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Background and Purpose

]
Assay Format of Neutralizing Antibody Assay

> When evaluating the efficacy in clinical studies of biopharmaceuticals, samples that are
confirmed positive for anti-drug antibodies are often subjected to neutralizing antibody
analysis.

> DG2020-49 “Neutralizing antibody analysis: Discussion to select assay format and improve

and 2020.

» The assay formats used were enzyme activity measurement for enzymes and blood
coagulation/fibrinolytic factors, and cell-based assay (CBA) and ligand binding assay for
antibodies.

assay performance” investigated CTD of biopharmaceuticals approved in Japan between 2015

» CBA has issues of sensitivity and robustness, and the development of neutralizing antibody
assay is difficult.

> CTD of biopharmaceuticals approved in Japan between 2020 and 2023 were reviewed and
compared with previous results.

> Issues and questions from analytical and regulatory aspects were discussed based on the
information on CBA obtained from the survey.

» In this presentation, we will introduce the outline of the contents of discussions in the DG to
help those working on CBA.

Purpose of DG2023-59
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Strategy for Selecting NAb Assay Formats
AAPS Working Group on Neutralizing Antibodies

The AAPS Journal (© 2016) ®Lm“m
DOI: 10.1208/51 2248-016-9954-6

Bonnie Wu - Janssen R&D, Johnson &

White Paper Johnson

Strategies to Determine Assay Format for the Assessment of Neutralizing Shan Chung - Genentech
Antibody Responses to Biotherapeutics _
Xu-Rong Jiang - AstraZeneca
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Abstract. Most biotherapeutics can elicit immune responses in dosed recipients RenUKa PiIIUtla - BriStOI Myers SqUibb
generating anti-drug antibodies (ADAs). Neutralizing antibodies (NAbs) are a subpopula-
tion of ADAs that can potentially impact patient safety and directly mediate loss of drug Joleen Wh ite - Bioge n/M erck KGaA

efficacy by blocking the biological activity of a therapeutic product. Therefore, NAD

detection is an important aspect of immunogenicity assessment, requiring sensitive and . .

reliable methods reflective of the therapeutic mechanism of aciion (MoA ). Both cell-based Manoj Rajadhyaksha - Regeneron
and non cell-based assays are viable options for NAb assessment. However, the scientific

approach for the selection of a suitable assay format (cell-based or non cell-based) for NAb

assessment is not cwrently well defined. In this manuscripl, the authors summarize the design Yu anx i n Xu - Genzym e/AI n\/|a m

and uility of cell-based and non cell-based NAD assays and recommend a NAD assay format
selection approach that relies on a combination of three factors. These incude (i) the ini -
therapeutic MoA, (ii) the evidence of desirable assay performance characteristics, and (iii) S ha | ni G u pta Amg en
nsk of i genicity. The utility of ing NAD response with pharmacodynamic data
NAb . N eutra I iZi ng a nti body is also discussed. The aim of this paper is to provide a consistent strategy that will guide the
selection of scientifically justified assay formats capable of detecting clinically relevant NAbs
for biotherapeutics with varying Mo As and diverse complexity.

KEYWORDS: assay format; biotherap ism of action; iing antibody.
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Revisiting the rationale and providing a MoA based
approach to select a format

O Primary Determinant - MoA BEEERIAECH T DMoAIC K BNAbBRIEED I EE

“ Drug Meodality Drug Target Drug-target Interaction m Recommended Assay Format

CeII based assa

Cytokines, growth factors, EPO

Recombinant protein or Drug binds and activates

Agonist : Cellular receptor agonists with no homology to Cell-based assay as primary choice,
antibody receptor -
— endogenous protein non cell-based assay as an
J j—x & alternative
. A Golimumab
; D bind d inhibits th : ’
Monoclonal antibody Humoral target ta:Lglj?at inds and it € Ustekinumab, MNon cell-based CLBE assay
FATZZN (RIEETF) ST
Drug binds cellular receptor Matalizumab,
: - S Cell-based assay or non cell-based
Antagonist Monoclonal antibody Cellular receptor and competitively inhibits Trastuzumab, —
g T T=R ~ (?ﬁﬂiﬂ’ﬂﬁgﬁi) receptor-ligand interaction Tocilizumab =y
Soluble receptor binds ligand MNon cell-based CLBE assay
: . Etanercept,
Soluble receptor Ligand and blocks receptor-ligand recommended; cell-based assay
Abatacept

possible with a suitable cell line

ToAT-Z~ (UHR) interaction

Targeted intra-cellular

ST e e ADC binds the cellular

Brentuximab vedotin,

cytotoxin mediated ADC = Cellular receptor irsfee:_:::ir;:ii?:gIztelsosge Adotrastuzumab emtansine cell'based assay(s)
by antibody HrEEEEME (ADC) pay
Antibody binds to t t cell
: nHbody binds 1o target o L Cell-based effector assay
Target cell lysis receptor through variable Rituximab, L
X : Target cell receptor, FcyR i - recommended, cell-based binding
through antibody Monoclonal antibody region and FcyR or Cetuximab,
effector function == or complement complement through Fc Alemtuzumab assay or non cell based CLE assay
%H}H’j'f%—g:‘/ﬁ'li P 9 acceptable with justification
domain
Replace deficient protein in ) . Human factor IX, . .
i . _ ) P Enzyme functions in : Enzyme bioactivity assay and/or
circulation or in target . ; Imiglucerase,
Enzyme replacement Enzyme circulation or through cellular cell-based assay; two assay may
< cells; may need cellular e Idursulfase, e nocded
%ﬁﬁ%ﬁ‘/ﬁ (E%E%) receptor for enzyme uptake - Galsulfase
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Concentration-Response Curve
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Figure 1.  Somatrogon Immunogenicity Testing Paradigm (All Study Periods)
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FPR: false positive ratio
GHD: BERIVESDIMAEIERE RIE
NC: Negative control

NS: Normalized signal
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FPR: false positive ratio
GHD: sENIVES DA RS RIE
NC: Negative control

NS: Normalized signal

1. HFhGHHFFADIED/\UT —> 3> FHERFER  (450BRZEE)
____ JAR2919  [AR4266 _______|AR5266 __________[C0317008 |

Precision (Original]
Cut point (Original]
Normal, 0.8100D,
YEREM], Cut | Mean-2SD
point, Cut
pointM7K#E

X ZEREROAVSHILINFT -2 3> HENNY
T -3 DRF R (FRAEEESN TLR VD, #)
Hp - chHf - 2 HAD X 53 (FHEER

Sensitivity Amendl, 4.90
Mg/mL

Drug -

tolerance

Selectivity, (Original]

matrix effect  GH deficient serum

Dilutional (Original]

linearity

Stability (Original]
24h RT, 5F&T

Robustness (Original]

(Original]
[Ammend1]Add3

[Ammend1]0.8560D, Cut
point factor 0.275

[Ammend1/2]in-study CP-
4-004, 0.126NS, 1%FPR
[Ammend1/3]in-study CP-
4-006, 0.395NS, 1%FPR
0.574NS, 1%FPR (control)

[Ammend1]0.48-0.31
Mg/mL

i FE(30.5-5 pg/mLf$iE,

[Addendum1][Ammend2] [Originall

ﬁ #H? : NCOODTHIERL. #15% ]

FPR

[Addendum1] [Ammend2]
normal, 1.0080D, 1%FPR

th# ? :NCOODTHIEL L, 1% FPR

[Ammend1]

[Ammend1)Add3,
pediatric GHD, Hemolysis,
lipemia, Icterus

[Ammend1]24h RT in
pediatric GHD, 5F&T

[Ammend1]
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[Addendum3]in-study CP-  [Original] %
4-005, 0.400NS, 1%FPR GHD pediatric, 0.636 B
Y
n
% ? :NCOODTHRHEDHY. 1%FPR | (/)
>
- [Original] g
0.52 pg/mL (goat c
pAb), 0.57 ug/mL Q
(rabbit pAb) Q
S~
[Addendum1] [Originall o
=
o
[Addendum1][Ammend2] [Original]Patient,
normal, Hemolysis, Lipemia hemolysis, lipemia
- [Original]lNo prozone
[Addendum1] (Original]24h ambient
[Ammendment2]72h RT temperature, 8F&T
- (Original]
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Minimum required dilution
Cut point
Sensitivity
Selectivity
Precision

(within-run)

Precision
(between-run)

Short-term stability

Freeze and thaw stability

Drug tolerance

BOGH-NI P O=F

1:10

0.892x[2MEXFIRDFEIIRFU

17.8 pg/mL
sTEE0H

3.6~14.5%

RRERZIEXTIR CV 9.6%
HRERBEIR CV 12.5%
EIREREXER CV 38.6%

r -
H10
.

AlVST orun
N7 7
4 )
R (HAR VDS ER (%
AR DSIEDH T,

\E?ﬁ%ﬁ'@@éo

(" )
SiRE TCVA RN
[EIERIEDHIEDFH T,
SFEEH CHd.

~

2~8 CKRU17~27CT4H+H

RIF TRRET IR D30% LU
3~ 5[EIDFRFERIEFS (V)L T

ZAEXTERD30% LA
1.13 pg/mL
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- #BHLEE1/24H(CL201) ADABZ466.7% (2/3%1) NAbBZ$50.0% (1/241)

- JBHME24H(CL203) ADABZ$£100% (8/8) NAbFZ437.5% (3/84)
- JB9+5534H(CL301) ADABZ1%£58.3% (7/125]) NAbRZ%71.4% (5/761)
- EINEHER(SDG001) ADAMZ466.7% (2/361)  NAbBZ4$0.0% (0441)

- ADAKRUNAbDEAENEIR NS,
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UNU. EBIEH RSN THD. TAREEY)RYLE TEHERIFE THol,

o IRFRTIIIREECLDIRZEME EORSHRREX(EERHSNIR,
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IAR : Infusion associated reaction (%5E:EXIS)
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Cut point

Sensitivity
Selectivity
Specificity

Precision
(within-run)

Precision
(Between-

Tolerance

5015

10018
ZMEXTERIRIADRLU THHIEUIZFE

2 EXTIRARIARDIRICE THILE
Ui EE(C1.33% R UIAE

55.0 yg/mL (BR&EXTER)

WEI(C 0.844 #FEUIAE
5.04 ug/mL (BREXTER)
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stastEA (ERgG 71
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2% : Postmarketing Requirements

Clinical Pharmacology

-

13.

FDANS. NAb73 A
(u,lé\gﬂﬁ*ﬁ,_f_(l
DVWTCENINTLS
W, SEIODITED
DITRE (L. Dt
=1, 2E6(C. 500
ug/mLziElcUToH
n. FDAOEX(IN
ASYEV) ) el

To conduct an assessment of neutralizing antibodies response to dinutuximab

with a validated assay (under CMC PMC m) capable of sensitively detecting
neutralizing antibodies responses in the presence of dinutuximab levels that are
expected to be present at the time of patient sampling. The neutralizing antibodies
response and its clinical impact will be evaluated in all available samples from
ANBLO0032 [DIV-NB-301 and DIV-NB-302], DIV-NB-303, and DIV-NB-201 studies.

UTC Response: UTC has no preliminary comments at this time and looks forward to
discussion with the Division

Discussion during the meeting: FDA acknowledged LUTC’s response and asked UTC to
provide information regarding immunogenicity samples in Studies ANBL0O032, (DIV-
NB-30land DIV-NB-302) and DIV-NB-303 and DIV-NB-201. UTC stated that archived
samples from Studies DIV-NB-301, DIV-NB-302, and DIV-NB-303 have been evaluated
for immunogenicity and the assessment is considered complete. FDA stated that the
issue is that the neutralizing antibodies (NAb) assay is considered to be relatively
insensitive. The FDA stated that a sensitivity otl 500 pg/mLjwould definitely be
considered adequate to ensure detection of NAb. expressed concern oYy

FDA stated that they understood the concemn,
however the current NAb assav is too insensitive to characterize the incidence of NAb
and that an assay with improved sensitivity is required to adequately characterize this
aspect of product quality. The FDA further stated that UTC should either develop a new
assay or optimize the current assay to improve assay sensitivity. FDA stated that UTC
should use the archived samples collected under Study ANBL0032 and available samples
from DIV-NB-303 and DIV-NB-201. If there are insufficient samples available for
assessing neutralizing antibody response, UTC should conduct a new study in which
immunogenicity will be assessed
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0 We summarized the assay format selected for neutralizing
antibody analysis from CTD of 35 biopharmaceuticals
approved in Japan between 2020 and 2023. Enzyme activity
assay was mainly used for replacement therapy (Enzymes,

coagulation factors). LBA was mainly used for antibodies. CBA

was mainly used for hormones, ADCs, and toxins. When the
cytotoxic activity was MoA, CBA was dominant. The above
results showed a similar tendency to the results of the
previous survey (2015 to 2020).

d We introduced the cases of 3 products (Somatrogon,
Vestronidase Alfa, Dinutuximab) from which much
information on CBA was obtained from the survey.

d Based on the information on CBA obtained from the survey,
issues and questions from the analytical and regulatory
aspects were discussed and introduced in the form of Q & A.
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