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JSL Script for Determination of ADA
Cut Points in Immunogenicity Studies.

sees
:.ooo..:
..........
oooooooooooooo
................
s®%elet®%s 0,00,
.................
X

ssgete
......
............
..............................
........................

--------------

........
.s®

.
MR
.v-.""".t":' :::::
-----
..........

--------------
------------------------------------
..................................

*a
......
.....
-----
e .
.
.....

L] L] L]
Briiriiiisossrsiiiiiiiivgs

Min Gyu Oh
Assistant Manager
CMC Statistics Team | Celltrion




CONTENTS

Introduction

ADA Assay Development and Validation

Determination of ADA Assay Cut Point
JSL Application Development

g

DISCOVERY I
SUMMIT [




Introduction
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Guideline on Immunogenicity assessment of therapeutic proteins, FDA 2017
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Introduction

Immunogenicity (2 <& &)

HE =4 (BioA)

27| 0| &3tH = 4 E L analyte (e.g. . « T2, ECL/ELISA & ligand
olasma) £ ADA 5)2| stability EF_'?_' binding assay (LBA)7} ool 2 mEal
: erum) —v—EI ?lsh -80°COf|- '1 3 0| 2& e o
3_g= : i = o W= A LHIB(H oM Bl BAwe 1 1lgM, 1gG, IgE, IgA, 1gD
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_) VEGF ELE_I, : Enzyme-linked immunosorbent assay
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ADA Assay Development and Validation

ADA E4¥: Qualitative
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ADA Assay Development and Validation

FDA Guidelines —Tiered Approach to ADA Assay development

FDA O A= Screening Assay 0| A & Bt3 0] L2 AX|= Confirmatory assay 7HX| 5=
Screening Assay= X|2& CHHEO| Cict 2= M| S 20 TIASHA H=5t2,
X E I ADA X AHE BA|Sts 28Xl YWHO|LCt

S|

=]
™ 1

ro

K28 T Ao it ADAS| £0|d 2 27| s = =71
(Confirmatory assay)S Saff =9l
Zt Assay 22 S W= Ao ME CHE Cut point & AMESHH,

Cut point & 7| &2 = /g S LY,

Confirmatory

FDA 2016 assay

: Clinical Sample testing 2| &% Screening assay 0l CHSH 5%,

Confirmatory assay 0| CHSi A= 1% = 0.1% False positive rate # &5t QULCE, Characterization assays (titer,

Nab, epitopes)
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ADA Assay Development and Validation

Multi-tiered Approach

i

. (Potential) Negative
Screening assay Positive g

/\
g . (Confirmed) Not
Confirmatory assay
] ]
ADA ADA ADA
Reported Result Positive Negative

e e <=

R ADA titer NAb ADA ADA epitope
Other Analysis soyomg | “meroe

L J -
Standardizing terms, definitions and eopeafs!)rrlmg.@nq interpreting unwanted immunogenicity of biopharmaceuticals, 2015.
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ADA Assay Development and Validation

Cut Point - Experimental Design

USP<1106> Of| (t2™ Clinical study £ IS Al= 50 donor O| &2 2 £ Ef §|O|E{ 7} £=&! £ Of S,
Nonclinical study £ |3 A= 15 ~ 30 donor 2 £H HO|HE =&sl= A2 HESI ULt
24 242 Soff ECt F&St Cut point T2 2IH, Of2 2t 22 Balanced experimental design 2 A& 5H7| & SiCt.

(Latin Square Design - Shankar et al. ,2008)

Subject Grouping

Run S1-S16 S17-S32 S$33-548 Yi'k: u+ Q; + BJ + Yk +£ijk
Analyst 1 1 Plate 1 Plate 2 Plate 3 where q; is the fixed effect of the i-th Analyst,
Plate 3 Plate 1 Plate 2 B; is the random effect of the j-th Run,
Y« is the random effect of the k-th Plate,

Elaied Blale 3 Elate.1 g is the error term (= the remaining variability.)

Analyst 2 Plate 1 Plate 2 Plate 3
Plate 3 Plate 1 Plate 2
Plate 2 Plate 3 Plate 1

Statistical Methods for Inmunogenicity Assessment (Harry Yang, et. al, 2016)

"9 e ; : v @9
DISCOVERY teegit:: 5
SU M M IT Copyrighté SAS Ir:tittze Inz. A!riglﬂs reserved. J m p



ADA Assay Development and Validation

Cut Point Determination and Evaluation

> 50

Drug naive Donor

Serum(Sample) : Drug-naive Donor CH&f 2 2 X F &[0, BtR A4S S35l Cut point A|4tS 9/ GIO|HE =& TtCt.
Zt EHA HE 7D Cut point &= =5 A AH| Clinical Sample Of CHSH B7 A| T 10 EICF
Cut point 2Lt & 2142 7HX| = Z 2 ‘Positive’ 2 &7, Screening 2 Confirmatory > 7} Study =2 2

Multi-tiered Approach 7} X8 &l C},
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Determination of ADA Assay Cut Point

Screening Assay
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Determination of ADA Assay Cut Point

Confirmatory Assay

Screening assay O|A] @ d2 = THEE AN O T ~Al == + HK H

o [
Confirmatory cut point 2L} %Inhibition 0| ¥ 2 ZX= 3422 MAE

d I},
M7 LA 0|H =71 EM S (characterization)?} ER& = QIC}
Drug-specific ADA £ &2 %Inhibition & &g A2 2 0§ =22 Confirmatory cut point 2L} & Z40|Ct,
- =7t EM3} 0| A| : Ligand-binding assays & O| &%t 3 &4 &4
(B2t Neutralizing Antibodies : 4 E2| =<8 2/d 2 XEHS5H0], M E L= oo g2 0= = U2.)

%Inhibition 2| %= Negative 24= 712 == 7| =0 Log transformation & & & =+ giCt.
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Determination of ADA Assay Cut Point

Statistical methods for cut point determination

Screening THA 0| A= Signal to noise ratio G| O|E{ &, Confirmatory THA 0l A= %Inhibition 2t= H|O|E{ 2 AHESHCE,

o

O] &gttt

Cut point 282 I8t HIO|H & Drug-naive sample S B2 ZH3510] F e 4=
(Gl Al, Drug-naive sample 4071 & 3 Et= H7}510f Cut point 27 =, X n7i Sample 0f CH3H Screening =&.)
Cut point = HIO|& &40 2t 37tX| 5 (Fixed cut point/Float cut point/Dynamic cut point) £ L& 5= U&=0,
Run ZF B#X}0| 7} QICHE 78 & 12{sHX| 2O0tE Z|= Floating cut point & 2 ARE$ILCL,
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Determination of ADA Assay Cut Point

Distribution

tot

HIO[E{7} Bt M 225 MEX| R=CHH =1 Het Box-Cox Het & H|O|E0] St=

HO[ 44 &Y | Of OF gt

r

—_

duty oz 2 OS2 BHO| AFE S, Box-Cox HEH2 =2 2 E(Rank-preserving)#et 2Al O 2 [|O|EH Zto| ACHA
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Determination of ADA Assay Cut Point

Exclude Outlier

HIOJH =2 22l =0= BEES Z278517| ol £0|X[(Outliers)ES X 73l OF otLt,

AdtX o = MZ3tA 0| X|(Biological outliers)2t &4 % O| & X[(Analytical outliers) & T2t X AL,

M=3t™ 0| A X|(Biological outliers)
: Donor/Sample 2I72| O| &g 20 Ll & = A=
o

ol 0
Ofl Al) 7| & & H|(pre-existing antibodies) Y &7t 0L =2 M= S LIEHHE A2,
=48 0|4 X|(Analytical outliers)
b

: Zt Run E dgl HEOf Qo & & = A= O] A
)

=]
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Determination of ADA Assay Cut Point

Distribution & Outliers

Original data
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Log-transformed data
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Original Data Of Ci 2t Normality testlng(Shaplro-Wllk normality test) AN End
THEt 7HSSHEL, (p-value<0.05)

o = = —
oTlTo= Ejﬁ70¥}4 U= Ado =2

160 18

# Ol Al EIOIEH M=

ol Z#2 Al

Log-transformation 0=
oT =2

DataZt Etd 44
X 2M0|ME log-scale & ME310] 24 TlIalistA EICt,
1.5 IQR HHO 2 Outlier 282 [, 171 CIO|E{ 7} Outlier 2 < QIL|E 2, 8T C|O|E X|H = Cut point &
DISCOVERY ' :

SUMMIT

=HBHCL
]

—

]

[ ]

‘ °

Copyright © SAS Irstlth‘e

Inc.

o

L D
L

Alfrights reserved.
®

jmp



Reference

Standardizing terms, definitions and concepts for describing and interpreting unwanted immunogenicity of
biopharmaceuticals (Rup B et al. 2015)

Statistical Methods for Immunogenicity Assessment (Harry Yang et al. 2016)

Statistical Evaluation of Several Methods for Cut-Point Determination of Immunogenicity Screening Assay

in Journal of Biopharmaceutical Statistics. (Meiyu Shen et al. 2014)
Recommendations for Systematic Statistical Computation of Immunogenicity Cut Points. (Devanarayan et al. 2017)
Guideline on Immunogenicity assessment of therapeutic proteins, FDA 2017

Immunogenicity Testing of Therapeutic Protein Products —Developing and Validating Assays for ADA Detection -
Guidance for Industry, FDA 2019

Assay Development and Validation for Immunogenicity Testing of Therapeutic Protein Products, FDA 2016

USP (1106) Immunogenicity Assays—Design and Validation of Immunoassays to Detect Anti-Drug Antibodies, United
States Pharmacopeia .

DISCOVERY '
SUMMIT ;




KOREA

DISCOVERY

SUMMIT

EXPLORING DATA
IIIIIIIIIIIIIIIIIII

JSL Application
Development

L ® L]
.............
n:.:oo:Q’:

0°2%200%%00000°
.:.::loo:......:'
.............

[ ]
L] L ]
©0 o % 0 ag0ee

[ ]
......

.......



	슬라이드 번호 1
	JSL Script for Determination of ADA �Cut Points in Immunogenicity Studies.�
	슬라이드 번호 3
	Introduction
	Introduction
	ADA Assay Development and Validation
	ADA Assay Development and Validation
	ADA Assay Development and Validation
	ADA Assay Development and Validation
	ADA Assay Development and Validation
	Determination of ADA Assay Cut Point
	Determination of ADA Assay Cut Point
	Determination of ADA Assay Cut Point
	Determination of ADA Assay Cut Point
	Determination of ADA Assay Cut Point
	Determination of ADA Assay Cut Point
	슬라이드 번호 17
	슬라이드 번호 18

