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Immunity

(6) Biologics in Immunological Treatment

Eiichi TANAKA
Institute of Rheumatology, Tokyo Women'’s Medical University

A biologic is a pharmaceutical product manufactured by recombinant DNA technology, aimed at modifying
an antibody or a receptor that specifically recognizes a target molecule. Biologics bind to and suppress the activ-
ity of specific cytokines, such as tumor necrosis factor and interleukin-6, or molecules related to lymphocyte acti-
vation that cause rheumatoid arthritis (RA) progression. Thus, the introduction of biologics has significantly ad-
vanced the treatment of RA over the past decade.

In Japan, 8 biologics, including a biosimilar product, have been approved, and are available for RA treatment
since the launch of infliximab in 2003. All these products reduce the clinical symptoms, inhibit the progression of
bone/joint damage, and improve the physical function in patients with RA, making “remission” a realistic treat-
ment goal.

However, biologics are associated with several problems, including safety concerns such as increased risk of
infection, patient eligibility, high costs, inadequate response in some patients, secondary failure in response, opti-
mal duration of continuous therapy, and the possibility of discontinuation. Further studies are necessary in order

to solve these problems.

Key Words: rheumatoid arthritis, biologics, tumor necrosis factor, interleukin-6, methotrexate
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2

MTX) & OB CHSBEOETEZ L DEHIL, F
HRABEBEBRLEHTHAIEVHLPER o T
5. A7) F% <7 (infliximab), T 2Vt 7 b
(etanercept), 7 %'V A< 7 (adalimumab), =TV A
<7 (golimumab), ‘) 1) X< T XTI (certoli-
zumab pegol) D F54T @ 5 FE¥E » TNF L E 382N
Z, AVIVFIRITONAFVIFT—THAALV
T7UFR YT BS bEFEEN, HARTIIHIE 6
O TNF [HEESPRA K L CHEHATRETHS. £
7z, BARTHZEIN: IL6 TEMEIIHT A MEE
J 7 a—FVHARRHTH S b V) X< T (tocilizu-
mab) %, T HIlROEEALZIHT LI EICL D, B
VoI EHEAET L7357 (abatacept) &
Bipo EHBFE 2 AT 5 EWEREAL R
h, RETEINSOWH D EWFHHEA OFE—F
RELLTHEHEND LR oTETWES,
ABMTERACHEIEZAETAINS6HED
TNF BHERBLIUCRLLEARFEZ AT 5 2HE
DB RBHN DWW T ORED AR 2t 23
ANCEER L T RRCEAT LTS Tw B A4
YIIVFIURT, TEIINET N, THVARTOD
SEHNIOWTIIRIMEHIC X 2 H A% & oW
LERENDLINITHEY ZNHIZOVWTHREH LT
vy

1. EMFEHRFOER S5

AWy I AN LB R TR AR X Bl 2 IR L C,
BEDEN ST % SRR T 2Pk 25k %
UELZEESTHS. RADHEZHEEZETW
BREDTA M hA R, V) UBRIERALICEET
AT EMEEL, TOERAZEHISEIdHEEES
BxEETH. RAICHT H2AWFHEA L LTt
NAFYIT—0 1 BHEZED L & BUE 8 K
HENTWS (Tablel).
—EICIE, MTX 2 LI X 2BBEOHRY v~ F
EHRETTHICRA OB O bu— vk
WIBEIZ, AYFENREEAOBER L 5.
RHOMIEIZL Y, MTX BEHPSLETH L E
I, Fe5 5 RSB 2 B2 T ST A 20)
BEHRER EENENRFENEL 5.
ETOEYWFHEANEBL - m2HET 5.

CTNRTCEHNE FEZZEETE Ths.

- RA BEOBIKEROWE, EFHHBEDET
Bilk, BSOS HELR EOEREET 5.

BRI, FEAGY, thod A WA g BRI A A A
B, MTX BFHEITE .

- REWTE, BREEOHMIHMETH L. S
F, A7uAf NMEH, WEET, SRikEREE
ETP L ETCHBCRENSE LI LFHLME
LoTwh,

L OFITEPIEIC X Y RBESEIERT S
728, MR EPLEL ShTnb,

- AR PSR A B 1A 100~160 5 & JEH 12 Sl 7%
EHTH 5.

%3, BMRICOAFKEET S CD20 PLEIZH T %
FRAIME) 70— FNVHFHETHE)VF =T
(rituximab), 4 ¥ ¥ —0 4 & V1 ZH/EKOT v 5 I
Z A MTHABHT7F ¥ T (anakinra) 25, WM B W
TRAICKTH2AYEMREAE LTHEHIATWS
A, AFTIZRA CH LTOEHIZARR IR TV
vy,

2. TNF [HEZ

TNF % ER5T &34 TNF HERE LTI, A
YINFURT, TEYRNVETN, THYART,
TYAST, LIV M) AT RINV, NAF VI 55—
THAHA V7V F T BSO6HEEIHWOLNRT
BY, IhSOBANIMEHABERIC X SR (=
ANt T PO SRF) EREEREH (5 RV
7N WXaEENS.

1) 479 F =7 (nfliximab [V I 7 —
r®])

4 7)F V2 TIZRAICH L TAEE N2 5&H)
® TNF [EET, #EHEAITHL. vV ARG EA
THXEATHATHBDT, HHIGREEZB LT
720 MTX 28T A2k &, RERBRIZE
Mz E< T 5HMm% S (loading dose) 179 &
LIl oTWaAEY, ZD2o00B4/7VFITD
ERIRZI R & 5D, TINRO BWAEYAREH L LT
EH L7z, 2003 EIC HARTIE LD T RA ~NDHEIEA
KR ENTz. % { OEIRRERC X ) BRREROSE,
BHBEOIH, FHREREOLEIHLPICE LT
%Y.

BE5R L LTk 3mg/kg, loading %13 8Bk
DG TRRBENDS, FHREIY (SRES)) Fl
PO, oTROLNDL X HI12% D, RISING Bk
DY TEI»POAL 7)) F T 7T EAREOMF
TNFo & E 5% W RA B #1314 8 D& IC 10 mg/
kg "\HETLHEHBICEBRENEL 25D I IR
NP, 20094E LY 10mg/kg T TOME LS5
PR DITHEAT BB & o 72,

$7:, HED RA DREERE L L CEELZMET
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Table 1 List of Biologics Available for the Treatment of Rheumatoid Arthritis in Japan

Target molecule TNFa IL-6 CTLA4
Trade name REMICADE ENBREL  HUMIRA SIMPONI  CIMZIA Iggnfﬁ}?j’ ACTEMRA  ORENCIA
Non-proprietary name Infliximab  Etanercept Adalimumab Golimumab Certolizumab Infliximab Tocilizumab  Abatacept

Chimeric ~ Soluble TNF Iy, ully © PEGylated Chimeric  HUB% CTLA4IgG
Structure anti-TNF receptor—Fq an‘luli-T?\]F Anti-TNF human anti-TNF receptor Fe fus@on
antibody fusion protein antibody antibody antibody antibody antibody protein
. L. . . Mitsubishi .
Mitsubishi Pfizer/ AbbVie/ UCB/ Nippon . .
Marketed by Tanabe Takeda Eisai Tanabe/ Astellas Kayaku Chugai  Bristol-Myers
Janssen

Approval for RA 2003 2005 2008 2011 2012 2014 2008 2010
. ; . ;
W[thiel\l/}ch)gmblnatwn Required May be used with or without MTX Required Mazviigjf%dvrg[(h or

RA O O O @) O O O O

CD O O O

under
ucC O O clinical O
trials
Ps O O
AS, Uveiti ,

Indications Qther associ‘;?uieés JIA _AS JIA, Cgstleman N
approved with BD intestinal BD disease JTA
in Japan

Inhibition of

structural

joint O O O @) O O O

damage

**Use in

anti-

rheumatic O O

drug-naive

patients

.. . . sc injectio
Route of administration iv injection ( J n

sc injection

self-injection) (self-injection) SC IeCton ¢

iv infusion or iv infusion or
iv infusion sc sinjection sc injection
(self-injection) (self-injection)

sc injection
self-injection)

Once or
twice weekly

Every 4 to 8
weeks

Every

Ty
VDosmg interval 2 weeks

iv infusion:

Every iv infusion:
Every Every 2 to 4 Every 4 weeks sc Every
4t08 et 4 weeks sc
4 weeks weeks injection: SN
weeks ever injection:
9 wee{(s once weekly

TNF, tumor necrosis factor; IL, interleukin; CTLA, cytotoxic T-lymphocyte associated protein; MTX, methotrexate; RA, rheumatoid
arthritis; CD, Crohn’s disease; UC, ulcerative colitis; Ps, psoriasis vulgaris; AS, ankylosing spondylitis; BD, Behcet's disease; JIA, ju-

venile idiopathic arthritis; iv, intravenous; sc, subcutaneous.
*in patients with RA.

**May be used in anti-rheumatic drug-naive patients with RA if structural joint damage is expected to progress rapidly.

HBY A Mav ba—voOBEMYEEZBERIOR LB
IRBF 72 C& % BeStstudy D BB AH S 20 &
2o TV 5. BIE 2 AN O DMARD 4 H 5%
EERA BEZ, 4 DDRG o 12IGHENME D LK
HETIDDTH S (HAIMIER - Step-up HiE
B - Step-down R - £ V7V F U TR,
3 AEICERIE 217V, FNFIEEISRIL, R &
M7z, 512 DAS<Z162%6 » H UL Ligkke L7234
I$EEH A5k X 7z (drugfree remission). BeSt

study 5 E B OWE TIZ®, &40 48% » DAS<16
DR ER %, 14% 2% drugfree remission % 3EHK
LTWw7e, £BEDIC5EMITHD HhEELE
FRIIHMEFF E T2 (Fig. 1). drugfree remission
PELNI-BEOFEH HAQIZ016 L BIFTH -
oo =%, V¥ M UVRHMEIZ X 5 BHBIRICOWTIE,
BEHRACHLTRA» S, > 7)) F 3T+
MTX RREZBFIA LB THEAL v 7 ) F U2 T
HABECIIERCERBEENT Dotz iz,
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1.5 1

=@=Sequential monotherapy group
«{{)== Step-up combination therapy group

Step-down combination therapy group

o - Initial combination with IFX group

0.0 T

Time (years)

HAQ :Health Assessment Questionnaire, IFX: Infliximab

Fig. 1 Improvement in Functional Ability by Treatment Strategy in the BeSt Study (5-
Year Outcomes): Changes in Health Assessment Questionnaire (HAQ) Score with Time
All treatment strategies yield improvements in functional ability that are sustained for 5
years. The difference in functional improvement between sequential monotherapy/step-
up combination therapy and step-down combination therapy/initial combination with
infliximab (IFX) observed at around 1 year after starting the BeSt study is not evident
at 5 years. However, step-down combination therapy/combination with IFX results in
significantly less joint damage at 5 years than sequential monotherapy/step-up combina-
tion therapy. (Adapted from Reference 3)

BeSt study 8 FEE DETDH, SEMITH ) BEE
RO HAQ DUHEM BV SN T WD Z EATR
=y (Al

A7) F O TEGIZTER L 72— OERFIC
BWTk, 4 v 79 F w750 k%D RERREE
TOEBIHREL ) B EVIHREDH 5.
REMOBEEICE L TIE, HAETHO TEERF
2 B8 L TONMBEESFRENSER SN, BiER
5,000 BIDOFHAEDER, BEHAD 280%, EEZEITE
FH6.1% 28O 547" (Table 2). fikZIZ L &
THBEENROEETHALZ EWbh ol Z0D
BEICBWTHBAZ ) —= v 74 V=TV RF
Fidz i D LD EREMEDEER ST

2) % &)t b (etanercept [T 7 LILE])
I ANt ML TNF ZE5FMEEATH D,
FTFE#AITHL 253027 F25mgxHA2
[, 72w iid50mg 28 1 [\ FERT 4720, &
ZICHCEHZIEEL TORGHF—BRHWTH .
TNFo ® & 7% 53 lymphotoxino (TNFR) O #HI{E
AbET LA TTINFHETH B MOBA) & ITELR
BRFANZALEETT AH. KETIE 1998 4, F—

0y 28T 2000 £ v FIREE & L TR X
M, HARTIE 2005 FICKR E N2 2 L OERRER
&) RAER O E, BBIEOWS, SRR
WEPHLMIEINTWDE. =7 2t 7 MIHH
TOAMEEE VD, MTX SEHOIE S 258501
SHILEL D, EREREDR C PRbUEL T
W E DM T, o TNF HEFRE L1313
FEOFMEEXHT 22— 5, EFPFRERIIRD B
EENTWE., ELHIREOWETE, RIMITH
HILY IV T NOFHAEIHONE -7V 20
H|ETIE, ACRICBU2REE3FLUANORE RA &
E CPYEmE 08 4F), ) v~ FEANRO R
RA B¥ CEHBBUM 12146 ouvwdhizsnT
b, 114EDOEMITH2) ACR20 - ACR50 - ACR
70 FEFRL HAQ g R S (Fig. 2), ‘&%
LABETELLDTHo72E LTS,

Iy ANt MRESLHIEICET 2 RFOFE L
LT, REEREEEHELY AT 2 BRUM 7 £
EORABEZEIZZY FV+t 7 b 50mg/#+MTX
36HEMIChHNFREL-0b, KERFEMEIC
GolzBEOIZY X7 & 50 mg/ 8% #Ei,
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Table 2 List of postmarketing surveillance regarding the safety profiles of biologics (first 6 products) in rheu-
matoid arthritis patients in Japan

IFX® ETN2 ADA *GLM TCZ% ABT
(n=>5,000) (n=13.894) (n=17740) (n=1216) (n=7901) (n=23985)

Incidence (%)

Adverse reactions 28.0 26.7 24.0 16.3 38.0 153
Serious adverse reactions 6.2 46 45 43 7.5 25
Infection 184 — 7.0 74 10.0 59
Serious infection 40 2.4 24 18 36 1.0
Pneumonia 2.2 13 1.3 0.6 15 0.7
Pneumocystis pneumonia 04 0.2 0.3 0.1 0.2 0.1
Tuberculosis 0.3 0.1 01 0.1 0.1 0.03
Interstitial pneumonia 05 06 0.7 0.3 0.4 0.3
Malignancy — 0.2 0.2 0.3 0.2 0.2
Anaphylaxis/hypersensitivity 05 — 0 0.1 0.1 0.1

Since patient characteristics and clinical practice at enrollment differed, it was not appropriate to simply compare the re-
ported incidences among studies.

Data on GLM and ABT are based on information regarding their proper use provided by the respective marketing autho-
rization companies.

*Data are from postmarketing surveillance, except those regarding GLM, for which the results of postmarketing surveil-
lance at specific medical institutions under contract are shown.

TFX, infliximab; ETN, etanercept; TCZ, tocilizumab; ADA, adalimumab; ABT, abatacept; GLM, golimumab

2.0
. Early RA
ﬂ Longstanding RA
2 15
[}
(5
72}
g
I 1-0_
<
[}
<}
=
0.5
0.0 L
Baseline 1 2 3 4 5 6 7 8 9 10 11

Time (years)

Early RA N=207 193 164 147 136 125 106 104 98 93 80 60
Longstanding RA N=611 509 463 452 424 398 355 336 301 279 255 214

HAQ:Health Assessment Questionnaire, RA: Rheumatoid Arthritis

Fig. 2 Improvement in Functional Ability with Etanercept (11-Year Outcomes). Changes
in Health Assessment Questionnaire (HAQ) Score with Time
In this study, 558 patients with early rheumatoid arthritis with a disease duration of less
than 3 years (mean: 0.8 years) and 714 patients with long-term RA with an inadequate
response to the disease-modifying anti-rheumatic drugs (DMARDs) (mean disease du-
ration: 12.1 years) who participated in etanercept clinical trials were followed up for
11 years. The results show that improvements in functional ability as measured by using
the HAQ disability index are sustained for a long period of time. Etanercept yields bet-
ter functional improvement in patients with early RA than in patients with long-term
disease. (Adapted from Reference 8)

@25 mg/BIRE, O IEDIBEIZT vy AL TE M IRE T 538 (PRESERVE #Eg) 23HE S
B MICEI AT LT B0 AR 52 B 0 H A 72N ENICEBELY ANV LT b 50 mg/# +MTX
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1 00 7 meeems Maintained at 50 mgiweek
sl Reduced to 25 mg/week
3 g Etanercept -free
© 80
-
< W
o
0 60
2
)
= 404
0
N - J 8
2 20 * p<0.0001(maintained at 50 mg/week vs. etanercept-free)| J_
(=] +: p<0.0001(reduced to 25mg/week vs. etanercept-free)
Cochran-Mantel-Haenszel test
0 T T T T T T T T T I

0 8 16 24 32 40

Time

48 56 64 72 80  8glwesky

DAS28:Disease Activity Score

Fig. 3 Reduction or Withdrawal of Etanercept in the PRESERVE Study
In this double-blind study, patients with moderately active RA who achieved a sustained
low disease activity following treatment with 50 mg/week etanercept plus methotrexate

(MTX) were randomly assigned to receive etanercept (1) maintained at 50 mg/week or (2)

reduced to 25 mg/week or (3) have it withdrawn. Patients administered etanercept at a
reduced dose of 25 mg/week achieve a sustained disease activity score of 28 with (DAS28)
remission comparable to that observed in patients administered etanercept maintained at

50 mg/week. (Adapted from Reference 9)

WCCREREEE IR o BEDOT Y A Ve T M %
25 mg/MBIZIHE L T 80% TR BEHEN I % H
FL, BIEIBERF LRI R D IZE A EEDL L h o T
B, HIET 5 &8 40% O BIEBIMEAERRIC L & F
D, BERIELEITTAE VI METH -2 (Fig
3). E5HIC, REVER CHEBAEBIEEEIH W RA
BEICLY A VET F50me/#El+MTX 25 L
T0h, BKEBEBSEICZ - BEIIH LTS A
7 bEBIEL, ZORIZERIGRERI-TH Y A
Ve T b ERST LI ETEMNEZ R L7 DOS-
ERA HBEd T N0 T2, B RAIZBWT
LY At 7 b 50 mg/BLREMNTHIUL, £DHD
Iy At 7 MRERKE, X 51213 drugfree re-
mission b B¥gL 9 A W REM % /R 3 #kb% (PRIZE &
B)DHMELHD ", IS OREIIEERH LB
FIP DB REBRFENSDTH 5.

ZEMIZV DA M) —RRAERE, A 8l
EHOBEICL YV B2 200, i TNF HESE
(PURBAD) L BT 5 &5 2 vt 7 boRetid
RRBNEENTVE, 138 2 RICEHRS
FeifR2pRAE 6 » M) T, BIfERD 26.7%,
HELZRIVEA 2 45% 12388 b7z (Table 2)'. Co-
chrane L¥ 2 — DX ¥ 7+ 1) ¥ ATHEEHIIM
OEYFENEHF L) DEFW, M PREI»EN

CAIBRBE T EOREERIVE LGEID, kN

SRR RS HET 720, BREEDOED HIE A
Dy bTHD. T, MOPIEREA L IR B
HBEDRN T & SIS b R e e Fe A &
LR EN TS

3) 751 Aa<7 (adalimumab [k =23 5%])

stk M TNFo €/ 7 0 —F VIR T, 40
mg & 2 ABICE TG 9 5. 2008 F 2 11 A TRA
NOBISHARR S NIz, AR EEIRRER O E,
BHEREIEOETRIE, BHEREOUED T TIC
BWTEHORKRRABRICE VRSN TEBY, 4t
RTRLMHINTWLEYFENEKTH 5.

MTX EPFHDEAITHBLS, £ 70 F <7
EERZ)EMREDWEETH D, LHLLERAES, K
NS THAT SN2 HER O MTX £ EH O RA &
HIIH$ % HOPEFULL RERICBWT, 745 AV
7& MTX OBFRIERIE, 60% Lz BT RIEn
Had L, MTX BB IZH~TlRat 2t s
SIEN 7 BRI OB RVIEE I LR R B X OSBRI
KoOYERRIIRENTZ (Fig ). COMEE 5T
AT 7 FEIZLDEERS WIS AT
X5 &) FETBINAEED SNz wBATIThi:
OPTIMA HBRIZBWTHBEREHORA KL, 7
TV AT MTXFATICEAL, REFHNES
X OB AT & 1T RIF R BGEAR o
CEDVHmESINTEY, BEHL»SERNSADEMME
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30 + MTX (N=161)

25 4 Adalimumab + MTX (N=171)

amTSS
=)

‘éﬁf“;é;f 0.5

0 0.25

0.75 1

MTX: Methotrexate, AmTSS: Change in modified Total Sharp Score

Fig. 4 Inhibition of Joint Damage by Adalimumab +methotrexate (MTX) versus MTX
alone in Patients with Early Rheumatoid Arthritis in the [IOPEFUL1 Study: A Cumula-
tive Probability Plot of Change (A) in the mTSS Score from the Baseline
The HOPEFULI1 Study evaluated the efficacy of adalimumab + MTX versus MTX alone
as measured using the van der Heijde modified Sharp score (mTSS) at week 26 in Japa-
nese patients with early RA who had not previously received MTX. The combination
of adalimumab and MTX significantly inhibits joint damage compared with MTX alone.
Structural remission defined as AmTSS<0.5 is achieved in 62.0% of patients treated with
adalimumab + MTX. (Adapted from Reference 14)

AEFELTHBEY,

F 72, FAERHIC MTX REH, AW Er 3% £ 58
HORABEIIHL, ek GEO MTX % 6tH
L, MTX #52RICAT3h 1, M EyEhte, Z&%
FHBE LMD TOT v ¥ AL E (CON-
CERTO &%) Tix, MTX10mg/# F Tix, MTX
OREBKFEI, 7F¥)ax7TMHEELREED
VRRIR I 72 A5 R D BRI T B o 72 A%, MTX10
mg/#8 & MTX20 mg/BTIX, T¥ LI TDOER
HICIEEEZRD R ot W) RBETH B,
INLDORERNS, THI AT TIIMTX SRS
LB EWLDMERVPRAMEESNE Z EATREN
MTX OFFHBIZIZ EZEBORMIIDH A D DD,
MTX EBEHTHWA Z EDBEATHEEEZ N
5.

% 512, PREMIER B3, MTX 5D 7 5L
HARA BEIZNTATY ) LT +MTX B &
TEY) L TEAIREL 21 MTX BA B 2 E£/ 0
THEREEACEERERTH Y, REBERT2S
F =T IRV TCERBEOEE LT V) A< TH
GATREIC 22 1), RETORBTIZE Y MTX 6FH & &F
mEN i, 10 FBIChEENIAETESN,

TE) LAY T +MTX BFHFED 10 E/KBEFNIC B 1T
B BE IR TR ERIL 75.6%, KBTI ER R
1£923% EIFEICRELAERME LN, FERIC
10 1275 EHEFIEOMHEIZIR b REN, &Y
D 2 EHOIREEIGOE N LY A U7 BHERIEIC
BUAEMRF LW ELALNE LT,

AR D OPTIMA fREE 7 & TR & 9 ISR EH I
WHDOTF) A THRE 21T T L X PREMIER
REEO L) IR h20) 7 5 A TR EITH
X, BNEIEONSE T, EEREY
BICERIBER D9 B, THY LAY TOHRIEICET
L & LTiE, AFTIThH 72 HONOR HERD D
A, ZHEHEBRKRT CPHRBHERAKMG7E) 18
FET I AR TOREEZRAA-REBETH LS. T
T A TERGIZED, BRI ERER LA L
EHEME 6 » AU MR LAESNIC L, 14FM
DT T LI TRELRT /2L T A, 48% HEM
r, F 72 62% VEEBIEHMN A MRT AT LATE
7z, A THEATICB VT RA BRI 2 ELUT OB
FIZBWT, B, BRERFHELDICFEIBY
MEFFRZ R L7z, %3, 2O HONOR #bx &7
R DAY FR BB OREICET 5 L Y 2 — kil
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8

ERTWn3Y,

AARNICBT AR, TATE L FEIC 13894
Bla st ic i RgEpFEEsfThh (6 » AE), Bl
TERI 23 235%, EELZREIEHN 43% IZRD bz
(Table 2)®. BIfEH T35 ERMUG L Mi%kz 13 L
DETIHRIGENRDEETHS. I3 JrfiEH
ROTEMIIHT AR ) —= v 7L FHHEBIZ S
BTHHY.

4) TY A< 7 (golimumab [T ¥ R=—%])

sS4 MNP TNFa €/ 7 10— F VHAKT, 4
W TGS 5. BOKTIE 2009 4812 @06 A5
RINTz HARTIE 2011 48 7 HITKRRR S 7z MTX
BEHTITY A~ 7 50mg # 4 BEICE TEHT S
DHEENTH LA, BH MTXIESH) T 100
mg 2#%5, FREMTXBEHATITY A< 7 100 mg
#HE5ETHILLTMETHLY. HRARABE R
& & L7 BERRERIC BT, RA O BRIGEIME:, B
HEE R IIGIRR, AR REDRE L URe
HASHRINTRE2® HARANRA BEENHR LT
HHESHETTOI) A~ T OFAEOBE D @
EhTwa?,

% BB THiAT X 7z GO-AFTER #ERTIZ™,
BIIAHESEIC TNF FHEES Ao B0 T) AT D
At 160 BICb 7o THR L. ZO&KE,
VA 7% 2KIH, 3KH, 44 HD TNF HEEL
LCHRALLEEGD IBETHETSE, B2
520N, BEATHICE BHIEE, HFEHERICX
LR FIAHE 2 BEICH B Z EARBE N, O
) A< 713l TNF HEE» L DY Y BEZTHA
BTHDHZEPARBTHBEAIN TN S5, 4B
OTNFRHERE L THEHLZEAR, 28H, 3
#IH® TNF fHESE L LCTHEA LBEAICHRT,
FOEMBEIRELEDAERICH - 720, T2,
GO-AFTER B DS EMOME b BRI 1, Hi
TNF FHEH G E Ik L2218 RA BEICB
5, SEMOTY A~ T DEREN L HHEATER S
nz®.

REWITOWTIZL S DERRABRIC L VRFES 1
TWwaH, bIUETIZ4EBD TNFHEETH S
DI BEEABRFREIERBS L TRy, &
KHROAIBIT 2T ERHEDOK K% Table 2 12
R

5) IV b1 X T RI NV (certolizumab pegol
[¥ AV T79])

PEGAt L 7z & ML TNFo Pk BAEI TH Y, 5

ZH® TNF HEETH L. WkTIid 2009 12, H
ARTIX20124E 12 AT AR E N7z fik b TNFa
£ 70 —F VHRD Fe i % R\ 7z Fab’ Bi A
2, RyxzFL 7Y a—u (PEG) »#EE&3€7:
RO R TNF Sk ER R TH 5. Fe 5
ZRLZE THIRBEESED R L, IFHEkH» 5O
MDD, MlEEEIMKL, R 5L
v 7)) 3= AR T EE A O E R PUR A O
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MTX: Methotrexate, CZP: Certolizumab Pegol, mTSS: modified Total Sharp Score

Fig. 5 Inhibition of Joint Damage by Certolizumab Pegol + methotrexate (MTX) versus

MTX alone in Patients with Early Rheumatoid Arthritis in the C-OPERA Study: A Cu-
mulative Probability Plot of Change (A) in the mTSS Score from the Baseline

The C-OPERA Study evaluated the efficacy of certolizumab pegol+MTX versus MTX
alone as measured by using the van der Heijde modified Sharp score (mTSS) at week 52
in MTX-naive Japanese patients with early RA. The combination of certolizumab pegol
and MTX significantly inhibits joint damage compared with MTX alone. Structural re-
mission defined as AmTSS<0.5 is achieved in 82.9% of patients treated with certolizum-
ab pegol+ MTX. (Adapted from Reference 29)
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MTX: Methotrexate, DAS28:Disease Activity Score

Fig. 6 Disease activity score of 28 (DAS28) Remission Rates at Week 24 with Tocilizumab
Add-on Strategy versus Tocilizumab Monotherapy in Methotrexate (MTX) Inadequate
Responders with Rheumatoid Arthritis in the ACT-RAY Study
Patients with active RA and an inadequate response to MTX were randomly assigned in
a double-blind method to continue MTX with the addition of tocilizumab or receive tocili-
zumab alone (switched to tocilizumab monotherapy). DAS28 remission rates at week 24
are not significantly different between these groups, suggesting that tocilizumab might
be useful as monotherapy. (Adapted from Reference 35)
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Patients free from radiographic mTSS progression*
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Fig. 7 Inhibition of Joint Damage over 5 Years of Treatment with Abatacept in Patients
with Rheumatoid Arthritis and an Inadequate Response to Methotrexate (MTX) in the

AIM Study

In the AIM Study, biologics-naive patients with R.\ and an inadequate response to MTX
were randomly assigned to receive MTX in combination with abatacept or placebo. The

two groups were monitored for 1 year, followed by open-label abatacept treatment in

Year 2 and beyond. Over the 5-year follow-up, approximately half the patients remain
free from radiographic progression of joint damage as assessed using the Genant-modi-
fied Sharp score, indicating that abatacept inhibits joint damage with long-term results.

(Adapted from Reference 41)
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