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Multi-tiered Immunogenicity Testing Strategy

Sensitive Screening Assay
Reactive (?)

N

% Robust assays that provide
information on the immune
responses observed during O —
clinical trials are crucial for any

therapeutic protein
% FDA recommends adopting a “

risk-based approach to

YES

I8G *Detection of IgA and IgE may be
IgM needed depending on route of
IgA* administration and clinical
IgE* evidence of hypersensitivity.

L Further Testing May Not
Be Needed

evaluating the immune response . :

Titering Assay Neutralizing Assay

YES

Titers (risk-based)

. Further Testing May Not
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e  Cross Reactivity to Endogenous Proteins
e Isotypes Assessment
e Epitope Specificity

Risk-based characterization testing, as appropriate:

: Further Testing May Not
?
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Assay Background

% Therapeutic : Multidomain Domain 1
% Issue : High Drug Tolerance needed
% Mitigation : Affinity Capture Elution (ACE) assay format Domain 2
Drug A
Sample Pretreatment Method Neutralizing Antibody A§sav
ACE method:

- A £ r\ oG
e ) o W

&

4 VY

Biotin-Drug Biotin-Drug Neutralize with Target coated

coated plate coated plate biotin-drug MSD_Plate
\N¢ - ®
Drug Neutralizing Target  Biotin - Tag Acid dissociation Streptavidin
Antibody Sulfo-Tag
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Assay Validation Differences

Differences between CRQO’s for the Differences between CRQ’s for the
Validated NAb assay for Domain 1 Validated NAb assay for Domain 2
Parameter CRO 1 CRO 2 Parameter CRO 1 CRO 2
Low Positive 32 ng/mL 70 ng/mL Low Positive 37 ng/mL 55 ng/mL
Control (LPC) Control (LPC)

Concentration Concentration

High Positive 1000 ng/mL 1000 ng/mL

High Positive 1000 ng/mL 1000 ng/mL
Control (HPC)
Concentration

Control (HPC)
Concentration

Drug Tolerance 100 pg/mL / 200 pg/mL / Drug Tolerance 5 pg/mL / 1 yg/mL/
at LPC / HPC 100 pg/mL 200 pg/mL at LPC / HPC 100 pg/mL 100 pg/mL
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Cross-Validation

) Background
* Global clinical trial - involving multiple testing sites

* Need for the assay to be transferred across labs

) Challenge
» Assay cross-validation between labs

 Pooling of data from global sites for overall immunogenicity assessment

) Strategy for cross-validation

» Cross-Validation Plan with details on laboratories, methods, samples, acceptance criteria,
investigations in case of failure etc. was documented

) Strategy for clinical support
» Successful cross-validation : Pool data

» Unsuccessful cross-validation: conduct investigation

* Not comparable data following investigation: segregate data and analyze different populations
separately

N
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Cross-Validation Plan

» Samples to be tested in the validated assay at each CRO

Plan Sample Type Acceptance Criteria

80% of the QC samples: within
the validated assay acceptance
limit at both the originator and
receiving laboratory

% difference: within + 30%

for at least 67% of the QC
samples

Quality Control(QC)
Samples in study matrix

Samples

Prepared by CRO 1 (Originator
Laboratory) and

Blinded for CRO 2 (Receiving
Laboratory)

At least 67% of mock samples:
same screening results

At least 67% of the positive
samples: titer value within two
serial dilution fold difference

Mock samples in disease
matrix

% Difference = 100 x (RLUs/PlateNC receiving — RLUs/PlateNC originator) / Mean
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Cross-Validation Results — NAb assay for Domain 1

QC Samples Mock Samples
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* 75% of the receiving laboratory results : within + 30% difference from the originator laboratory

Mock Samples
* 100% of screening results at the receiving laboratory match that of originator laboratory (data not shown)
* 100% of titered samples, had a titer result within two serial dilution fold (1:3 dilution)
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Cross-Validation Results — NAb assay for Domain 2
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* 58% of the receiving laboratory results were within + 30% difference from the originator laboratory and does not meet the
acceptance criteria

 However, 100% QC's demonstrated appropriate screening results (positive/negative) at each site : assay performance similar between
sites.

 Each QC at 37 ng/mL screened positive, % difference between the S/N at each site for the 37ng/mL QC was < 15% : consistency
between sites, even at low concentrations of NAb.

Mock Samples

* 100% of screening results at the receiving laboratory match that of originator laboratory (data not shown)

* 93% of titered samples, had a titer result within two serial dilution fold (originator laboratory uses 1:2 dilution for sample titration
whereas the receiving laboratory used 1:3 dilution. Thus ‘within two-fold serial dilution is considered to be 4-fold".
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Summary

“As per the Bioanalytical Method Validation Guidance, FDA, May 2018, 'Cross-Validation is
necessary when sample analyses within a single study are conducted at more than one site
or more than one laboratory’

“FDA guidance indicates when cross-validations are needed, however no detail on how to

conduct cross-validation is provided (Reference: Method Transfer, Partial Validation, and Cross Validation:

Recommendations for Best Practices and Harmonization from the Global Bioanalysis Consortium Harmonization Team, The AAPS Journal,
Vol. 16, No. 6, November 2014)

“To meet the regulatory requirements across all geographical locations, there may be
limitation in transferring samples for global studies, and thus cross-validations are necessary
to ensure data comparability for immunogenicity assessments

“Using available literature and industry guidance, cross-validation of two complex NAb assay’s

was successfully completed, with comparable data, between two CRO’s for our bi-functional
fusion protein
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