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Our perspective

• Dutch Blood Supply Foundation
• Not for profit

• Hospital diagnostics
• Post approval studies
• CRO activities

• Historical starting point: clinical observations
• Clinical relevance of TDM and ADA
• Translation to physicians

| 212 December 2019



| 3

Strict multi tiered approach for anti-drug antibody testing

EMA FDA

2019, Immunogenicity Testing of Therapeutic Protein Products — Developing and 
Validating Assays for Anti-Drug Antibody Detection2017, Guideline on Immunogenicity assessment of therapeutic proteins
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Strict multi tiered approach for anti-drug antibody testing

EMA FDA

2019, Immunogenicity Testing of Therapeutic Protein Products — Developing and 
Validating Assays for Anti-Drug Antibody Detection2017, Guideline on Immunogenicity assessment of therapeutic proteins

Drawback: validation of two assay tiers



5% FPR for screening cut point, assuming independence of 
confirmation tier to prevent false positive results
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In validation, screening and confirmation cut point can be 
evaluated on the same plate

Devanarayan et al. AAPS J. 2017
Zhang et al. J. Immunol Methods. 2013
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In sample evaluation, assessing screening and confirmation on 
the same plate results in non-orthogonal results

Devanarayan et al. AAPS J. 2017
Kubiak et al. J Pharm Biomed Anal. 2013

Outliers labeled “pre-existing ADA”, which might be correct for 
biological outliers, but what about statistical outliers?



Scre
en

ing

Confir
mati

on
0

20

40

60

80

Random pairing

random.org/gaussian-distributions/

Scre
en

ing

Confir
mati

on
0

20

40

60

80

Random gaussian

"c
ou

nt
s"

| 812 December 2019

Assessing screening and confirmation on the same plate can 
only lead to non-orthogonal results

Screening value is used for screening score 
and as denominator for the confirmation score

Non-orthogonal assay results may in part explain the high 
incidence of “false positives”
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Assessing screening and confirmation on the same plate can 
only lead to non-orthogonal results

Screening value is used for screening score 
and as denominator for the confirmation score



Real-life sample sets with diverse ADA levels for evaluating
multi-tiered vs single-tiered immunogenicity testing

ADA

Prot A 
Sepharose

bt
ADL F(ab)2

Excess ADL

Acid-dissociation
Radioimmunoassay (ARIA) 

Adalimumab

Only in the 
confirmation tier

I125-Streptavidin

Drug-tolerance:
Acid pretreatment

Bridging ECL
Adalimumab

bt

sulfo

Streptavidine

ADL

ADA

Excess ADL

Only in the 
confirmation tier

Drug-tolerance:
Acid pretreatment

ADA

Prot A 
Sepharose

I125

CZP

Radioimmunoassay (RIA)
Certolizumab

Excess CZP

Only in the 
confirmation tier

Drug-tolerance:
Removal of non ADA-bound drug before detection

Dataset Assay platform Disease Drug # Baseline samples # Treatment samples

1 ARIA Rheumatoid arthritis Adalimumab 40 122

2 ECL Rheumatoid arthritis Adalimumab 40 81

3 RIA Rheumatoid arthritis Certolizumab 41 83



Limitation to single tiered immunogenicity testing?

What does the confirmation tier normally protect against?
- Not drug target-mediated false positivity
- Not rheumatoid factor-mediated false positivity

- Only false positivity mediated by the modifications that were introduced to 
the drug detection reagent, tagging (biotinylation / sulfo) or fragmentation 
(F(ab)2-fragment, anti-hinge)
- Can (partially) be negated using specific buffer components

Solution
Clinical trials: look at baseline samples
Hospital diagnostics: drug level should be decisive factor



• Non-orthogonal results are obtained when samples are evaluated using the screening sample for 
the screening result as well as denominator for the confirmation result

• Almost identical results to the multi-tiered approach were obtained when samples were assessed 
only in a screening assay in two independent duplicates and with a less stringent cutpoint

• Discrepant results were predominantly observed in samples with assay signals just above the cut 
points. Clinical relevance of these low titers is likely negligible.

• Single-tiered immunogenicity testing ablates need for validation of the confirmation assay and 
saves taking the confirmation condition along in testing
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Conclusions
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