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Basic and clinical analysis of anti-drug antibody against therapeutic antibody
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Unlike conventional low-molecular-weight drugs, therapeutic antibody has
immunogenicity, and anti-drug antibodies are produced in the body. In this study, we clarified the
characteristics of anti-drug antibodies against various therapeutic antibodies, investigated the
effects on clinical efficacy and on the pharmacokinetics of therapeutic antibodies in patients with
autoimmune diseases. Although the production of anti-drug antibodies is observed in many therapeutic

antibodies, their characteristics varied, such as reducing the blood concentration of therapeutic
antibody, some not, and others depending on the measurement method. The clinical effect has stronger
correlation with the blood concentration of therapeutic antibody. In addition, biotransformation of

therapeutic antibodies was also discovered.




B X C—19,. F—19—1, Z2—19 (@)

1. WFFEBREE L FI DA 5

PUARES ST D 16 LIFIER UHEETH D Z &b, KO FERG & I1TE2 0 Y
RNETREIC BT DA AEEB N/ NS W EZEZ SN TV, L L, Pkl E o sqg AEKN T
N DOENTHRIZFMEZ RO Z LD FUREIRMICH T D HUR (B PTAR) 2AHEL L., e
KT 25| & 2 HEFNIRE SN, BEDEL DA TIE, F A FRGAERLIZE b
FUHURESR S, X0 o FMENE < PUEMPUEDOHBRERNE W R S T& 72, b MUHTED
VERLEEHBRRIC L DV 2DV R BME T LT &2 BN TE 22, &IFTH b ML PCSK9 ik
Bococizumab @ Phase 1T IZB W T L OEFITHEMPUEN I L., TR BRIENHER I
PO BT ILITBVIAENTWS, $hbb, BEMICHEEIC X 20RO EF v 72T
WX PEEMPUAD HEEERBSIE TE 20, 2O K9 RIS bbb 59, Jryhiiko HE
L FOERICE U CIEEMICITMA STy, ZOFEKEE LT, UFREZ LS,

1) Pyt iRHBLZ B3 2 BB D K 23 A

2) HUEEMPUAD EREN AR

3) PUERMPUR D RGN T~ D FE M A

T CITERIRIZI VT, FUREE LS o i P BRI E 23 KRR S v, ERHEIRIE~D—B & 725 T
5, B v~FREICBWOTHINF-a Pl A > 7 V) F~T7 08 1 pg/ml AR IR AN HES
THZLENRESND, ZNEHETIHEF Y b (LIF=v7 Q) BDELESNTZ, ZHITH
BATLH IEREOHMIC AR ERERMET 2 b0 L WSz, L, 47 L bHikESEK
fi D I R BE 720 CITaE B 2 MW 3 T & 9, IR DTG O E I 1T M PRt D N A A
= —OFRPMIEIRRILTH D

2. WHEOHED

PUERPPUR BB O R (GBEM - FUREZEK LMD & HUEEMPUROBREREZ B ST L, JUik
=3 IS BT DR RO EIREE O 2 BT, 72, RERIZE W THEYIIRSZ O
EDOEEER 2 5T 5, FERINCHURE K S OB EEIE D KB A KT 57200, i
I HURICEE T 2 AT S A IUET 5,

3. WOk

TR RS2 I S5 b I BE 0 KURAMA =2 7R — RAFSE (RO357) & L < [Pk EEZE S TDMAFSE (R1386)
~DOBIZFEE L TCHWHEE ) v~FABES L IIRIEMNIBRBREE SR E L, 17
XFo~7, MU RT mFZ BT b, UATI X~ T REBEOBAAMTE (8500 #A)
Z iz, JUERHTRORHITESILS3 O (BECL) ¥4 iV, floating 1w FaRA v FEHEE L
Btk 2 e Uiz, PUREI S oI R EITE &0 R 2 V., BRSO NNCEMEE 21T > 72,
A DA EEIFEEHCTHE L, 28T —2 %6 I35 L O A R Lz,

4. HFFERE

1) A7V xv~7 (IFX) HE52%Z 7B 7~F RA) BE

41 4D RA BE x5 L LT, “IRRNINEEE

DL 1L TRX PR HIE O 835 2 BRAE L7, 20- __Pp<001
ZAG B EVER R s D IR 2 THIT 5
MR IRX SR 2 B, A % mie R & KR R,
W LTz, WBE O —RIGEMEICE T o T
—J7, IFX JREEHIER S CIIERERICB VT X
0 BRI RSB S s, EEERICBWT
IFX {BIRA~O— IR ARISE X CE TR Y | 1B
e =K ) 7L T IRARINE BE ORI EH
LB 2 o7, HusEwhiik (ADA) BEMEERE 13 39
£ 44 (10%) T o7z, ADA B EE Clrdim
IFX JEEEDME T LTS, 2hi & o4 572 B
1338 B o T, ADA LIAMZ & M TFX Ja s
DR TERRNSHD HO L HE S, IFX IBED) 01L—o-or02—
NEEENE L OMBERE»-T-EEZ BN D, ADA (+) ADA (-)
INZCL A IFX BEERERE RS 1 AFELIN D "
BN RIC L B IR b2 7 v hh sl L, B ADABE - BEBETOME IFCREDR
P IFX B IS < ZIRRISE O FRIATREVEIC DWW TS L7z, ML IFX 325 0 Z Ol T
IIIEERIEZ PRI CX o =—07, M IFX BEMES M A ¥ —u o1 2 (IL) -6 BE
D3EO RA BBERE CITIRIET IE RN A EICE o 72, I IFX JBEE & ADA ZfAA b - BE Sy
IR TPIEE TRICE Zevo 7o, LLE L 0 SRR TO RA BT 5 IFX IBIFIZRB VT,
ML P TFX R0 IL-6 2 FE OHIE 1T IR ARSE BE OB THICE A TH D Z ENRB ST,

154

104

Serum IFX levels (ug/mL)




(a) g 100+
> ] —
3 80 '
3
[<]
5 60 Log-rank P value = 0.24 |
©
2 40 == High IFX / ADA Negative (Group A)
2 == Low IFX/ADA Negative (Group B)
% 20 =~ High IFX / ADA Positive (Group C)
él_) == Low IFX / ADA Positive (Group D)
0
0 3 6 9 12

Time after serum sampling (months)

-
o
o

©
o

——

| Log-rank P value = 0.017 |

[e2]
o

N
o

< High IFX / Low IL-6 (Group A)
- Low IFX / Low IL-6 (Group B)

Persistence probability (%)

20 == High IFX/ High IL-6 (Group C)
== Low IFX/ High IL-6 (Group D)
0
0 3 6 9 12

Time after serum sampling (months)

me IFXREE (@ADA 3 L <IF0) IL-6 REDHEASHLEICEICEENRICL S IFX AR

(2) Y R=T (1C7) ¥%5%%% 7= RA BE

300 fifRZ %% e L CADA ZRH L EZ A,

FEMEL 2WER H 2L H Y |
S, i, ADA faMmiklc
FEAR T O FZER Tl AW Al FEM 2 RIZ S v,

I3RS M EHE SNz, L., IFX O%E
LR UTECL & U8RI/ NSNS D TH -T2, & BT, ADA BEHEMRIC R W T TCZ 2

IFX Bt 5 ABE TR LD L9 72 ADA & XRS5 Al H
BT H A TCZ JEE MRV VRIANFRD B v, ADA 231+ TCZ 2

(B3) =X xNt7 b (BIN) 85423177 RA BE

RIS

EMED R

BWT, BURERSEOT I ) BRIEMCUIMTE ol XM A RN T AT —A—T 3
VINETL DI ENHENE 7o TE o, IEEMESCIRENRE R UL

7- B
- ?é%—ﬂ

B2 DO A

NG UAT—A—varra7ry A NVEMRATHIVNEND D, £ 2T, A[IEME TNF 254K ETN

JE =R

22\ T

vivo,
ETN OHUsH: & A

RERC I TR EEHERS |

CEBEGINECESSHEREBE LA A N T VAT —A—Ta U EMRGE LT,
HIF EIN O & A ENERO N Kildd 28 Liz—
72BN R E RSN, B MBZ U TFONTFE—F 4 (DPP-4)
in vitro CETN ® NKui2 7 2 /BRELIRT L7=, DPP-4 [AEHRIT ¥ 7V 7F o OLE T
in vitro TONKW2 7 I /@O ZEl L=, ., ZONKE2 7 I/ BREIX
LZedoiz, UUbE, DPPAICKAEINONRKEE2 73 )

J7. RABBER~ U 2D MF B N R 2
(=N

. in

MERIBEVWINSAF N T AT —A—2 g U EHTICERL L,
ETNAZR9% ADA ORIEFR & LT, Sef Tl & Ao A 2 T —OilifilZ Shltiat Lic, Sv 27 7

PO HIVIRNE DD FRIEDOHEIE T if‘ﬁ

ITanZ DT L7273 @ WMEIAGER O b, S 6IC, BTG T, A 4T3

? vy R, RER,. 7y A TEICOWTHE TERIX
*&5@@&%AT%
PN EVME T DN FE O

ETNO 7 = /BEFIICE L

KGNl NKSih 527 H I
EA=PRPANIE L TW3,

bz, ZDZ Lnb,
FATI ENA F TR ?
—DZEF)Y ADARR IR

BY DA REMED RE S prnoNsksssDPP-4ic
iz, UL, ADA &if  &o ToiahzmsetEst
PETN P (CARB ANRRsy TR
'57%721/\ e, BRR

PRSI BEEH XD

AIEEMEITIE VW E B 2 5

niz,
(4) TFX % 5% 52 T RIEVERG R B ESE

r

.

1
51
101
151
201
251
301
351
401
451

DPP-4

LJAQVAFTPY APEPGSTCRL REYYDQTAQM CCSKCSPGQH AKVFCTKTSD 50
TVCDSCEDST YTQLWNWVPE CLSCGSRCSS DQVETQACTR EQNRICTCRP 100
GWYCALSKQE GCRLCAPLRK CRPGFGVARP GTETSDVVCK PCAPGTFSNT 150
TSSTDICRPH QICNVVAIPG NASMDAVCTS TSPTRSMAPG AVHLPQPVST 200
RSQHTQPTPE PSTAPSTSFL LPMGPSPPAE GSTGDEPKSC DKTHTCPPCP 250
APELLGGPSV FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKFNWYVD 300
GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QDWLNGKEYK CKVSNKALPA 350
PIEKTISKAK GQPREPQVYT LPPSREEMTK NQVSLTCLVK GFYPSDIAVE 400
WESNGQPENN YKTTPPVLDS DGSFFLYSKL TVDKSRWQQG NVFSCSVMHE 450
ALHNHYTQKS LSLSPGK 467

DPP-4 12K BEINDNKRIH2 7 S/ BERENAF S VR TF—A—2a Y

300 MifAZ SR E LTADA ZRH L & 2 A, K 5% IE & HIE S 7z, BRIz VT
W, I IRX R O T BIEL S iz, ADA FEMERIR D —E8CT H I IFX BE DK F RO Hi
DTG, ADA LIAAOBER G AR IFX JREAB O & 725 2 ED0VRIB I LTz,

fiEE C ADA X S & ERPUREEMIC

BWTHETHZ ENREINT-, 5. ADA DR

S

PWPREZIETIELD R TFIERNLD, MIFEEICIVRRL DR ESES if&%o
2o ADA DSMZ & HFUAEEZE S PR AR N O BRI NFES D Z L0 b BRRZIRIZ OV TR, 3
WL IR & OB TRVNE B R BT, SbIC, FUREERDO AL A N T AT —A— =
CHIER S, B LW O B & B O S ENRE ORI D L ENED VR ST,

(5| FH3CHR)

(O Baert F, Noman M, Vermeire S, Van Assche G, D’ Haens G, Carbonez A, Rutgeerts P.
Influence of immunogenicity on the long—term efficacy of infliximab in Crohn’s




disease. N Engl J Med. 2003;348(7) :601-8.

Ridker PM, Tardif JC, Amarenco P, Duggan W, Glynn RJ, Jukema JW, Kastelein JJP,

Kim AM, Koenig W, Nissen S, Revkin J, Rose LM, Santos RD, Schwartz PF, Shear CL,

Yunis C; SPIRE Investigators. Lipid-Reduction Variability and Antidrug—Antibody
Formation with Bococizumab. N Engl J Med. 2017;376(16):1517-26

Takeuchi T, Miyasaka N, Inoue K, Abe T, Koike T; RISING study. Impact of trough
serum level on radiographic and clinical response to infliximab plus methotrexate
in patients with rheumatoid arthritis: results from the RISING study. Mod Rheumatol.
2009;19(5) :478-87.



6 6 0 4

Nakae Kazuto Masui Sho Yonezawa Atsushi Hashimoto Motomu Watanabe Ryu Murata Koichi 16

Murakami Kosaku Tanaka Masao Ito Hiromu Yokoyama Kotoko Iwamoto Noriko Shimada Takashi

Nakamura Miyuki Denda Masaya Itohara Kotaro Nakagawa Shunsaku Ikemi Yasuaki et. al.,

Potential application of measuring serum infliximab levels in rheumatoid arthritis management: 2021

A retrospective study based on KURAMA cohort data

PLOS ONE e0258601
DOl

10.1371/journal .pone.0258601

Masui Sho Yonezawa Atsushi Momo Kenji Nakagawa Shunsaku Itohara Kotaro Imai Satoshi 45

Nakagawa Takayuki Matsubara Kazuo

Infliximab Treatment Persistence among Japanese Patients with Chronic Inflammatory Diseases: A 2022

Retrospective Japanese Claims Data Study

Biological and Pharmaceutical Bulletin 323 332
DOl

10.1248/bpb.b21-00906

Iwamoto N, Takanashi M, Yokoyama K, Yonezawa A, Denda M, Hashimoto M, Tanaka M, Ito H, Matsuura 472

M, Yamamoto S, Honzawa Y, Matsubara K, Shimada T.

Multiplexed monitoring of therapeutic antibodies for inflammatory diseases using Fab-selective 2019

proteolysis nSMOL coupled with LC-MS.

J Immunol Methods. 44-54
DOl

10.1016/j.jim.2019.06.014

Masui S, Yonezawa A, lzawa K, Hayakari M, Asakura K, Taniguchi R, Isa M, Shibata H, Yasumi T, 5

Nishikomori R, Takita J, Matsubara K.

Plasma infliximab monitoring contributes to optimize Takayasu arteritis treatment: a case 2019

report.

J Pharm Health Care Sci. 9

DOl
10.1186/s40780-019-0136-4




Masui S, Yonezawa A, Yokoyama K, lwamoto N, Shimada T, Onishi A, Onizawa H, Fujii T, Murakami 39

K, Murata K, Tanaka M, Nakagawa S, Hira D, lItohara K, Imai S, Nakagawa T, Hayakari M, Matsuda

S, Morinobu A, Terada T, Matsubara K.

N-terminus of Etanercept is Proteolytically Processed by Dipeptidyl Peptidase-4 2022

Pharmaceutical Research 2541 2554
DOl

10.1007/s11095-022-03371-2

Yonezawa Atsushi 45

Therapeutic Drug Monitoring of Antibody Drugs 2022

Biological and Pharmaceutical Bulletin 843 846

DOl
10.1248/bpb.b22-00006

10 7 0

N DPP-4

2021 29

2021

2021 29

2021




42

2021

70

2020

KURAMA

70

2020

2019 JHUPO

17

2019




TDM

140

2019

37

2022

TDM

43

2022

60

2022




(Nakagawa Shunsaku)

(50721916) (14301)
(Hashimoto Motomu)
(60512845) (14301)




