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K. Reporting Results for Qualitative and Quasi-Quantitative

Q%A

Assays
All sample dilutions, such as the MRD and acid dissociations,
should be factored into the calculations of titers and provided

‘when reporting titers.

BF Symposium,
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R ioa0 % 22) H. Robustness and Sample Stability
STBRFRENE 95.5% (21) FDA recommends that sponsors minimize freeze-thaw cycles by appropriately aliquoting subjects’
EMRFREN(~172) I s © samples because freezing and thawing such samples may also affect assay results. However, studies
EBREREEQ1S BN evaluating short-term stability, including, as relevant, freeze-thaw cycle and refrigerator- and
maezEe Jl 45%m = room-temperature stability of positive control antibodies, may be useful.
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2021 15t WRIB (Workshop on Recent Issues in Bioanalysis) White Paper

Critical Reagent Assay Comparability

¢ The consistency of the reagent production, labeling, storage and use are critical to the
initial qualification of new reagent lots and to ensure seamless bridging to existing lots. A
well documented process is recommended to ensure proper reagent control.

¢ Lot-to-lot bridging cannot always be expected to be a replicate of current performance.
686 Bioanalysis (2022) 14(10) future science group 2021 White Paper on Recent Issues in
Bioanalysis: Part 2 White Paper

¢ Variability within acceptance criteria is observed throughout the life cycle of an assay.

¢ Variability of performance of assays over time will exist even when additional control
parameters are in place, e.g., automated liquid handling. This variability can exist across and within
studies, with no determined singular root cause.

¢ Assay variability may not impact the final determination of ADA incidence.

¢ Variability and bias are different and can have different impacts.
¢ It is recommended to look for bias between lots.

Hersey S et al., Bioanalysis. 2022. doi: 10.4155/bio-2022-0080.
16t JBF Symposium, 2025
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A Systematic Approach for Generation and Qualification of New Lots of Negative

Control for Supporting Immunogenicity Assays

B Stepl: Matrix Screening

e, Table 1: Conditions for Screening Individual Matrix Lots

Conditi

S, PC:A"ﬁbOdy- Confi rmatory Drug Information Provided
No No Signal response similar to negative samples
Yes Absence of positive or negative inhibition
Yes No Lack of a false negative response
Yes Acceptable level of inhibition

Distribution of Individual Matrix Lot Response And
Outlier removal

i oo o

500

Before Outlier Removal, significant non-
normality (p < 0.001), skewness = 7.11

Step2: New Negative Control Lot Qualification

1000 1500

%

After Outlier Removal, good normality
(p >0.05), skewness = 0.63

Unspiked samples of the old and new lot
2analyst x 2Run x Plate Map

FHOBRE b

3.

2021 B2S Life Sciences

Assessment of Cut Point Impact

Compare variances of old
and new NC lots using

Levene’s test ﬁj\ ﬁ:& 0) *ﬁ E

Are they statistically
different (p < 0.05)?

0.01<p<0.05 p<0.01

Compare means of old
and new NC lots using
one-way ANOVA No-

Examine boxplots of

old and new NC lots 3. Calculate new

Are they practically cut point factors

Are they statistically different?

different (p < 0.05)?

p20.05 p<0.05

2. Shift original cut point
factors based on the
difference in NC lot means

1. Use original cut
point factors

Continue using the original cut point factor
Adjust the cut point factor based on the new
NC pool performance

Determine a new cut point factor
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2021 15t WRIB (Workshop on Recent Issues in Bioanalysis) White Paper

Challenges with Positive Control Generation for ADA Assays

e PC can help to monitor assay performance but may not represent ADAs in patient samples. Thus, PC in
general may not likely have clinical relevance.

e Either a pAb or mAb can be used as a PC; using a mAb to determine drug tolerance is acceptable.

e Data with both mAb and pAb PCs, if used, may need to be provided in the submission. Since the PC
is a surrogate control, clinical samples may behave differently in terms of sensitivity or drug
tolerance.

e pAb PCs are considered more representative with respect to clinical samples and preferred to be
used in assay characterization. However, reproducibility issues associated with the new batches may
impact assay performance.

e mAb PCs can be the preferred choice for monitoring assay performance to support long-term
clinical development and life cycle management, because of their lot-to-lot consistency.

e Important to establish systematic and organized reagent production processes to deliver quality
reagents in time to support assay development.

e Important to have biophysical characterization capabilities to characterize and provide a new lot of
reagent that has consistent biophysical characteristics with the previous lot using key QC methods (e.g.,
LCMS and SEC-MALS)

Hersey S et al., Bioanalysis. 2022. doi: 10.4155/bio-2022-0080.
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Table 3. Advantages and Disadvantages for PC Options.

Advantages

mAb e Can obtain a panel of anti-id

e Potential to select PCs to assess NAb and binding antibodies
e Relatively easy to purify and resupply individual mAbs

pAb e Specific for multiple epitopes and potential for a range of

affinities

e Rabbits typically mount robust antibody responses with a few

boosts

Antibody display
technologies
(e.g., phage yeast)

e Can screen for specificity of interest
e Can modify affinities by engineering

Human purified
ADA isotypes/subclasses

e Clinically relevant immunogenic epitopes, binding kinetics and

Disadvantages

¢ Single mAb as PC will only represent a single epitope with a
single affinity
e mAb technologies labor intensive

o Finite supply; need to pool and store bleeds
o Affinity purification may result in loss of low and high antibodies

o Affinities may be low if there is no affinity maturation step
implemented

o Can exhibit nonspecific binding

¢ Requires antibody engineering expertise

e Need a large pool of donors
o Will not be available for early trials
* Requires informed consent, scientific rigor and expertise

Table 4. Possible differences between animal-derived PCs and human purified ADA.

Features Animal-Derived
mAb pAb
Isotypes Single IgG subclass 1gG isotypes
Affinity Single affinity A range of affinities after

Epitope Single
Epitope specificity Non-conserved human regions in
CDR/FW/Fc, non-native structures

hyperimmunization

Multiple

Non-conserved human regions in
CDR/FW/Fc, non-native structures

Human Purified ADA

IgM, 1gG144, IgA, IgE

Ranges in affinities which may change with
time over the course of the immune response

Multiple

Variable regions (residual mouse or amino acid
modifications), non-native structures

Hersey S et al., Bioanalysis. 2022. doi: 10.4155/bio-2022-0080.
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Immunogenicity Testing of Therapeuti
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2 Cut-Foint of Screening Assay

The cut-point should be determined statistically with an appropriate number of treatment-naive
samples, generally around 50, from the subject population. Each sample should be tested by at
least two analysts on at least three different days for a total of at least six individual

1 — 1 measurements. One approach that allows for high assurance of a 5% false-positive rate is to
rotein Products eveloping an PP £ P

apply a 90% one-sided lower confidence interval for the 95 percentile of the negative control

Vahdatlng Assays for population (Shen et al. 2015). This will assure at least a 5% false-positive rate with a 90%
Anti-Drug Antibody Detection confidence level. This approach improves the probability of the assay identifying all subjects
who may develop antibodies. When using the approach published by Shen et al.. the reportable
Einidance for Tndus try value for each sample should be the average of the six measurements. The statistical method
used to determine the cut-point should be based on the statistical distribution of the data. For
example. the 95% percentile of the normal distribution is estimated by the mean plus 1.645
https://www.fda.gov/media/119788/download standard deviation. Other approaches may be used for estimating 95™ percentile. including the

use of median and median absolute deviation value instead of mean and standard deviation.
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Conclusions Il

Data is consistent samples representing a mixture of different biological phenotypes in serum, as
opposed to groupings like “NSCLC” or “BCC,” since cancer is a genetic disease.

Other therapeutic areas (e.g., inflammatory diseases) may have subpopulations that require a
specific cut point.

Rheumatoid arthritis has a type of autoantibody, rheumatoid factors, that binds to I1gGs.

Populations known to have potential impact on cut point calculations, disease matrix is typically used
during validation.

Sampling variability may contribute to differences in observed positivity (vs. population differences)

The biological differences of indications should be considered when
sCPFs are evaluated for and applied to different populations.

For a low-risk mAb, we found that new cut points were not required for
each oncology population.

*https://bioanalysisforum.jp/images/2024_15th]JBFS/D2-A1-02_JBF15_Michael_Partridge.pdf

C 16" JBF Symposium, 2025

http.//bioanalysisforum.jp/

37



I?I:‘Il
G
S
=
&

J
=
A
\/
>
=
s
oF
N
C
Ay
oF
St
eN
=)
~J

A

MEEDDGY > T—bh* f :_:'

PAFECEDHY ~ QO3ETHER
A > RERTE(C
B2 P A E N
Cengany BEHH

Q93. FHEDEL (Target indication) NERICEXDHEICDWVWT

CEREFMBNERE/MS TN
 Answered : 10 B O
(—BBiRE. EEHE1) \..
e T — MR DGAY/\—Toidigs | SP%x a
BEE. « UDNFEFREEES5IBBANBVEHEETS |- ADASINELNZEZZFTREW [EE] g
BEROEN BENBD, ) OBBEITETERVWN? (B1: UDT | 2
- BEBECLOTHEOEANEADNIERCHEER F. BCIWCTESER) *S;
FIIRERIPERDBESEBNET, PIAE 54— - BRCEAZBABERDIBIEND |5
'Y bOA VI EIBEDISE. TOREICEDT horz (Fl : EEREREmMP TOADAE %\
RERENRLDAERNRENEZ SNBEH, EADZXADZEL. AEEERAOHE. | o
=45 b NI BEDREDBVADASHMTEC BOEWSY—S'Y by OEBER | T
2EE5X3, ADASTEICHE) S
FEELE |- BEROGEVSECED. SEHRRCED, MFRe |- FESEERIEDHOOSYIEFRUSS E‘.
BeE FE L fEhicizs. MEEOBRICEESR XAEFEY (AAPSOWhite paper* | =
TEE ok, ICitikds D) *AAPSI, 2022, 24:4
= - EERA BE. §30FIoRSEESTRNE.
Hw bRA > MISBEOEORFATREER 3.
Be, St |- EERCEEECEBATIIFVNRESMERICSHD. | - FPR (2-11%) TEFHZFML, 2
(AT B3 NEOEETHEERENZORIU>< DU, WHELIE5hY bR > FOBESRELR
« TOERBHADAOREICEDLSICHEEZRIFID BE,
Mo LHREEDIEENSD LBVET,

15th JBF Symposium, 2024 80

*JBF DG2023-60 https://bioanalysisforum.jp/common/pdf/event/dg/DG2023-60.pdf
16" JBF Symposium, 2025

http.//bioanalysisforum.jp/

38



R BHLRTHY M > M RETESHD ?

BIHEENEINSNDRIA
HTYI, AY RA> BE
BEUEARVNWTIMN?

ADARITE (EWLVAWAIRANRMME D EZEZ(TE T,
BIENZEND EEEESEENDIEDH. EEFEDKRD T

e LDFEZRITTS/NDEDD., Bt/ [RHRHOEETHD

By BIRA > MAEDDEIREMEN G D F T, 2. CNEFER
(CHRFT U THIBEWEDNSIENTI K13,

FI(FITICKOTVDHY bRA> b NUF—232FK
&8 ZRVWTCHEZRIE L TLWERDNET .
HDIIEEHHBNEFT O TELS,. FPRTHHET S &1, {EH!
DS/NOFEH/DEE LR T D E X DHEE(CIAD X T,

128, Dose adjustmentt>REFEPIEDHIMELEE (CkHDBSND
CENEESNDIBE. BRREERTEIN SHVRD IEHRADAD
HBEMNKRDENDT—ANHDET ., EDHBEIC(E. WRER
DEEETODHY MRA > NEBHICKRDDHEHTEDD &
NELELUWTY, AIEERMNERER AT > 1 — )L HERER
DFHI (TR DD EF T D THFEF — L EDIREBINFTEED
BHARMECRDO>TEEY,

Fi. ADAZFIY RRA > RTIFRLKS/NTFHII I LWL\ ofe
FamNUEZERFO CVET, TORDLE" DY MR > bDORE
U"EWDTEXSIEARE(CIR D TS BHEEREH D FET (WEC
J&UTHE)

*JBF DG2023-60 https://bioanalysisforum.jp/common/pdf/event/dg/DG2023-60.pdf

16t JBF Symposium, 2025 BSiE) >4 — NEH : Q74-78, 83-93

http.//bioanalysisforum.jp/

39



R BHLRTHY M > M RETESHD ?

HAF>RICE, FIRC LD TEKRRPCHSH UHIFEE L TVDIUERDIRENZ D D ETEEEN
BRESNTHED., AERNDHELZEEITDINENHDCEMNDTEOHNTULET,
BIGENERDTH. AREEDHY MRA > MIRDBZTEBEZLWNERBWEITH. ADARIERS
R(CEENRRWC EESRPTET DL SRERBILTH <ALV ERDONET,

< ## /& > FDA Guidance (Jan 2019) D 2 &
*  Additionally, the observed incidence of ADA is influenced by multiple factors including method, sample
handling, timing of sample collection, concomitant medications, and disease condition.

*  B. Assay Cut-Point

The cut-point of the assay is the level of response of the assay that defines the sample response as positive or
negative. Information specific to establishing the cut-point for the respective assay types is provided in sections V
and VI. Establishing the appropriate cut-point is critical to minimizing the risk of false-negative results.

The cut-point of the assay can be influenced by a myriad of interfering product or matrix components.'® These
components should be considered early on in assay development when defining the cut-point and are discussed in
detail in section IV.K. Because samples from different target populations and disease states may have components
that can cause the background signal from the assay to vary, different cut-points may be needed for discrete
populations.

*  Although pre-existing antibodies to a variety of endogenous proteins are present in healthy individuals, these
can be much higher in some disease states. The sponsor should identify those samples with pre-existing
antibodies (for example, through competition with drug) and remove them from the cut-point analysis. If
subjects in the study have pre-existing antibodies, it may be necessary to assign positive responses using a cut-
point based on the difference between individual subject results before and after exposure to identify subjects in
whom ADA increases following treatment, also known as treatment-boosted ADA.
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—m <{#&> FDA Guidance(Jan.2019)MD:ic &
a' of response of the assay that defines the sample response as positive or negative. ... Establishing the appropriate cut-

point is critical to minimizing the risk of false-negative results. ... The cut-point of the assay can be influenced by a
myriad of interfering product or matrix components. ... samples from different target populations and disease states
may have components that can cause the background signal from the assay to vary, different cut-points may be needed
for discrete populations.

. During assay development, a small number of samples may be used to estimate the cut-point. ...The sponsor should
consider the impact of statistically determined outlier values and true-positive samples when establishing the cut-point.

. Apparent positive values and samples may derive from the presence of pre-existing antibodies or other serum factors in
subject samples. ... Although pre-existing antibodies to a variety of endogenous proteins are present in healthy
individuals, these can be much higher in some disease states.

. The sponsor should identify those samples with pre-existing antibodies (for example, through competition with drug)
and remove them from the cut-point analysis. If subjects in the study have pre-existing antibodies, it may be necessary
to assign positive responses using a cut-point based on the difference between individual subject results before and after
exposure to identify subjects in whom ADA increases following treatment, also known as treatment-boosted ADA. A
common approach to evaluating treatment-boosted ADA responses is to assess changes in antibody titers.
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* Myler H et al., AAPS J. 2021, doi: 10.1208/s12248-021-00649-y.
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Drug Tolerance @ E(C(E. EARRAZBHZODEY) EADAEDIEEARZRE S EIWICE EDET (BRI E) .
2. BEEEFT CTAEERBDEHDEH. BE(CEZEDHDIVENHDET,

ADAD AR Z &) (CBAIH D &LV DRSNS EDrug ToleranceDFEER E(CEMIT D ENNETT,

I in the ability of the assay to detect ADA in all true ADA positive study samples, despite the presence of drug. A

< ## I > FDA Guidance(Jan.2019) D &k
FDA recommends that sponsors examine assay drug tolerance early in assay development. The sponsor may examine drug
tolerance by deliberately adding different known amounts of positive control antibody into ADA-negative control samples

in the absence or presence of different quantities of the therapeutic protein product to determine whether the therapeutic
protein product interferes with ADA detection.

Drug tolerance may be improved using approaches such as acid dissociation that disrupt circulating ADA-drug complexes.
For example, acid dissociation may not be appropriate when antibodies are acid labile or the drug target is soluble.

Interference from the therapeutic protein product can be minimized by collecting subject samples at trough drug levels. See
section VILA for recommendations regarding the timing of ADA sample collection.

Anti-drug Antibody Validation Testing and Reporting Harmonization; White Paper (44PS J (2022) 24:4)
DRUG TOLERANCE pe

Drug tolerance can be improved by optimizing assay conditions such as the MRD, reagent concentrations, and incubation times. In
addition, various sample pre-treatment techniques and assay formats, including acid-dissociation, solid-phase extraction with acid
dissociation (SPEAD), affinity capture elution (ACE) , biotin-drug extraction with acid dissociation (BEAD), bead-extraction
and heat-dissociation (BEHD), and precipitation and acid-dissociation (PandA), can also be used to overcome drug interference.
Disadvantages of these techniques include potential loss of certain types of ADA, poor ADA recovery during sample pre-treatment,

and worsening of target interference. Therefore, the mildest assay conditions that still result in adequate drug tolerance should be

chosen. A combination of an appropriate sample collection schedule, sample pre-treatment, and assay optimization can ideally result |
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o
ﬁ <## B> FDA Guidance (Jan2019) MDEC#

*  When possible, negative control samples should be collected from treatment-naive subjects with the

medical condition being studied and should include subjects with similar gender, age, and concomitant
medications so that the sample matrix is representative of the study population.

* ... detection of ADA formation is highly dependent on the sensitivity, specificity, and drug tolerance
level of the assay. Additionally, the observed incidence of ADA is influenced by multiple factors
including method, sample handling, timing of sample collection, concomitant medications, and disease
condition.

»  Various substances in the matrix, such as free hemoglobin (hemolysis), lipids (lipemia), bilirubin

(interus), and presence of concomitant medications, can interfere with assay results.
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L:
d < ## & > FDA Guidance (Jan 2019) ) sC &

A. General Considerations for Assay Validation

Samples derived from pivotal studies should be tested with fully validated assays. At the time of
license application, the sponsor should provide data demonstrating that the assays are fully validated.
Validation includes assessments that demonstrate that an assay used for measurement of ADA is
suitable for the intended purpose. The fundamental parameters for validation include (1) cut-point,
(2) sensitivity and drug tolerance, (3) specificity and selectivity, (4) precision, (5) reproducibility’’
when relevant, (6) robustness of some assay features, and (7) in-use stability of critical reagents.

3 Reproducibility (also called cross-validation) is needed when more than one laboratory will be used
to assess samples
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*https://www.tandfonline.com/doi/full/10.1080/17576180.2024.2376949#abstract
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https://public-comment.e-gov.go.jp/pcm/download?seqNo=0000268010
Starcevic Manning M et al., AAPS J. 2022, doi: 10.1208/s12248-022-00728-8.
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The Immunogenicity Working Group from the IQ Consortium (Clinical
Pharmacology Leadership Group)

Regulatory considerations (Q20-Q25)

There is a debate within the bioanalysis community whether ADA clinical reporting,
which currently is primarily done by ADA titers, could instead utilize signal-to-noise
(S/N) values which are calculated from the screening tier. To understand current
practices, questions were asked regarding utilization of this approach. None of the 19
responding companies received a regulatory approval or submitted ADA data using S/N
in lieu of the traditional ADA titer assay (Q20, Q22). However, 2/19 respondents
reported receiving regulatory approvals with inclusion of both ADA titer and S/N (Q21).
It was not specified which phase of clinical studies were used to provide the
immunogenicity datasets for the submission.

(BE) IQO>Y—3TFAICENWTE, ROYU—Z00REE U TOS/NOFAIC DT
Mo, REPEEWR(CSurveyZEMLIE, BIELE19ttH, ADA TiterdfXiH D (ZS/N%
FAWTREILBOEREEIZD, S/INZRAVZADAT —4SZigH U (Eh oz, 19442
tt(&, ADA Titer&S/NOmAZRAWTERSNE, LEELTVND., (RESNERERE
F—Atv M EDRRRRER (CERSNEMNIFESNTLVRLY)

Grimaldi C et al., Clin Pharmacol Ther. 2025, doi: 10.1002/cpt.3568.

16th JBF Symposium, 2025

http.//bioanalysisforum.jp/

54



S/NEbzRWZEHMmOB R M4EC DN T

¥

ia_o
FDA Guidance 2019

APPENDIX: MULTI-TIERED APPROACH TO ANTI-DRUG ANTIBODY TESTING

Sensitive Screening Assay
. Further Testing May Not
?) o
A Be Needed
YES

Confirmatory Assay

] Further Testing May Not
Reactive (?) o Be Neesed .
vES
| I

186 *petection of IgA and IgE may be
IBM  needed depending on route of
|gA“ administration and clinical
1gE* evidence of hypersensitivity.

l

n BHNEBEHASF O ATEZEBE 7 TO-—F2HEL TSN, BRAHA RS ETIE.
FEEAT D Titers il (CH 1 D E & U TScreeningDBITEEZ BN ES/NEEDFHEC D
WTERHLTWVWET ., RECETEZEREI TO—FOREEICDOVWTERERINTL

EMA Guideline 2017

Titering Assay Neutralizing Assay

e Cross Reactivity to Endogenous Proteins
®  Isotypes Assessment
«  Epitope Specificity

Risk-based characterization testing, as appropriate:

) Further Testing May Not
2 o
Reactive (?) i Be Needed

YES

Titers (risk-based)

Annex 1: An example of a strategy for immunogenicity
assessment

Test samples
Tier 1- Screening l

Screening Assay
negative samples positive samples

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

Tier 2- Confirmation l

| Confirmed positive samples |

Tier 3- Characterisation / l

Characterisation
| Neutralisation Assay | e.g. titer, affinity, isotype,
_l antigen epitopes

Correlation of produced antibodies
with clinical responses

I

Assays for clinical markers (including PK, PD) &
assessment of clinical responses in patients
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Additional considerations
{development or validation data):
Drugimpacton S/N or Titer
Precision of SIN or Titer
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Patient Samples

<SCP
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5‘3 2SCP, Potentially
X Positive

Screening Assay
Cut Point (SCP)

<cCcP
Confirmatory Negative
Assay Cut Point
(CCP)

2CCP, Confirmed
Positive

Characterization of immune response
titer, neutralizing antibodies, isotype, etc.

scP (FPR1%)
&ccep

(FPR1%) (4H

BE= 17T 03

Scheme 1. Typical multi-tiered immunogenicity testing approach employed in clinical trials.
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Screening Scores log(SB)

Correlation between the screening and confirmatory

scores.
Graphs show average screening and confirmatory scores for 50

drug-naive serum samples measured in validation Studies 1-3. y\ iak R) et al,, J Pharm Biomed Anal. 2013, doi: 10.1016/j.jpba.2012.10.027.

Biological outlier
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or IR results averaged values S

No. Perform log-
transformation.

Normality
test passed
(p>0.05)?

Check normality
(e.g. Shapiro-Wilk
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Method
No. Log-
already performed. \f Non-parametric
Method

Scheme 2. Algorithm used for calculation of the screening and confirmatory cut points.

Screening Result (SB)

Titer6—9 S

- i " " Y scP (FPR1%) :
-~ SB
= IR _ ADA PC 14ng/mL
6ot P33 ccp (FPR1%) :
g ADA PC 9ng/mL
404 scp {22 ,,1,,/’,,:‘59 L40 2
:
E
=
20 o
: (8]
: SB: Signal to
- I ; j oo Baseline
1 3 R 100 IR: Inhibition
ADA Concentration [ng/mL] Ratio

Titration of a surrogate positive ADA control in screening
and confirmatory assays.
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Impact of ADA on pharmacokinetics.
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Starcevic Manning M et al., Bioanalysis. 2017, doi: 10.4155/bio-2017-0185.
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N RXOYU—ZT9FHET FPR Y 2-11% ERRBESCHY MRAD MEREIT D E
(. BUF®D White paper Tieraehn., I[WE. BRLDODRXIHF—RICKRDTVET

Immunogenicity

The use of floating cut-points by pooling the variability across all the assay runs is generally acceptable for
screening cut-point evaluations even when the variances are significantly different between assay plates/runs
because the use of dynamic cut-points is often impractical. However, as explained in the USP chapter, prior to
directly implementing the floating cut-point approach, potential causes for the variance heterogeneity should
be investigated and re-optimization of the assay should be considered when feasible. For confirmation assays,
the fixed cut-point approach is still the most viable strategy even when the means and/or variances are
significantly different across assay plates/runs. Methods for floating cut-point strategy may be considered by
spiking the negative control with excess study drug, but this requires further evaluation and validation. Titration
cut-points are necessary when the screening cut-points are too low and fall on the lower plateau of the positive

control dilution curve. The cut-points determined during validation may sometimes not be
suitable for testing the clinical study samples. If the false positive rate of the clinical
baseline samples based on the prestudy validation screening cut-point is under

2% or over 11%, the use of a study-specific cut-point should be considered.

iR 2015 White Paper on Recent Issues in Bioanalysis: Focus on New Technologies and
Biomarkers (Part3 - Lba, Biomarkers and Immunogenicity)  (Bioanalysis (2015) 7(24),
i 3107-3124) https://doi.org/10.4155/bio.15.226
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Data: ~ 50 samples,

== 3 runs |2 instruments, Compare means and variances between
2 analysts, if needed) runs/instruments/analysts
— ————"A*h —
Means similar Means different
Qutlier Investigate
avaluation Distribution 'S N
Variances Variances Variances Variances
similar different similar different
Non-normal MNormal \‘ {,/ e
l Fixed Fixed D Floati | . D
_ ixe xe ynamic oating Instrument ynamic
Transformdata _____ Outlier cut point cutpoint cutpoint cutpoint or Analyst cut point
{usually log) evaluation & _
=CP.V (CP.V) per specific — =qT,
P l instrument floating CP C—ODE:Fm]j(g:
onfirm | 5
Distribution \ | J AEUr
‘ ¥ . N ?
Non-normal Normal { Use NC.IS to Calculate CP.V Use NC.IS to Td\b ) )
| determine cut and CF per  determine cut
int instrument oint
g5k Mean + 1.645*SD or \ po‘ \ P | rreseen
percentile Robust alternative \ \ | [ 4

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

. e

Validation Cut Point

vl e
i (CP.V) c:orm;éinn Eactm;lCFl \/, (xY/
x ;cp'x a NC‘{I' !,:I::,}?n':" Screening Cut Point fo il B \\
- NC.V = Negative Control from Validation runs
=T NC.IS = Negative Control from In-Study run

J Pharm Biomed Anal 2008 Dec 15;48(5):1267-81. Gopi Shankar et al., doi: 10.1016/].jpba.2008.09.020.
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Table I. Comparison of New Cut Point Data Analysis Recommendations in this Publication and those Originally in Reported in the Validation

White Paper by Shankar et al. (1)

Floating v R1> b

Shankar ef al., 2008

w recommendations

recommended

Data transformation

Sources of variation

Outlier identification

Outlier removal

CP determination

CP normalization

Application
paramelric versus
nonparametric CPs

Application of in-

e Fixed, floating, and dynamic CPs were suggested for
specific situations.

* None is specifically recommended

* Only the intra-assay and inter-subject variability are
used in the CP evaluation.

* Qutliers are not differentiated as being analytical versus
biological.

* Outliers are evaluated from a single iteration of
ANOVA, without consideration of analytical versus
biological outliers.

* Analysis is done directly on the assay signal, instead of
S/N. Normalization (subtraction or division) with NC for
floating CP 1s done only in the end using pooled data from
each run.

® Floating CP normalization using NC is computed at the
run-level.

* Nonparametric percentile method was recommended,
when the S-W test p value is <0.05.

e No recommendations on when and how to evaluate in-
study CPs.

¢ Floating CP is recommended for all scenarios. Even
when a fixed CP is justificd, the floating CP provides
assurance against potential drift during in-study phase.

¢ Use of a dynamic CP is not advised, as it is generally
regarded as being impractical for routine application.

e Log S/N ratio is offered as default transformation for
routine apphcation.

¢ Both fixed and random sources of variation are
considered for CP calculation (inter-assay, intra-assay,
inter-analyst, inter-subject, etc.).

* A systematic analysis process is suggested to yield
differentiation for analytical and biological outliers.

* Analytical outliers are first identified and removed, and
then the model is refit to the remaining data to identify and
remove the biological outliers.

e Analysis is done directly on the log S/N [rom the
corresponding plate. Fixed CP on ratios equates to a
floating CP on the signal.

e Floating CP normalization is compuled at the plate-level
to adjust for plate-to-plate variability.

¢ Nonparametric method is recommended only when both
the §-W test p value i1s <0.05 and the absolute value of
skewness coefficient is =1 or < —1.

¢ Recommendations are provided for when and how to
evaluate in-study CPs

CP cut point, S/N or N/NC signal-to-noise, S-W Shapiro-Wilk
AAPS J. 2017 Sep;19(5):1487-1498. https://link.springer.com/article/10.1208/s12248-017-0107-3

16" JBF Symposium, 2025

lysisforum.jp/

ljoana

//b

http



Log NHS
(Mean Plate Sample Response)
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Log NC
(Geometric Mean Plate Response)

Fig. 3. Scatter plot of log of sample means versus log(NC) mean by plate. Scatter plot of
log of the individual sample means versus the log of the mean negative control for the
corresponding plates. In this figure, A, B, and C denote the three sample groups that were
tested in each of the assay runs. The solid line shows the linear regression, while the dashed
lines each have a slope of 1. The short dashed line has an intercept of —0.0134 and the long
dashed line has an intercept of

AAPS J. 2017 Sep;19(5):1487-1498. https://link.springer.com/article/10.1208/s12248-017-0107-3
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0.2 : s 8 " _ Screening 13w R
1s B B B B B . B B - > N TOERRICDUN >
§°-1‘:'%§ B_};— . Mo a T8 TlogZi LTz S/N 7 g
5 — - - : - —SFEZET7YvIATL g
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; O TR UABSH7ME (5t S
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| . LET. 2TOHNE S
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By MRA > MREZ

~ 5 B2 288 =
Fig. 4. Scatter plot of log(S/N) ratio values. Scatter plot of log(S/N) values for the 18 assay IS LTEREEZSR
plates, grouped by sample group, analyst and run. The figure includes all the valid values DOJgEENS DX T
from the dataset (those that were within the specified precision). The analytical outliers
identified by the statistical model are indicated with an A and the biological outliers are
indicated with a B. The reference line is the parametric cut point value in the log scale

Group - Analyst - Run

AAPS J. 2017 Sep;19(5):1487-1498. https://link.springer.com/article/10.1208/s12248-017-0107-3
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i (2017) &=

sd+ % <

HEDTIO—TY., £ETCOHIMN

Analyze negative control (N) data,
Identify and exclude outliers

l

Test sera from 2 50 drug naive subjects (presumed to be
ADA Neg.). Use balanced design with 6 independent runs
& > 2 analysts (3x2)

Samples from approx. 50 subjects, spiked with and without
excess drug, preferably in the same plate as the unspiked
counterpart in SCP experiment, > 3 runs x 2 analysts

|

Normmalize data as ratio of response signal (S)ta N. All
further analysis is on Log (S/N) scale

Alternative transformations may be used if needed.

If no transforamation is needed, then “S-N" may be used

Identify and exclude Analytical & Biological outliers of Log
(8/N) values. Re-evaluate the distribution

If S-W p > 0.05 or |skewness| < 1

il

If S-W p < 0.05 and [skewness| > 1

i

Mean + 1.645x (SD)
(or a robust alternative, e.g., use Median and
MAD instead of Mean and SD, if S-W p<0.05)
Alternative parametric formula that assures at
least 5% false positive rate with 90%
confidence level may also be used (2).

95" percentile

Alternatively, 90™ percentile may be used, as it
corresponds approximately to the parametric
formula that assures 5% false positive error
rate with 90% confidence (2).

Fig. 5. Flow diagram for determination of an ADA screening cut point

AAPS J. 2017 Sep;19(5):1487-1498. https://link.springer.com/article/10.1208/s12248-017-0107-3

Calculate % Inhibition. If no transformation is needed, all
further analyses can be on this scale.
If Log transformation is needed, analyze Log of (spiked /
unspiked) ratio due to negative inhibition

l

Identify and exclude the analytical & biological outliers.
Then re-evaluate the distribution

If S-Wp>0.050or
|skewness| < 1

rd

IfS-Wp <0.05 and
[skewness| > 1

N

Parametric Method for CCP
(99% upper limit)
CCP = Mean +2.33x SD

(or a robust alternative, e.g., Median & SD instead

of Median & MAD, if S-W p < 0.05)
Alternative formula that assures at least 1% false
positive rate with 80% confidence level may also
be used (2).

CCP = 99" percentile

Alternatively, 97th percentile may be used,
in order to assure higher confidence for
achieving a 1% false positive rate.

Fig. 6. Flow diagram for determination of an ADA confirmatory cut point
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Is the variability of the Log (S/N) ratio similar between the 2 sample cohorts?
(Use Levene's test to compare variances)

s —

Are the means similar between Derive a new cut point & CP
the 2 groups? (use ANOVA) factor based on study cohort
Use the established cut point Option 1: Create a NC for new population cohort
& CP factor Use the established CP factor
Apply CPF to In-study assay runs

Option 2: Derive a new cut point and CP factor
based on the new cohort and apply it with
existing lot of NC

Fig. 8. Decision tree flow diagram for deciding if a new in-study cut point is needed. If
populations are different (e.g., disease, change in demographics, etc.) or there is a need to
verily if previously established cut points are suitable for use in-study, then the following
decision tree is recommended to aid decision-making

AAPS J. 2017 Sep;19(5):1487-1498. https://link.springer.com/article/10.1208/s12248-017-0107-3
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Fig. 7. Scatter plot of sample mean percent inhibition versus sample .mean S/N ratio by
type of outlier for all valid values. Scatter plot of sample mean percent inhibition versus
mean log (§/N) for individual subjects after excluding analytical outliers. The vertical
dashed line represents the screening cut point corresponding to 5% false positive error rate
(FPER). The solid and dashed horizontal lines represent the confirmatory cut point values
corresponding to 1 and 0.1% FPER. Open circles indicate samples that were not
determined to be outliers. The yellow triangles are biological outliers for the log S/N
(screening assay). The blue squares are biological outliers [or percent inhibition
(confirmatory assay). The red triangles are biological outliers for both log S/N and percent
inhibition. The gray diamonds show the individual responses for the low positive control.
As shown, these low controls consistently produced screening and percent inhibition
responses that exceeded the established cut points verifying their appropriateness for use
at the LPC
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AAPS J. 2017 Sep;19(5):1487-1498. https://link.springer.com/article/10.1208/s12248-017-0107-3
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[EX : IV B Assay Cut-Point

The sponsor should consider the impact of statistically determined outlier values and true
positive samples when establishing the cut-point. The sponsor should provide
justification for the removal of any data points, along with the respective method used to
determine their status as outliers. Sponsors should consult with FDA if there is a concern
regarding the exclusion of outliers.

https://www.fda.gov/media/119788/download
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Business risk
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Likelihood of V Assay is
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s Recommended

--+ Considered based
on risk willingness
*included unknown
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Lauren A et al., Bioanalysis. 2021, doi: 10.4155/bio-2021-0028.
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Table 2. Overview of recommended anti-drug antibody validation parameters for nonclinical immunogenicity
assessment.

Parameter Minimal number of runs and Comment
T o BN (CE U/ \IRO¥ER7 T O —F

SCP 'cr;:vo runs of 30 individuals xi;g::gi::;:x::g: 'Y FPR 1 _0 . 10/0®r§§*§7‘-dtcut POlntEFRbe—C,f%B%nlﬂi(gﬁFB,%—c
Four runs of 15 individuals ‘ % 5 (FPR 10/073\‘_}335"])

Sensitivity One run At least 1000 ng/ml >S :}CO[‘]ﬂrmatoryZ:g

Selection of LPC Tested as part of precision ls_:lceci:e;;rzctieafirr;s::odnir;? o 3'5&%%(3:\&%%%&%%3’5@? (F7 < . 3 RO)E/H\IJ s,
Drug tolerance One run At LPC (or for more sens E}J#%%&%ﬁkb 3_ : t :54:%55
appropriate drug conce| [ S/N_CBA [ E’lﬂ?ﬂjﬁ?% : t :5__[0
Precision Three runs Ensure that the LPC and 8 J TK ( 'HE) % E E’J ta—éd)_c @n(j: ,I_‘\r_ct D :5 DT%
Acceptance criteria defi 15?63_% .
HPC: High positive control; LPC: Low positive control; NP: Negative control; SCP: Screening cuf] ° M RD%J:(,T% : t%’;ﬁlf-g\ ,._,J"‘(?."lOOOng/mL'C-{-ﬁ

Table 3. Overview of optional anti-drug antibody nonclinical validation parameters.

Parameter Minimal number of Comment
runs

Titration Case-by-case May be relevant to explain differences in the TK profiles in cases with a positive/negative or a S/N

approach is not appropriate
Selectivity One run In cases where assessed (e.g., small Titer(j:Case by_case

needed

— S FEHARIEHBRDT=&. Short-term stability &

Specificity One run Specificity against multimesigepitoy]

endogenous proteins Free?e/Tha_WODn:Hﬂﬁ@a‘/‘_C J: (A

Sample stability One run Include only short-term stability ana

Changes in critical Case-by-case Include only on a case-by-case basis as partial or In-study vall "
reagents performance of critical reagents or minor method parameter changes

LPC: Low positive control; MRD: Minimal required dilution; S/N: Signal to noise ratio; TK: Toxicokinetic.

Lauren A et al., Bioanalysis. 2021, doi: 10.4155/bio-2021-0028.
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JAIE) Conclusion

Last year, during DG (DG2023-60), it was recognized that
questions arising from ADA measurements were handled in a
tentative manner, based on individual thoughts, due to the
complexity of the measurement methods.

The summary of DG activities states, "It is necessary to share
know-how among JBF members regarding questions in the
lifecycle management of ADA measurement methods and to
continue discussions.”

In response, this DG focused on common questions among
members and aimed to create a “Tora-no-maki (manual)" by
discussing guidelines and personal experiences, summarizing
the DG’s opinions to shape this knowledge.

We are still at a basic idea stage of what this could be, but
we hope to gather everyone’s opinions, including the need for
this initiative, and develop this activity together.
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