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Background and Context

Objective: Improve harmonized testing and reporting tools for immunogenicity assay
validations.

AAPS teams convened to:

« Engage and collaborate with regulators

» Address gaps in understanding of immunogenicity assay requirements

» Develop harmonization tools for use by industry scientists to facilitate filings

AAPS Team Timeframe Constituency

JA\DJAN 2017 — * 44 members | 29 organizations
Harmonization present 10 members from FDA
(ADAH)

NAb 2020 - * 41 members | 30 organizations
Harmonization present * 3 members from FDA

Output = White papers

(NAbH)



Session Description and Objectives

* Update on progress of NAbH team Harmonized validation

* Promote awareness of AAPS harmonization reporting practices
efforts around bioanalysis of immunogenicity.

* Highlight the model framework that promotes
improved consistency, clarity, and
completeness of information presented in NAb
assay validation reports. \/

Streamlined regulatory

review processes
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Faster, More Harmonious e
Health Authority Filings

Method Summary Table /

Provides essential background
including:

* Project details

« Critical reagent details
* Assay details

* Sample storage details
* Acceptance criteria

- ————————— — — —

Two key data tables can /
reduce the time and labor
applied during filing

Harmonized validation
reporting tools can minimize
time spent resolving filing
queries.

Harmonious Health
Authority Filings

\

Validation Summary Table

Supports data interpretation
with details pertinent to each
population including:
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« Cut points
* Pre-existing antibody prevalence
* Sensitivity

* Drug and target tolerance
« Control Precision

* Selectivity

\- Stability

- ———————————— —



Immunogenicity Strategy

Analytical Design

Statistics (outlier identification,
cut point calculation)

Challenges assessing
appropriateness of NAb cut point

Cut Point

Risk-based approach according to stage of development

No one-size-fits all
Balanced design
Balance analytical vs biological variability

Less prescriptive approaches to statistical computation of NAb assay cut points
Floating method normalization application
30-50 subjects (depending on if CBA/LBA)

False positives not applicable

Small sample size of baseline/pre-dose samples
NAb sample incidence of 0% may be justifiable
Pre-existing antibodies



Validation Summary Tables and Reporting

Table II. Validation Summary

Validation Report Title
Validation 2ID(s)
Amendment(s)
Source Data Population (n®) ‘CP/F
. Healthy (n) XX
Cut Point dVal report#; Table# :
¢Pop 1 (n) XX
In-Study fAmend# Pop 1 (n) XX
Pre-existing Source Data Population Prevalence
e Val Report #; Table# | Healthy X% (x/x)
In-Study Amend# Pop 1 X% (x/x)




Sensitivity | LPC | Precision

PC Selection

Sensitivity

LPC Concentration

Precision

Test multiple PC in method development as needed to meet sensitivity (<1
ug/mL) and life cycle needs.

PC diluted in pooled matrix, = 5 dilutions (2-3 fold)
> 6 independently prepared titration series
Interpolate at assay cut point

Alternative approaches may be acceptable

Target 1% failure rate
Alternative approaches may be acceptable

Incorporate relevant sources of variability (i.e. analyst, run, day)
Normalized signal is typical; raw signal may be informative
Acceptance may be dependent on assay format

* Cell-based assays may have higher levels of imprecision

* Consider assay performance throughout development
Assay format (direct vs indirect) may dictate relevant controls

* PCs, drug controls, ligand controls, etc.



Validation Summary Tables and Reporting

Source Data 2CP (Population) | ®Conc. (ng/mL)

Val report#;
Table#
In-Study
Amend#

Sensitivity X.X (Healthy)

x.X (Pop 1)

Level Conc. (ng/mL) 5CV

Intra-Assay | Inter-Assay

]
Control kHWWBg
Precision MPC

(Val report #; (optional)
Table #) ILPC

e 213
SLC
(indirect)
°NC
(optional)




Key Assessments
for Selectivity:

Matrix
Factors

Selectivity/Specificity

Evaluation Sample preparation Acceptance Criteria
Sample Type Spiked with # of Samples
. . . >80% unspiked Neg;
Selectivity | Individual Target Matrix 10 >80% spiked Pos
Individual Target Matrix or
Hemolvsis Negative control (NC) 10 samples or
y spiked with <5% Unspiked and Spiked 5 sets of NC
hemolysed blood with minimum at LPC >80% unspiked Neg;
Level >80% spiked Pos. If
Individual Target Matrix Not passed, reporting
Lipemia | spiked with 2300mg/dL 10 samples or criteria specified in
) ) 5 sets of NC P
Triglyceride level method SOP
Individual Target Matrix 10 samples or
Bilirubin* spiked with 21.2 mg/dL P

Bilirubin level

5 sets of NC




Key Assessments
for Selectivity:

Selectivity/Specificity

Samples to test

Test NC, LPC and HPC (n=1)

Co med spiked at expected
trough @and Cmax concentrations

Report results

CBA

NC, LPC and HPC
(prepared in normal or
target matrix)

n=1

NC, LPC and HPC
(prepared in normal or

target matrix)
n=1

Structurally similar, Report results
irrelavent biologic at
expected Cyogn and
Cnax CONcentrations

Alternate stimuli at Report results
relevant concentration



Key Assessments
for Selectivity:

Partial
Validation

Selectivity/Specificity

 Partial validation is warranted when
» Different disease population
« Change in sample collection method (anti-coagulants) or
« Change from plasma to serum or vice versa
« Significant change of assay component (buffer, FBS...)?
 Selectivity will be tested
» for each new disease population
« if In-study CP is changed
 Selectivity confirms LPC
» General selectivity acceptance criteria will be applied

* In-study baseline samples can be used for selectivity
assessment



Validation Summary Tables and Reporting

Source . PC Conc. o
Data Population el (ng/mL) Met Criteria
Val report Health Uﬂspiked x/10
Selectivity B ealthy X.X
ty #; Table# Y . LPC /10
Unspiked | x/10
Amend# | Pop 1 XX
LPC x/10
Val report 2-3% whole blood Unspiked | x/5
Hemolysis 4 Tablez |97 known degree XX
" of hemolysis LPC x/5
Livemia | V2lreport | =300 mg/dL cx Unspiked | /5
P #, Table# | Triglyceride . LPC /5
ey Val report | =1.2 mg/dL Unspiked | x/3
AL O #; Table# | Bilirubin Lk LPC x/3
Val report Unspiked | Yes/no
PCo- - .
PCo-Med 4 Table# x ng/mL co-med XX LPC Yes/no

Specificity




Target Tolerance

* Soluble targets i.e. ligand, soluble-shed receptor, proteolytic fragment of whole protein, other
Impact on NAb assays * False positive or false negative results depending on the assay platforms
* May impact the accuracy of cut point assessment

Accurate measurement of target * Multiple factors can affect free target concentration (biological, MOA, analytical)
concentrations enables reliable * Published target concentration may not be reliable
assessment of assay target tolerance * The recombinant target used for the assay should be close to the physiological form.

* Sample dilution/pretreatment with acid or heat to inactivate target
Mitigation Approaches * Target removal via extraction (biotin-anti-target antibody on streptavidin magnetic beads)
* Blocking target with anti-target antibody

* For target interference generating false positives
v'Perform target titration assay in the blank serum to establish the dose response curve.
v'Tolerance level is defined as the interpolated value with the cut point.
For target interference generating false negatives
v'Target titration assay in the presence of PC at the expected sensitivity
v'Determine the level of target that reduce the assay response below the cut point

Measure and Report Target Tolerance

Determine the Adequacy of Target
Tolerance The target tolerance level should be higher than the physiological target concentration in sample matrix



Drug Tolerance

e  Circulating drug may enhance or generate false positive results or suppress or generate false negatives

Impact on NAb assays results depending on the assay format

* Drug removal/pretreatment with acid-dissociation/SPE/ACE where appropriate
Mitigation Approaches
* Select sampling time points when circulating drug levels are at their lowest possible level

¢ Samples containing PC and drug are prepared in pooled matrix.
Evaluating Drug Tolerance * Drug concentrations are selected to cover the range of concentrations expected to be present in study
samples, which can be based on historical or predicted PK values

* The highest concentration of drug tested that produces a positive result in the screening assay at a
given PC concentration is deemed as the drug tolerance limit.

* Alternatively, the drug tolerance limit can be interpolated from the two drug levels on the drug
titration curve that produce values immediately below and above SCP or CCP.

Reporting Drug Tolerance



Validation Summary Tables and Reporting

CP PC Conc Tolerated
Source Data (Population) | (ng/mL) ’ Drug Conc.
(ng/mL)
- LPC (ng/mL) | Conc. 1
rug Val rt#; . A
NRIEraner T:blr:#f © X.X (Healthy) | MPC (ng/mL) | Conc. 2
HPC (ng/mL) | Conc. 3
LPC (ng/mL) | Conc. 1
In-stud . A
Amendz; xx(Popl) | MPC (ng/mL) | Conc. 2
HPC (ng/mL) | Conc. 3
Potential Source Tareet Tolerance Anticipated
Impact of Data CP (Pop) Lilll;git (ng/mL) Target
Target Tolerance Level
Interference
X% Highest target
Target | False Val report (Healthy or | concentration that
Tolerance | Positives #; Table# | | o - i v i
1 ; Popl) results in a negative Maximum
response (< CF) anticipated
. Highest ‘z‘ar_ get soluble target
False val report xx% concem‘-) ation ﬂjlgt concentration
Negatives 4 Tablex (Healthy or | results in a positive
g o - | Popl) response
(= CP)




Robustnhess

* Consider Design of Experiment (DoE) as a systematic approach in the method development phase of
assay optimization
* The following robustness parameters are recommended for evaluation during method
Design development/validation: equipment, incubation, plate position effects, critical reagents, and cell
performance
* ldentify targeted minimum and maximum ranges for method critical parameters

* Seeding density (i.e. number of viable cells per unit of volume while in suspension) has a direct impact on
the assay response. Identify an upper and lower limit.

* Cell viability i.e. % healthy cells

* Passage limit

Cell Performance

Critical Reagents e The use of multiple lots of non-critical reagents should be documented as an assay robustness parameter

 Allowed variance for incubation times during the assay (e.g. coating or blocking of assay plate, signal

Incubation
development, etc.)

Plate Effect * Plate homogeneity with a single sample tested across a full plate.



Validation Summary Tables and Reporting

Assay Robustness Documentation Demonstrated
Assay run, days, Val report # X runs,
analysts Table# x days,
x analysts
Days in cell culture Val report # sMax: x/x (days/passage#)
and/or Passage # Table# (if available) | !Min: x/x (days/passage#)
Cell viability Val report # Max: x %
(Cell assays only) Table# (if available) | Min: x %
Critical Reagents / Val report # Reagent 1: x lots
Lots tested Table# (if available) | Reagent 2: x lots
Reagent 3: x lots
Plate lots: x lots
Incubation Time Val report # Step 1: Max: x (units)
Table# (if available) Min: x (units)
Step 2: Max: x (units)
Min: x (units)
Step 3: Max: x (units)
Min: x (units)
Equipment Val report # Plate shakers: n
Table# (if available) Plate washers: n
Incubators: n
Plate Readers: n
Plate homogeneity / | Val report # Samples used for evaluation: n
Plate effect Table# (if available) 2% CV of read out: x %




Stability and Cross Validation

* Freshly thawed ‘Time O’ samples or freshly thawed plate controls (LPC and HPC) are included in each
plate.
* Three independent aliquots of LPC and HPC samples stored for 24 to72 hours at benchtop and 2°C to
Stability 8°C.
* Three independent aliquots of the LPC and HPC are frozen and thawed with initial freeze step greater
than 24 hours and all subsequent freeze steps at least 12 hours between cycles.
* Analyzed at the targeted maximum number of F/T cycles.

* Intent is to demonstrate equivalent performance of the assays across laboratories using known samples

* Validation of the transferred method in each laboratory is required to include cut point, sensitivity, and
drug tolerance testing.

* Can only occur once a validated assays are available

* Define acceptance criteria (e.g., 80% positivity rate match between assays, titer dilutions within -2
dilutions, statistical analyses)

Cross-Validation



Sub-Teams and Leaders

Topic/Sub-Team

NC Selection

Cut Point

PC Selection

Sensitivity | LPC Selection | Precision
Selectivity/Specificity | Matrix Interference
Drug Tolerance

Target Tolerance

Sample Stability

Assay Robustness

Assay Criteria

Leader(s)

Linlin Luo

Todd Lester

Swarna Ramaswamy

Jason Pennucci, Fred McCush
Darshana Jani

Weifeng Xu

Bonnie Wu

Jenny Hu

Susana Liu

Collective

Affiliation
Merck
BioAgilytix
B2S
EQRX, Pfizer
Moderna
Merck

Janssen

Amgen
Pfizer

n/a
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