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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
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with clinical
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[Table 1A: Commonly used screening assays

[Guideline on Immunogenicity assessment of therapeutic proteins
[EMEA/CHMP/BMWP/42832/2005 Revi Page 22/24

FDA

2017, Guideline on Immunogenicity assessment of therapeutic proteins

1gG *Detection of IgA and IgE may be
IgM needed depending on route of
1gA* administration and clinical
1gE* evidence of hypersensitivity.

Sensitive Screening Assay

3 Further Testing May Not
YES
Confirmatory Assay
. Further Testing May Not
Reactive (?) BeNe;ged 4
YES

| |

Risk-based characterization testing, as appropriate:
e Cross Reactivity to Endogenous Proteins

® Isotypes Assessment

*  Epitope Specificity

Titering Assay

‘ Neutralizing Assay

Further Testing May Not
Be Needed

@N

YES

Titers (risk-based)

2019, Immunogenicity Testing of Therapeutic Protein Products — Developing and
Validating Assays for Anti-Drug Antibody Detection
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Confirmatory Assay
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Reactive (2) Further Testing May Not

with clinical
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‘ Correlation of produced antibodies |

[Table 1A: Commonly used screening assays

[Guideline on Immunogenicity assessment of therapeutic proteins
[EMEA/CHMP/BMWP/42832/2005 Revi
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2017, Guideline on Immunogenicity assessment of therapeutic proteins

ing, as appropriate:
| Titering Assay I | Neutralizing Assay ®  Cross Reactivity to Endogenous Proteins
e Isotypes Assessment

*  Epitope Specificity

Reactive (?) Further Testing May Not

Be Needed

YES

Titers (risk-based)

2019, Immunogenicity Testing of Therapeutic Protein Products — Developing and
Validating Assays for Anti-Drug Antibody Detection
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5% FPR for screening cut point, assuming independence of
sanquin - canfirmation tier to prevent false positive results

G. Shankar et al. / Journal of Pharmaceutical and Biomedical Analysis 48 (2008) 1267-1281

Test samples

Tier 1- Screening

| Screening Assay |

N\

| positive samples |

| |

| archive |_| negative samples |_ | Confirmatory Assay |

| negative samples |

Tier 2- Confirmation l

| Confirmed positive samples ‘

Data: ~ 50 samples,
>= 3 runs (2 instruments,
2 analysts, if needed)

Outlier Investigate
evaluation Distribution

Non-normal Normal

Transform data Outlier

(usually log) evaluation
Confirm

Distribution
Non-normal Normal

95th Mean + 1.645*SD or
Robust alternative

percentile

Validation Cut Point

(CP.V) Correction Factor (CF)
=CP.V/NC.V, if log tranf.
=CP.V-NC.V, if no tranf.

Compare and vari bety 1
runs/instruments/analysts

Means different

/_/\.

Means similar

g,

Variances Variances Variances Variances
Fixed Fixed Dynamic  Floating Instrument Dynamic
cut point cut point cutpoint cutpoint or Analyst cut point
=CP.Vv  (CP.V) per specific
instrument floating CP

Use NC.IS to
determine cut
point

Calculate CP.V Use NC.IS to
and CF per  determine cut
instrument point

NC.IS*CF, if log tranf.
NC.IS+CF, if no tranf.

Screening Cut Point
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Fig. 2. Suggested plate layout for evaluation of test samples and controls. This figure offers
a suggested layout that accommodates evaluation of 17 test samples with (red) and without
(blue) added excess biotherapeutic. The yellow areas denote suggested placement of
controls, while the green areas represent placement of the test samples. NC negative
control, PCL low positive control, PCH high positive control

Our discussion has been focused on screening cut point
analysis. The same flowchart can be used for confirmatory cut
point analysis. Tylpically the confirmatory assay is validated
together with the screening assay. On the same plate, a sample
without drug and spiked with drug is tested on the same plate

side by side.

Devanarayan et al. AAPS J. 2017
Zhang et al. J. Immunol Methods. 2013
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the same plate results in non-orthogonal results
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Outliers labeled “pre-existing ADA”, which might be correct for
biological outliers, but what about statistical outliers?

Devanarayan et al. AAPS J. 2017
Kubiak et al. J Pharm Biomed Anal. 2013
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only lead to non-orthogonal results
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Non-orthogonal assay results may in pért expllain the high
incidence of “false positives”

. o ) 12 December
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\>\ Assessing screening and confirmation on the same plate can
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only lead to non-orthogonal results

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

% inhibition

Screening
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Sanquin - mylti-tiered vs single-tiered immunogenicity testing

Acid-dissociation

Radioimmunoassay (ARIA) Bridging ECL Radioimmunoassay (RIA)
Adalimumab Adalimumab Certolizumab
25 Streptavidi ExceSSADL I vy Excessczp
ADL F(ab), % — JQ v L czp “ — 9
\ nly in ADA' O_nlyin_the. \ :’ nly in
ADA \X:' confirmation tir \{ ‘confirmation tier ADA :X confirmation tier
AL -
StreEtavidine bt
Drug-tolerance: Drug-tolerance: Drug-tolerance:
Acid pretreatment Acid pretreatment Removal of non ADA-bound drug before detection
Assay platform m # Baseline samples # Treatment samples
ARIA Rheumatoid arthritis Adalimumab
2 ECL Rheumatoid arthritis Adalimumab 40 81

3 RIA Rheumatoid arthritis Certolizumab 41 83
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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),-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
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* 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

[12
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