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Disclaimer

The views and opinions 
expressed in this 
presentation are entirely 
my own and should not 
be misconstrued as 
those representing any 
regulatory authority
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FDA guidance on immunogenicity of therapeutic 
proteins

2014 – Immunogenicity assessment for therapeutic protein 
products

2016 – Assay Development and Validation for Immunogenicity 
testing of therapeutic protein products (Draft)

Final version (expected 2018)
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EMA guidance for immunogenicity of therapeutic 
proteins

• 2007 - Guideline on Immunogenicity assessment of biotechnology-derived 
therapeutic proteins (EMEA/CHMP/BMWP/14327/2006) ® revision

• 2017 – Guideline on Immunogenicity assessment of biotechnology-derived
therapeutic proteins (EMEA/CHMP/BMWP/14327/2006 Rev 1) ® 1st Dec 2017

• risk-based approach;  assays – specific information e.g., complex therapeutics 
• Comparative immunogenicity – manufacturing changes, biosimilars
• Integrated summary of immunogenicity 

• 2012 - Immunogenicity assessment of monoclonal antibodies intended for in vivo 
clinical use (EMA/CHMP/BMWP/86289/2010)

• Biosimilars guidelines 
http://www.ema.europa.eu/ema/index.jsp?curl=pages/regulation/general/general_c
ontent_000043.jsp&mid=WC0b01ac05800240cb
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Harmonised Approach to Immunogenicity Testing
• EMA – general and pragmatic, adopting 

‘industry practice’ where possible and 

harmonizing with FDA 

• EMA – no specific guidance but 

‘Guideline on bioanalytical method 

validation’EMEA/CHMP/EWP/192217/20

09 Rev. 1 Corr. 2**

• FDA – prescriptive but useful, aligned 

with industry, adopting Integrated 

Summary and Life-cycle approach 

• FDA - specific guidance on ‘Assay 

development and validation’

Concepts and principles are generally 

well-aligned

Deliver meaningful and clinically 

relevant immunogenicity results for 

patient safety and informed prescribing
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EMA Immunogenicity Guideline (2017)

‘Developing an integrated analysis strategy relevant for the 
intended treatment plan is critical for elucidating the clinical 

relevance of immunogenicity data’ 

To detect clinically significant immunogenicity, if any
Harmonise immunogenicity evaluation and reporting
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EMA Immunogenicity Guideline (2017)
Integrated planning, analysis and 
assessment
• Analysis of risk factors
• Risk-based immunogenicity testing

• Well-designed studies 
• Sampling strategy (ADA, therapeutic)
• Multi-tiered approach

• Data on immunogenicity 
• Integrated analysis of clinical impact
• Conclusion on the risk of immunogenicity 

Integrated Summary of immunogenicity 
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Immunogenicity Testing
Review by FDA of prescribing data

29/31– effect on PK was stated; 2- inconclusive; 15/31 –
impact on efficacy not reported. Overall, 16 products with 
ADA impact on PK & efficacy data 
8/16 – drug clearance      & efficacy 
6/16 – no change in clearance or efficacy 
2 – drug sustaining ADA with high exposure but not 
efficacy 
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Example: Benralizumab (Fasenra)
• Humanised, afucosylated mAb - IL-5Rα subunit on basophils, eosinophils and induces 

their apoptosis in the presence of NK cells via enhanced ADCC
• Indication - add-on maintenance therapy for severe asthmatic adults (eosinophilic 

phenotype)
• Phase III – 2 dosing frequencies; 30 mg sc every 4 weeks vs every 4 weeks  for the 1st

three doses, then every 8 weeks thereafter
• 3-tiered testing – screening, confirmatory and titre, NAb assay
• ADA +ve - Baseline 2%, post-treatment 7-14% study based (boost & new btw 8-16 

wks); median titres peaked ~400; very high titres >25,600 in 0.5% patients 
• 68-80% were NAbs and persistent; high median titres (ADA and nAb titres)
• ADA incidence slightly higher and increased NAbs with low freq vs 4-week regimen
• ADAs impacted trough levels   and eosinophils to pre-treatment levels (rare)
• No clear effect of ADAs on efficacy/safety incl hypersensitivity reactions. 

http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_Public_assessment_report/human/004433/
WC500245333.pdf
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Example: Benralizumab (Fasenra)
• Further data on the long-term impact of persistent neutralising ADAs will be provided 

from the extension trials (2 studies) as part of phamacovigilance & RMP   - Q4 2018 & 
Q4 2019

• SmPC 

http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_Public_assessment_report/human/004433/
WC500245333.pdf
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Examples of Clinical Impact 

Often the ‘real impact’ of ADA only becomes clear in a post-approval setting
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Immunogenicity Data 

ADA incidence, titer, onset, persistence, neutralizing
capacity

ASSAYS
Evolved but still challenging
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Drug Tolerance

FDA Review : 2012
Products : 2005-2011
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ADA Assays: Drug tolerance (DT) vs PK
• DT testing - Examine interference in signal from ADA positive sample (PC 

spiked into NHS) when excess drug is added

• Models risk of false negative test for ADA when excess drug binds ADA in 
vivo or in vitro and inhibits ADA detection in assays

• Evaluate drug PK – does on drug (trough) sampling risk false negative tests 
for ADA and prompt “off drug” sampling?

Example (mAb – chronic administration) 
• Drug levels for Q4W, Q8W regimens and washout shown
• Final “off drug” sample: several t½ of drug washout so within DT limits
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Drug tolerance of ADA Assays vs Population PK
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16 weeks after last dose of drug

ADA rates: 
Any +ve vs Final Sample *

4% vs 10%

6% vs 15%

*Final “off drug” washout sample

Example : mAb – chronic administration 

ECL assay with acid dissociation has better drug tolerance than ELISA but still ??
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Benepali (SB4) versus Enbrel

ADA Incidence

Phase

SB4 Treatment 

Group

EU Enbrel® Treatment 

Group

N=299 (%) N =297 (%)

Phase III
(Wk 24)

2 0.7 39* 13.2

Wk 52 3 1.0 39* 13.2

Sampling: Baseline and Weeks 2, 4, 8, 12, 16 & 24; 
Criteria : ADA +ve if 1 sample +ve at any time point; 1 patient NAb+ve *

http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Public_assessment_report/human/004007/WC500200380.pdf;

Phase 3 - RA patients (+ MTX) 
Assay – Poor Drug tolerance

The drug tolerance level of ADA assay was close to the 
mean trough concentrations. There was a difference in the 
mean trough concentrations at weeks 4 and 8. This 
difference may have caused a bias in the ADA results. 

There was a significant (p-value < 0.001) difference in 
overall ADA formation at week 24. 

SB4 - lower aggregate content and HCP but did not explain 
the difference  

Emery P et al Ann Rheum Dis. 2017; 76(1):51-57. 

SB4 no less immunogenic than Enbrel 

ADA detected by ECL assay using SB4 (one-assay approach)

https://www.ncbi.nlm.nih.gov/pubmed/26150601
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Benepali (SB4) versus Enbrel

Week 24 - ACR20 response rate in the per-protocol 
set was 78.1% for SB4 and 80.3% for ETN

Emery P et al Ann Rheum Dis. 2017; 76(1):51-57. 

SB4 no less immunogenic than Enbrel. 
No impact on PK and safety................... 

http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Public_assessment_report/human/004007/WC500200380.pdf;

APPROVED - EMA

https://www.ncbi.nlm.nih.gov/pubmed/26150601
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EMA Immunogenicity Guideline (2017)

Drug Tolerance 

The Applicant has to demonstrate that the drug tolerance of the assay 
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. If this occurs, the best possible assay 
should be employed and the approach taken should be properly justified.
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EMA Immunogenicity Guideline (2017)

For a majority of products, 2 assay types largely dictated by 
mechanism of action

Examples - IFN-beta, Rituximab

Cell-based bioassay OR Competitive ligand binding 
assay (CLBA)

Example - Etanercept

Neutralizing capacity of positives needs to be evaluated 
…..since this often correlates with diminished efficacy. 
Deviation ….needs a strong justification. In such cases, it is 
advisable to seek regulatory advice. 
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Neutralizing Antibody Assays
Cell-based : Better insight on functional 

effects, favored by regulators

Assay choice: Cell-based - product MOA

If sufficient sensitivity, precision, robustness 

not  achieved

Advantages Disadvantages
Cell-Based

Functional assay reflecting 

mechanism of action of 

therapeutic

May correlate with clinical 

response

Can have complex protocol 

design

Often variable. Affected by serum 

(matrix) effects and interfering 

factors

Susceptible to interference by 

therapeutic

Validation can be difficult e.g., 

cell-lines, reagents etc

Non-Cell-Based
Rapid

Simple assay design

Relatively easy to use

Does not require cell-lines

Easy to develop and validate

Often highly sensitive

Antigen labelling may alter 

antigen

Susceptible to interference by 

therapeutic

May not represent true functional 

read-out

May not correlate with clinical 

response

Engage with regulators; Strong justification 

and data (transparency) – alternative 

approach may be acceptable
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Example: Therapeutic antibody
• Humanised mAb; binds to receptor on certain cells with high affinity 

and induces their apoptosis in the presence of NK cells via ADCC

• Option: Cell-based assay

• Assays: reporter gene ADCC and LBA

• Assay sensitivity - LBA 35 fold more sensitive; better drug tolerance

• Approach - Comparative data for a clinical study using both assays  

• LBA detected higher %age of nAb-positive samples vs cell-based

• Other evidence to show ADAs were directed against the CDR

Justification - LBA selected for Phase III studies

EMA - Accepted .. …… BUT alignment with FDA? 
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Neutralizing Antibody Assays
Need for Nab Assays??

• Discussions – Strong opposition to removal of NAb assays 
• Possible if strong justification for a waiver e.g., experience (GH, Insulin)
• Evidence from public domain (benefit to biosimilars) 

BUT this is also applicable to other products 
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Bartelds et al : Development of Antidrug Antibodies Against Adalimumab and Association With Disease Activity and 
Treatment Failure During Long-term Follow-up JAMA. 2011;305(14):1460-1468. 

Antibodies and Clinical impact
RA patients treated with Adalimumab over 3 years

Ab -ve

Low Ab

High Ab

Abs develop 
within 24 
weeks 

diminish 
levels of 
therapeutic        

A

B

compromise 
efficacy

28%
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ABP 501* vs Humira

https://www.fda.gov/downloads/advisorycommittees/committeesmeetingmaterials/drugs/arthritisadv
isorycommittee/ucm510293.pdf

*Amgevita

https://www.fda.gov/downloads/advisorycommittees/committeesmeetingmaterials/drugs/arthritisadvisorycommittee/ucm510293.pdf
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Clinical Impact of ADA 
ADA incidence: Similar for the reference and biosimilar ABP501

For both products:
• ADA-positive patients had a lower exposure (troughs)
• ADA-positive patients had inferior efficacy
• Hypersensitivity/injection-site reactions were similar regardless of ADA status
• NAbs did not have a statistically significant differential impact on efficacy 

between the two products

• Similar situation seen with Remicade and Remsima
• Relevance of NAb Assay ????
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Immunogenicity  Testing
Any possibility of waiving of NAb assays for new products?

Discuss with regulatory agency 

Case-by-Case

Product need, favourable benefit risk profile, NAb assay data,
in vivo PK, PD data 



27

EMA Immunogenicity Guideline (2017)
Biosimilars : Comparative immunogenicity needs to be demonstrated pre-
licensing 

• Head-to-Head studies 
• Sensitive, homogeneous and clinically relevant patient population (ideally 

naïve). Extrapolation perspective 
• Suitable design, size – allows conclusion on ADA  and clinical impact
• Same sampling points (baseline, sequential etc) based on product PK, 

assay drug tolerance

• Sampling for ADA (& for drug) in pivotal PK, PD, safety & efficacy studies 
• Study duration – product based; in chronic treatment (1 year normally)
• Consider risk (previous experience, any potentially immunogenic structures, 

patient population)
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Comparative Immunogenicity : Biosimilars 
• State-of-art assays using administered therapeutic product (true immunogenicity)
• Options –

– 2 assays with similar sensitivity and specificity and no bias in recognition, 
– single assay using ‘biosimilar’ for both arms (relative) with confirmatory 

using both products. Variability minimised BUT risk of under-estimating 
RMP immunogenicity

• Expectation –
– Antigenic equivalence shown and assay suitable (antibody control/s)  
– Clinical sample data showing concordance (excess drug – equivalence)

In the EU, both approaches accepted for biosimilars approved
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Biosimilar Infliximab – One Assay
• Initially 2 screening assays (Phase 1) 
• Cross-validation of assays – clinical 

samples tested; good cross-reactivity 
(equivalence)

• Slight differences in assays noted 
w.r.t sensitivity etc  

• Phase III – 1 assay (biosimilar) 
• Similar approach taken for Nabs 

http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-
_Public_assessment_report/human/004647/WC500249649.pdf

Accepted-EMA
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Comparative Immunogenicity: Biosimilars
• Similar antibody incidence, titres, neutralization, kinetics of development 

• If differences identified, an understanding of the root cause needed e.g., impurities, 

aggregates etc

– Excess immunogenicity not compatible with biosimilarity BUT

– Lower immunogenicity does not preclude biosimilarity. Justification required. 

Data assessed in context of totality of evidence

• The consequences of ADA also must be compared….Any impact on PK,PD,  

efficacy, safety etc ?

• Expectation - Clinical impact not worse than the RMP

• Post-approval surveillance of immunogenicity is a key requirement for all  biosimilars  

e.g., monitoring of any immune-mediated adverse effects. 

• Special studies in high risk situations e.g., where serious but rare effects 

(anaphylaxis) known with reference product.
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Biosimilar MAbs – Two Antigen Assay

• Initial testing used a single antigen (reference product) ® no difference seen

• Assay using the biosimilar as antigen developed ® no difference seen, including 
ADA titers. 

• Indication                  Remsima Remicade (reference)
AS                              37.5%                 36.1%
RA                              55.6%                 54.3%

• Cross testing of sera with both assays ® good concordance ® evidence for 
similar immunogenicity

• Similar impact on clinical efficacy and safety
APPROVED
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ABP 501 vs Humira

https://www.fda.gov/downloads/advisorycommittees/committeesmeetingmaterials/drugs/arthritisadv
isorycommittee/ucm510293.pdf

APPROVED
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Biosimilar Infliximab – One Assay
Phase III – Randomised, Double blind study to assess efficacy and safety of Zessly and 

Infliximab in combination with Methotrexate in patients with moderate to severe RA who 

have had an inadequate response to methotrexate

APPROVED - EMA

http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Public_assessment_report/human/004647/WC500249649.pdf

Similar safety profile too!
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EMA Immunogenicity Guideline (2017)
Recommends inclusion of : 
• an integrated summary of immunogenicity in the application, including a risk 

assessment to support the selected immunogenicity program.  
• in chapter 2.7.2.4 Special Studies or, if more detailed, in chapter 5.3.5.3 of 

the CTD. 
• concise and contain links to the appropriate chapters of the application.
• This summary with risk assessment can evolve through the lifecycle of the 

product and support application at various steps of product development 
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Immunogenicity : Some Considerations
• Modern assays, evolve over time           validated assays            reports

– Clear description (incl amendments), SOPs                            

– Clear description – approach for outliers and calculation of CP

– MRD – how determined

– Titre – how defined 

• Nab Assays : Cell-based, information on optimal therapeutic dose, 

dose-response curve

• Drug Tolerance : Cover plausible levels of therapeutic (not just 1) 

• Sampling for ADA, therapeutic  

• Same +ve control(s) as assay evolves; information, COA, life-cycle 

perspective. For Nab assay, +ve control with neutralization activity

• Data : Need for harmonized terminologies and reporting

Summary
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An immunogenicity testing approach based on
- scientific knowledge and risk considerations with sufficient data which
- informs the prescriber of product immunogenicity and potential 

outcomes for clinical decision-making

Conclusion

Seek ‘regulatory opinion’ where possible……. 
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Thank You!


