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Immunogenicity of therapeutic mADs

 Develepment of anti-drug antibodies Mouse Chimeric  Humanized  Human
(ADA) towards the therapeutic mAbs &g ¢ B, & B

* Theoretically reduced immunogenicity T M v o M COR e

with humanized and human mAbs B

Immunogenicity Lopes dos Santos BJPS 2018

* ADA in some cases linked with serious
adverse events
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Reguirements from regulatory agencies

Development of different assays:
1. Screening assay

2. Confirmation assay

3. Titre assay

4. Neutralization assay

Important requirements

* Detection of all (clinically) relevant antibodies

* Low false positive rate is desirable, false negative results are unacceptable
* Drug tolerant
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What is the clinical relevance of ADAS?

« What type of ADA are developed?

» Which ADA are being missed in different assays?

» Which ADA assay correlates with clinical efficacy?

« How should physicians use ADA testing in the clinic?
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Different assays for ADA detection

ADA assay Pros Cons

Bridging assay: ELISA Detection of (high affinity) IgM False positives by rheumatoid
factor and target

No detection of IgG4

Bridging assay: ECL Sensitive False positives by rheumatoid
factor and target
Large dynamic range No detection of IgG4
Antigen binding test Detection of IgG4 Variable detection of IgM and
IgA*

No detection of IgD and IgE

* depending on the capture reagent used, here specified for protein A
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Antigen binding test (ABT)
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* depending on the capture reagent used, here specified for protein A
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Drug tolerance of the assays is improved by acid dissociation

, Antigen binding test
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Bloem et al. J. Immunol. Methods 2015
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Reguirements from regulatory agencies

Development of different assays:
1. Screening assay

2. Confirmation assay

3. Titre assay

4. Neutralization assay

Important requirements

* Detection of all (clinically) relevant antibodies

* Low false positive rate is desirable, false negative results are unacceptable
* Drug tolerant
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lgG4 detection
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IgG4 can exchange half molecules with other IgG4
Resulting in bi-specific antibodies

Rispens et al. Anal. Biochem. 2011 Confidential Saﬂqum
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Very ||m|ted Igk detection
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EMA

FDA
Multi-tiered immunogenicity
approach
Sensitive screening immunoassay :9'\(’;|
/ g
Reactive oe
Negative _ = A
Confirmatory Titering -___
assay assay -
/ l Isotype
) X-reactivity
Reactive ADA : _
Negative ] magnitude Epitope mapping
Neutralizing Ab
assay ., Titering
V. assay
] Positive

Negative :

NADA magnitude

www.fda.gov 7

EBF Workshop “Current analysis of immunogenicity — Best
Practices and Regulatory Hurdles” September 27-28, 2016

Test samples
Tier 1- Screening l

Screening Assay

I archive ‘<—| negative samples |<— | Confirmatory Assay |

Tier 2- Confirmation l

| Confirmed positive samples ‘

Tier 3- Characterisation / l

Characterisation
e.g. titer, affinity, isotype,
_l antigen epitopes

| Neutralisation Assay |

Correlation of produced antibodies
with clinical responses

I

Assays for clinical markers (including PK, PD) &
assessment of clinical responses in patients

Table 1A: Commonly used screening assays
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Principles screening and confirmation assay

Screening-assay
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Confirmation-assay
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Neutralization assays
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All ADA against monoﬁnal Ab are neutralizing
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Target: TNF TNF TNF TNF a4pB1 IL12
Subclass:  1gG1 lgG1 Fab lgG1 lgG4 lgG1
Indication: RA,IBD RA, UC RA RA, IBD MS pso

van Schie et al. AJACI 2017; van Schie et al. ARD 2017; Loeff et al. J. Invest. Dermatol 2020
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Which ADA is clinically relevant?

Adalimumab in RA patients

60

40-

Sustained remission (DAS28 <2.6)

-+- ABT neg (n=70)
—— ABT pos (n=29)

______

________ T P<0.001

ADA measured in drug tolerant assay is
not correlated with clinical efficacy

2uduanicu

]
T -~ PIA neg (n=46)
—— PIA pos (n=53)

1
Tim
PIA: drug tolerant assay
Schouwenburg et al. Ann Rheum Dis 2013
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Lower drug level, and not ADA positivity, is main
driver in higher disease score
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PK is driving our testing advice
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Summary

» Different type of assays can be used for ADA detection

* Clinical relevant ADA will most likely be detected with all assay formats
* IgG forms the largest part of the ADA pool

» Screening and confirmation is not necessary in all cases

* Neutralizing antibody testing is redundant for monoclonal Ab drug

* Drug level is the main driver in treatment efficacy
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