sampling for antibody
– Or technical approach such as:

o dissociating the immune-complexes with acid
o removing excess drug by solid-phase adsorption
o use of long incubation times, and/or 
o using an assay which allows sufficient sample dilution to avoid this problem

Ø Applicant has to demonstrate that the tolerance of the assay to the therapeutic exceeds 
the levels of the therapeutic protein in the samples for ADA testing
– Due to technical limitations it may not be always possible to develop fully tolerant assays
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EMA guideline: Humoral vs Cellular immunity

Ø While most effort is usually focused on antibody detection and characterization as this 
is often related to clinical safety and efficacy, cell-mediated responses are also 
important and their assessment should be considered by applicants, where applicable
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FDA Guidance 

Ø Assay Development for Immunogenicity Testing of Therapeutic Proteins
o Draft issued April 2009, not finalised

Ø Assay Development and Validation for Immunogenicity Testing of Therapeutic 
Protein Products

o Revision of 2009 draft, issued April 2016, finalised January 2019

Ø Immunogenicity Assessment for Therapeutic Protein Products
o Issued August 2014

Ø Scientific Considerations in Demonstrating Biosimilarity to a Reference Product 
o Issued April 2015

Ø Immunogenicity Information in Human Prescription Therapeutic Protein and 
Select Drug Product Labeling

o Draft Guidance Issued February 2022 13



FDA Guidance (2019) 

Ø Lots of similarities with EMA guideline, but much 
more prescriptive

Ø Scope:
– Provides recommendations to facilitate development 

and validation of assays for assessment of the 
immunogenicity of therapeutic protein products 
during clinical trials

– May apply to some peptides, oligonucleotides, and 
combination products on a case-by-case basis
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FDA Guidance: Tiered approach

Ø Multi-Tiered Testing Approach
– Appendix: A flow diagram for anti-drug 

antibody testing
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FDA Guidance: Sensitivity and Characterisation

Ø Sensitivity
– Recommended sensitivity of at least 100 ng/mL (cf. 250-500 ng/mL traditionally 

recommended by FDA, as Mire-Sluis 2004)
– Recognises that NAb assays may not achieve that level of sensitivity
– Assays for IgE ADA should have sensitivity in the high pg/mL to low ng/mL range

Ø Domain specificity
– Recommends to direct initial screening and confirmatory tests against the whole 

therapeutic protein product
– For multi-domain therapeutic protein products, may need to investigate whether the 

ADA binds to specific clinically relevant domains in the protein
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FDA Guidance: Establishing cut-points

Ø Assay Cut-Point
– The cut-point should be determined statistically with an appropriate number of 

treatment-naïve samples, generally around 50, from the subject population
– Each sample should be tested by at least two analysts on at least three different days 

for a total of at least six individual measurements (balanced design)

– One approach that allows for high assurance of a 5% false-positive rate is to apply a 
90% one-sided lower confidence interval for the 95th percentile of the negative 
control population (Shen et al. 2015) 

– Other approaches may be used for estimating 95th percentile, including the use of 
median and median absolute deviation value instead of mean and standard deviation 

o Shankar et al. 2008 is still a valid approach…
o Devanarayan et al. 2017 followed by many
o Other data transformations have been used/proposed
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FDA Guidance: Drug interference

Ø Drug interference
– Assess assay sensitivity in the presence of the expected levels of interfering 

therapeutic protein product
o Test at the LPC concentration, 100, 250 and 500 ng/mL, and potentially higher 

concentrations (Myler et al. 2019: AAPS Immunogenicity Guidance Forum)
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FDA Guidance: Draft immunogenicity labelling
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Ø Intention is to present clinical relevance of observed immunogenicity
– Currently open for comments

João Pedras-Vasconcelos, presented at EIP Open Symposium 2022



Current view & recommendations in Japan

Ø 2018 Special Report in Bioanalysis

– Review of the current situation regarding the development and immunogenicity 
assessment of therapeutic protein products in Japan 

– Presents views and recommendations for ADA assays, but not official guideline...
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Current view & recommendations in Japan

Ø Aligned with EMA & FDA, a tiered approach for the ADA assay consisting of 
screening and confirmatory assays and characterisation is well accepted in 
Japan

Ø The fundamental parameters for the validation of ADA assays are: 
– Specificity, selectivity, precision, sensitivity, dilution linearity, drug tolerance

o Dilution linearity – evaluate risk of prozone/hook effect generating a negative result
o Drug tolerance – a strategy for avoiding false-negative results is to be considered
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Current view & recommendations in Japan

Ø Non-clinical immunogenicity assessment
– not predictive for the clinical outcome 
– it should nonetheless be evaluated when altered pharmacodynamical activity, 

unexpected changes in exposure of drugs or immune-mediated reactions
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NMPA, China
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– Draft issued on 24 August 2020 with 1 month for comments
– Finalised in March 2021 with little (apparent) revision



NMPA, China

Ø Presentation on this topic at EBF Open Symposium 2020
– https://bcn.e-b-f.eu/wp-content/uploads/2020/12/218.-Tobias-Haslberger-on-behalf-of-

the-EBF.pdf

Ø NMPA is not a completely new guideline
– Sections that appear to be taken directly from FDA and/or EMA

o Limited predictive value of non-clinical results on clinical immunogenicity
o Multi-tiered approach to testing

– Similar to FDA, prescriptive on validation approaches
o Recommends to use one sided lower confidence interval for screen and confirmation 

cut-points
o Sensitivity 100 ng/mL for IgG and IgM, high pg/mL to low ng/mL for IgE
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NMPA, China 

Ø Some differences/concerns
– Wording for non-clinical immunogenicity assessment appears not to be well aligned to 

ICH S6(R1)
o “… immunogenicity studies are always an important part of the chain evidence for non-

clinical safety studies of therapeutic protein drugs.”

– Prescriptive on how to perform (some) pre-clinical validation assessments
o CP: at least 15 individual samples, at least 2 variables, run 3 batches, at least 3 days
o Precision: at least 2 variables
o LPC determination: 1.5-2x NQC or CP
o Sensitivity: 250-500 ng/mL (cf. Mire-Sluis: 500-1000 ng/mL)

– Expects in vitro cytokine release tests in addition to in vivo cytokine measurements for 
immune-related adverse reactions as part of nonclinical package

o Specifies immunomodulatory drugs in Appendix
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CAR-T cells

Looking to the Future…

Ø Therapeutic modalities are getting more complex
– From relatively straightforward protein therapeutics to multi-functional molecules, 

gene and cell therapies
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AAV vector

International Journal of Pharmaceutics 601 (2021) 120586

LNP-mRNA
www.cellandgene.com



Looking to the Future…

Ø Clinical trials are getting more 
complex, e.g.,
– multiple disease states in 

oncology trials
– Adaptive trial designs, increased 

number of endpoints 
– Global design requiring multiple 

bioanalytical sites
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Looking to the Future…

Ø Bioanalytical needs for immunogenicity assessment becoming more complex
– Bar keeps rising (regulators and self-inflicted)
– Increasing need for characterisation and NAb assays for each active 

component
– Many possible components that need evaluation?

o e.g., Lipid nanoparticle components, mRNA payload, expressed transgene protein, …
– Need to look at cellular immunity as well as humoral?

o Additional technology requirements, e.g., flow cytometry, ELISpot

Ø Heavier workload for industry, heavier workload for regulators…
– Increasing importance of Immunogenicity Risk Assessment (to rationalise what will/will 

not be done) and Integrated Summary of Immunogenicity (to navigate the mass of 
immunogenicity information in a dossier)
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Looking to the Future…

Ø Immunogenicity assessment should not be a box 
ticking exercise
– Regulatory guidance lags behind reality, so should 

not blindly apply guidance to a modality and/or 
technology that it wasn’t written for…

Ø Immunogenicity evaluations should be driven by 
scientific rationale
– Be prepared to have a conversation with regulators 

about your program and what makes sense –
scientific value, effective use of time & resource

– Ultimately, what is right for the patient?
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Contact Information

Questions: info@e-b-f.eu

European Bioanalysis Forum vzw 
www.e-b-f.eu
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