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Review of Tumor Necrosis Factor Inhibitors on Rheumatoid Arthritis

Jung-Soo Song, M.D., Ph.D.

Division of Rheumatology, Department of Internal Medicine,
Chung-Ang University School of Medicine, Seoul, Korea

Advanced knowledges of cellular and molecular biology led to the development of therapies
of rheumatoid arthritis (RA). The introduction of biologic agents into clinical practice has had
a profound effect on the current management of RA. These agents can rapidly enhance
functional status and inhibit the progression of joint damage from the disease.

Tumor necrosis factor (TNF) inhibitors are the representative biologic agents for the treatment
of RA. Their clinical efficacy and safety were revealed through many clinical trails. Novel TNF
inhibitors and other biologic agents for the treatment of RA are developing continuously.
Promising biologic agents such as TNF inhibitors have become an important part of treatment
armamentarium for RA, although they have some side effects and problems to be solved. These
agents may contribute to achieve the sustained remission and eventually cure of RA. Currently
available TNF inhibitors in Korea include etanercept, infliximab and adalimumab.

This review article introduces past, present, and future of the TNF inhibitors and suggests
guidelines for the proper use of them on RA.

Key Words: Rheumatoid arthritis, Treatment, Tumor necrosis factor inhibitors, Biologic
agents
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Rl sgddol dAgolY BAgolee 914
of el FREAA 2Foluul Zojgs] A%
# e B3 @ 9 ARt ol Frhex
R olEe) BYgls Ave BAKA ARt A
42 3R AAAW, 2AAZYE 5o 71293
o WA, FeEswEgel 27 Awddel A,
g BRel REAAA] AL, AR A
Ao w9, Ay 2/RE FRAG ARE AXFHE
Seelel W 5ol Fo9 4T FALe BA
g & gtk FrtEswAde] ARE A5 A= A
WE obE Fol b EAQ Aol vhx AR

A A (biologic agents)o] il L Fo 7} Ho] sty
AHS-E = oFEE O] FFHAFAAS A A (tumor ne-
crosis factor inhibitors)©] T}.
AESA AAD 1 5 HA
Hgo R W o] olTold 4
sl e fRAdoR AzFE U AA=
Z X A E 7)<l (proinflammatory cytokine)E 2]
GsAY 89 A] E712] (anti-inflammatory  cytokine) S
ZoA7 A9 249 4Z3 BuE
Agts H4ge e Edoltt (1,2). &S AY
Fake] dojxl =3t
AA L RS HA 1940 Fuke] ZEH R
©] methotrexate (MTX)2] =<3}
Q@ Azl AP AL
19 Aoz A%H 2
E2l RoHHARAe A ool Dol
wE Aol HshE old A
PAS A2 e o 299l age
MoE A A%
T = AA ] &
HslH ¥ 4 X B (targeted therapy)
ol3lAl 7| & HAHQd 4
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g o8 AT 7= FBnle| AAA ]
314 9 A RulEABEY BAAN 4

9 A8 wAHE BG
2 gt A= EA)74A] etanercept (Enbrel®)7} A3
2o AARE FgelN Fzola #Us B2
213 o] ek ot (2l ek ) o B HE] BrlE| AW 9
Ag2 A& Pol AHEHI QUvh EF 2R in-

fliximab (Remicade ")E} adalimumab (Humira ")0] =
Aoy o2 HE RFulg2ddde] A8AR StE
by A|fE oot} 1 o] 2]d] golimumab, certoli-
zumab pegol T T FEE0] Aol JUETHA
Folgsange Amel ASHE FEALIA
AAEO] BolA T ol5E F2 AEEHE Euma
Wt olabEe] Aadl el AL SAd ol ok
g FAHA A4l BasA Bt

webd sl HE ok ALEe] 2%} HE Foh
HaugRelA AEsle] detn Aad ALEE
Sk Eel TeTARAAA A AuH 2
S AFE W, RRE, FelAE ol dael A4
ARE ol 8o AvRuA Foh
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IL-4, IL-10
soluble TNF receptor
IL-Ra, IL-I decoy receptor
TNF-q, IL-I,
IL-6 T

Proinflammatory Anti-inflammatory

Fig. 1. Key cytokines in rheumatoid arthritis.

A7E FHAETRY 98-S 3t} (3). FriE 2w
HYdA TNF-q, IL-1, IL-60] FLF AL ot
=AM S OFF Ze Al 7R SATE dFE T
Aok AA, JAHE #E el oleg AEFIS
o] WHHIL o] 5L AFA T dAFY f
d& FANAG @5). =4, d5°] JA=H= g9
o] AXEo| ofw @E3)] A A (collagenase)e} ~EZH
2] Al(stromelysin) 3} 22 TR g4l S A
Sl 24 WANAT ©. AA, o AEIUE
o modely Mz e A4 4 fueT
FrUIEl 2B d A Sl AN 5 TNF-o +&

Al, IL-1 48A ZFAIAL-1 Ra), F
A 53 2 TNF-¢¢ IL-1¢] 3t =4

(natural endogenous inhibitor)S-©] %Zﬂﬂ_ﬂ Q+=d
°] 52 TNF-¢9 IL-18 AE=84 7S A=
AT ok FAAAAAE EF4 f\lEﬂ"J, B
A EFFQL, AAUNFEAA A Alole| 4
ZF Whgo] dojubx] FARE o] EHE F TNF-q,

IL-1, IL-6 o] Auldoez IHLsA FriEo] 1

#qo] A oa%ol WA 1), wekA ol
AIEﬂO%A ge BB Aol Fuig s
B0 A= WU 1A F ol 1 ol
e AERA WS 89 A5 HEEC] AU

SoltHE D (7).
2. B ALRIR}

FLAAAR] g AFE oln] 1009 d A
HoF % 08F 88 F ugen Axuelg
oh OIAAE, B T YETE TFE WAL 1)

AAAE, 23 BFD FEAT sl APHE
TR AA YA GEuen FHA

Table 1. Biological interventions investigated in rheuma-
toid arthritis

Cell surface-directed therapy
Anti-CD3 mAb, anti-CD4 mAb, anti-CD5 mAb,
anti-CD7 mAb, anti-CD20 mAb (rituximab),
anti-CD25 mAb, anti-CD28 mAb, anti-CD52
mAb, IL2 fusion protein, anti-ICAM-1, CTLA-4Ig
(CD86 binding)
Cytokine targeted therapy
TNF antagonists (mAb, soluble TNF receptor)
IL-1 receptor antagonist
IL-6 antagonist (mAb against IL-6 or IL-6 receptor)
Administration of cytokines (IL-4, IL-10, IFN, and
IFN- )
Tolerance induction
Application of antigens (collagen II, HCGP-39)
T cell or T cell receptor vaccination
Interference with T cell activation (CTLA-4Ig)
Inhibition of chemokines
Inhibition of complement activation
High dose intravenous immunoglobulins
Plasmapheresis, immunoadsorption column
Autologous bone marrow transplantation

CTLA-4: cytotoxic T lymphocyte antigen-4, ICAM: intra-
cellular adhesion molecule, IFN: interferon, Ig: immuno-
globulin, IL: interleukin, mAb: monoclonal antibody,
TNF: tumor necrosis factor

2 484 Wgel 349 98 9V (). 19

g BRiEAnds 2o 94 AN £33
AR BARIA Gol Y48 FFlE 1 ol F

A & 5 Amol Wl AA) B AEE B4
gAA AEEY EHE fusR 9%, 24 99,
A7) 4 5o 349 HgEol oyt ®). B2
AR Fo BESA g gl Al AR
aokg & dvh A, BF Feje A A
4, 28, A 2dsn B4, AYLNE A3

I APAE EAEE Ay
= 5] <]
patic lipogenesis)2 AF=3}o] o} <Y A (cachexia)E -9
alar AR, A EAFE A apoptosis) S = 3HCE (9).
Z ok A}Ql x}—é $2] ¥ (free form)o 2 EA3H7|%
Stal AlEw] AgtE & e (membrane-bound form)=

A 7= Pk o] F 7HA e FEAAAA
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= e AeA AExY dF wes et x3
ol ARAHE AT Axde] 23dd TF
A= AZY AE HEHS Tl AZ54% 4
&35 e ™, adamalysino] 2l -‘%El% <4
AFQIA}H *(FACEM sl MEEA FHFO
2 "ol AE Bl tZHEM] %1‘%4 TEFEAAI A
= dFolA F 71A 8A, F TNF type I 8
(p55) E+= TNF type II —r%xﬂ ®©75)¢+ Agste] A
=54 &45 veidtk (10).

AR B W #Y A4 FEARIAE F
rtEl 2 82 AMEE A3t FFehs
< FEAI= IS4 vl A (proinflammatory media-

tons Areta, FHHIAAEAA FAHEAE BE
A dtel H W dSAEECl dFol doid
AR B 7 =S §in), dfohiER sty &
HEHELE s ste] A, W, At Sl &
& dE ABE GsAzIg aD.

3. ST ALRIRIAH |

ZFAAIAAAA ] AtE 28 S EA X%
o 19929 396 ALoz FYIARJAAAAAE
PAN-RRS ED]_E]_/:J‘L]_;GO:]% i]_‘?,_'&}-gi_ﬂ 19943 = o]

A 0]o

2] oF-t]| = A| & (placebo-controlled trial)S %S0 & A
39t O & gE£ExE AF7F 2P o] 1998
119¥0] etanercept’} w|=r 2]fH o gRE Fulgx

Bdge] ABAR Hx2 SUAwol FEsH &

J
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ER]
S ERROERTE:

AT AZE obE
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NI
o
=
55
i,
=
2
= 8

otrexate (MTX)$¢} #2 FF{ulEl2: &S AHE-FH
T A5yhgo] wEAYHA X3 G4 Fritg=ad
dol ARE-ETE Zelvh FEAARIAG A A&
E AHEEHA U AECA o A8 s F
o Bart 2o (12-18).

A JRIER B ouf FSFIARJIAA AN Al o g
W82 thFetA vehdoh ole AWl &4

10

49 W@ 9% A9 o8 waR 299 95
4 A meh h2y] WEolth EY FaF 9
At obRol U@ A4, Evel WAL, A
Sol Em@ thzy] WEolt dFd FF FU

AR AA ALololE Ztzhel FARA, AR
A871d, 7N, AESHFASAE A A (biophar-
maceutical properties) 5 ©] T2t}

q71Ae @A AHE FolAY

o] FTSFHAIAL dis] AR

1) Etanercept: Etanercept= 1gG;2] Fc portion (rhu
TNFR:Fo)el Hg=o Jde F84 p75 (type I
TNF-¢ 8&A2 dimeric FeHE SAJsAA FT4
AR 2 8A el 3@ AsHoD Agshel
TN 4GS AAHOT A ste] aAE

A %)

o

Table 2. Characteristics of TNF inhibitors for treating rheumatoid arthritis

Agent Specificity Structure Mechanism of action Half-life
Etanercept Soluble and Dimeric fusion protein: Binds soluble and cell-bound 4 days
membrane-bound human TNF receptor TNF, thereby inhibiting the
TNF and connected to Fc portion of interaction of TNF with
lymphotoxin- ¢ human IgG1 cell-surface TNF receptors
Infliximab Soluble and Chimeric mouse/human Binds soluble and cell-bound 8~9.5
membrane-bound monoclonal antibody to TNF TNF, thereby preventing days
TNF interaction with cell-surface
TNF receptors
Adalimumab Soluble TNF Human monoclonal antibody Binds TNF, thereby preventing 11~13.7
to TNF interaction with cell-surface days

TNF receptors

TNF: tumor necrosis factor, Fc: constant region fragment, IgG1l: immunoglobulin G1
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ol
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JEE 718 WA EngABdyd NaA=
= |

L Wy AFEEH AWESHA AAE ¥9-7E7) ok 4
ot (19).

Etanercept= 199813 11¥9] w]= 2]k o 7 HE
FrlEaRag Ane Aze AA AAd= 5
AHIL, $et el 2003 10€0] B 4o
HomrE HulEHsnAAe Az £AL ol
2003 12¥HE AL8EH 7] A5 Etanercept=
7hd AA A EL AlgE S FA AR A A 0] 7]
el 2 a3t hdAdS Fsty] A A
e ebzEel us Be Woldh sEel @iw)
ElaAlAlo] WA e 234me] WA FrlEs
B3P BAEE Ao AE AED Skdlz
| 4] etanercept <o 67§19 & ACR 20, 50, 70
& 77+ 59%, 40%, 15%93 o] a3= 5d
#1491 (0) @ @4
FlpelA sERolE Roke Y 4 9l
BT AT 4 BHE B+ 3
o} (21). 2004do wWEE TEMPO (Trial of Eta-
nercept and Methotrexate with Radiographic Patient
Outcomes) HATFoA]E etanerceptt) MTXE @& O 2
Fogk Aol H| 3| etanercepte} MTXE
gt ZAlFe Al 525 Fo ACR 20, 50, 70
85%, 69%, 43% = eI} T 953 dAH
ugkn AA 2o AW Fola
Bad (22).

AAAA SetetlA ALEEE 43
A ool FAFutEZ=AA e X5 &7t
FTEE BT A% Frig=ad g, FAHF49,
%
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FEvet AR AAAIE 7EA oA A
AA71Fe 1987d AAHE n=Fof
1ol Agsfolsta, AL
=7} 28 mm/hour °o]A} FE+E= C—?}%%‘ﬂli o] 2.0 mg/
dL o], ofE A A|zke] 458 o)A} R|&E oo} 3}
3, SAUAE 5 ) oS st & S
A F7F 2070 o]idol QOME YA 8] HHA T
A F Atk Aote] A9 tgEAHoR AYPHE F
o A &4 FrlExdEdd IAE~17A)

Do R £
o 2 oot

1>

= v gl
A 57 o)) B o] glowA FAlol 374
oldel hF Ee EAR BHo] Jlojof Ptk 1

g3 MIXE £3& T 7 57 o4 FFve
ZAA(FE MTX AHgo] B7bsd, 148 F& 4
A 59 ASAE MIXE ANF T 44 EF
o1l GRIEZAA AP HE o4 3
4 o) Ansgod AREA} nFAAL, 4
7] FAES PAE FOR ARE FUE BAAA
w@A gl HuA A 2709 BY FAL 5 3

o} (23)

A0l FuleElABE Y Aol Al etanerceptE F o
e HPHE olHolE 25 mgS 72A)7toll A 9647
o 7t T dFdol 23] FetFARSt= A <
AERAAT 20061 12 19¢ o] Fof= 50 mgS ¥
Fdol 3 ¥ FaFAEte HHE AR EHATH 44
AA 17H9] thBEY AotFuleEl~Ed FApe

Aol 134 04 mgkg (13 Ao £ 25 mg)S
T2AIZEO Al 96A1%Ee] 1HAE S T
stARgTE (19).

& ot 2= A G ol A FA8S ATEH
HEES, T, 7%, 44 Fo FAEY RA80]
37%2 7} 2ol UyEldn 7 35%, FE 17%, Y]
d 12%, AAXHT 7%, TFHE, 5, 235, T
E, 773AY 59 4gr)A F&8o] 10% H=
At 2 ol9e] RuE RAFEL Auk A
oF Z& HgE JEhd TS, 5% olstdlA v

S AAAAQ onrt gAY Fetanerceptd) A 9

B}

Al 3}al 8k A (11%), 3HdsDNASA(3~15%) U4 5

o] i 7 = RALoRE £I4ARA, A2

A, ATEd, 18, A, ARANEdE, ¥

AN, Sdd, AFE, 948 28, £944949

(bursitis), THITEH, HAE, +&F, hdd A
;( o 34

o,ﬁgt%,ﬂ

o #ARIEo T|gHo] AAY, A% FE, T4

4, Fugel 2¥sA g B £ & F
g4, HEF FANAl= AHE F7lolth
EtanerceptZ S| w] wmzsfjof & AFg

7} Zt} Infliximab®} 2] etanercepts T
A F JiL MTXS} o] £ Fx qrh
% = 7Fgo] AR etanercept X FEE
okttt Fo3te =F A Ale

& JlsEh) AwaAle B3 ). Varicella virusol

ﬁﬂNﬁHuﬂ
o o4

EtanerceptE



— RRFrHE 2884 Al 14D

Z4AE Agoles AR etanercepte] AHES F
@t "I E2ELSE o] 8% H AsE ud
sfokgitt. A7k FEAFNA WA FAE
ARk FEAPGAA AAsHd FolE HolA &
ko HArFl AA=HE HolA st Al
O} A I (pregnancy category)= BE FEAF A A
54, welEA, e 71Fd¢Ae] vEhtA skt
el o] oko] AFeA AZFHA &S WAAE 6

Aol Aelnz, of kg whATeR A4F T 4
A% 671 E71A ¥ 9ol $t}. Etanercept’} E-f-E
EoE =R e 8 8ot gd a8y
< FEEC EfE BRHER FREAA A
& Afde FAE 7IEooF gk 654 o]t 1
B &Aool A etanercept THEF F-EA L SHFAo] 1
2o o @2 ARSI HasiA zolrt ilent
drdo g wRlEAE FEe Yol zorE F
ol Al AbB-alloF ot Abghell AlA] etanercept®] -
FoE AR Jd &F2 FAAAA Itk o
W AgolE R AME &7 30uj7tA] Foat
Ret ol 242 /AT (19). &otellM o] awtet
rdAgel g YFATFAELE Wol FRE 9l
E|aAd doll M= bsHAl AMEE 4 9

34 e Aol FEtH2BE

g
2 9% tgoz 3 AAJAHoA] etanerceptS 3
A B H

ola AlZhgh HA-E-2 gldth (24). o] Aol FoAg
2d oldom AXGE AGAE
ANME 4379 A} F 81%°] FA A F2 X 54
S& B AZe HAEo a2 gl (25).

2) Infliximab: Infliximab2 1999\ 11¥ol| uj= 2]
FHOERE FHIEH2HEE ASARE SANS F
FHAARIAAAAZ FFHAAI A ik 7] (A
w-F) 1gG, GEFEIAZA] o] Ao EWHFY
(constant region)= Alg whilA g 7} R Q] (variable
region)e F THAR FAHYT o] GELS F
£ A (soluble)¥} A (transmembrane) & Ef o] YA}
AR e g A58 S A SFAARIAT 2 &

g

X

i

o

4

£

N

=

- H-IIO

At Afste AE dASY FTEIARIAY AE
sta #2g-g JAsteE FEUHdE e o] &E
o] uk7l7)= 8~9.5Y 0]t} (26).

$-2yebel A infliximabe A5Gl 3k A
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i)
avs
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ATTRACT (the Anti-
TNF Trial in Rheumatoid Arthritis with Concomitant
therapy) Algelth 27). o] YA l4 ACR 20%,
50%, 70% WF-3-+HF(response criteria)S W] al & uf
infliximab *MTX(F %3 15 mg)o] £ F +MTXFol
Hlgl SAASRE fFostA =gk T4 sd2
%ol 2% FRH AZH 102F FAX A%HY

v A AAIA Sk, R, Wt B
o Zug AR vmsle] TxIA £4S UF
Fo} 1025 Fol Mad 27 PxEH 4ol AW
A e AR} Uitk A4HAAEAHAQR
7}& A1A 7]°5 RE-8-(physical
infliximab +MTX o] &JF+MTXol|l H|s] IAF
Aoz A3 3H4E BRI = thE infliximab+
MTX UdA A infliximab +MTX TS £k +
MTXo] H]3] ACR 20% (17% : 42%), 50% (8% :
21%), 233 70% (2% : 10%) W+ Fo|A {23k
ZpolE B.of infliximabel 4§ AFHE WHFsATh

z7] Frtg2=ddd @2 ol ts) infliximabs A}
3 ey gAANFEoEE 2006 3¥ol LRH
ASPIRE (Active-Controlled Study of Patients Receiving
Infliximab for the Treatment of Rheumatoid Arthritis
of Early Onset) A]&@o] Ut} (28). o] AP %
719 &34 Frteaudg &4 11,0047 FellA
MTX$} 9eFS AH8-3F 32}, infliximab 3 mg/kge}
MTX, infliximab 6 mg/kge} MTXE 3HA| AL-&3+ &

RO,

function response)©f A]

ATOR 4:5:59 &2 T2 BEEde] wARA
A Wser AATAREE, CgEY S Ay

o
MEE WostATh 1 A% MIXY @Eo® ALg
@ BATANE WAMA R A E4ol A
glon} infliximab} MTXE S AL87 22hi el A
PAAA B kel A WAHA ol ine
fliximabe] o] AAe AHAoR AAFE 29

ey

Mo
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2006 1149 240l I thhFrlE]2=38ts] 37 A& EE S S
S EAANA TxE “F=nd EFAH FrtEx Infliximab 28 & T3 F24-80] Yed F 3l
BEE AN A=A FREAF Gl o H2e APHY F&Eo] v F Utk <
g AEe ez, olFHA, FASIAE 33 o FE, v, VIR, 224, WESs, 2,
AR mEdE Al Fo & A WA HUAE §4 JATHE, 713 A 5o B el A4
A 2FAe A% dFHY F T R, FEYY, e, 3 AEE, ndsh
Al AR om ol 3059 A AE 7| B¢ A& & &, anaphylaxis, A #}7l(delayed hypersensiti-
HaL, 22374 9] A7713 307 FHBAE 7IE vity) S F4 Z/‘]-H“)Ol 19% A YElH= B
&<t infliximabo. 2 AW &5 Ao urh gl EF FEolu ol e(demyeli-
2 A7 BAgo] UEhuA gk, f44AE A nating disease) o«l ABA Sl 794, 7E,
2713 F2t H EA7F e wEkA MTX Ao AAL A5EE, H%»} 2e &37A FAgo] v
WHEEkA e &34 FriH2dEE FASdA B F Jdo FFE fAF S0l FEA s
ol AWl FAI AFE HAoA7IcHl THAY & FdsDNAZHA 0o“*(49%, 10‘7) 8= g F
FE £ F AU E=F infliximabe 2 Az & Utk JAFHEZF), 8 34T, AZY, #H
Ad FollA Al 2 &7 3 HR TAYeHA Eﬂ/‘ﬂﬁc" ZNAAEY, HEFHET 53 7E 2
ool @ AokAe] Aol wek TBARIALA 7, ADZ, B, /14, BAE, 2F, FE w1
Ao ZA AN AAPPDHALSY FH XA HArHE A4 = E%ﬂ] A (32). 2YER, F d@do} 1
ASa AAH ARNBAZ DEH BAE AAsA AR Puurge sG] U B 34 7,
H ARE oE Faztds B glol bl AR 74, A% £EA ARANYHA cass V)
A ALY AT Hi n0IF5 @) dae AbEel B2} 93 AeE o Felg e
FrlEAnUel By BEEA DA B4 b ASE w4 294 Aol WA AR 7Y
BUAHTE FONARRG A FRE AT o Weol AL B Folo} (@)
2 @ Hod e AL 19 ol inflii  InflxmabE Foi¥ A9 welsiol @ Agoze
mabo 2 X gure FrulelAdAdYg Sz 7HoA & A}eak 12414 Al (human  anti-idiotype antibody) &=

YAz 750 FAETE Be (30) infli- 3} 7] v 213} A (antichimeric antibody)7} F 40%¢l 4] 1}

ximab A 87l RAEA] B FolF EFIF 1 By WEA oldd WAWSS Zolw FEAL
ZA717] Qe A-LeFe] MIX (7.5 mg/wk)

o
e 2ark 9ol 31 A7zt infliximab X&7F  717He 4
FAEHAss o 1Y AEARA FBISE g o WEF

4

|
8 dlof dth MTX HEFo=2 37|ved
EHUE B850 @ ZAog B Aol BAEL Fasht $33] fAAAE d=
o8 ARSI MR F A% AT F infliimabo 2 AR FSAS W AR
AHL = infliximabe] Fof Wy o&3 Aok ¥go Ede W V)72 AT 2o FE
Aol 3 mglkgs 3A1ZE o)l 2X AW FHFA  TF A&HFHo=
sta 25 Fok 65 Tl F7IE 3 mgkes B SRS Ay Al 2

O:
o d

HFAL 7 F ) 87k 3 mekg® AW FATAE toux tes)B ek AN gge]
Feh A Aol Wk Wu ALL HFAn FA AGHE oF WA AR F infliimabe A8
Fol A3t Wure 0EvY FPstn FA Fl of Wk AE £F FF ggol WA infliximab
wd, oF, FEd, B FO FA FA Wl ARE Fudd

e B AERA, DA, SHROlS, epine-  FEAFANM A4 FANE HolA ggkon
phine 52 AbgShe] S ARANTE FAol A AWAA AR RelA YTk YA FAEE
@ FAE YA FHAAY FA SEE %31 B AT o8 BERAUNAN RASA, wolsa,
BHAG T Fl golAW thA Fasa Faol  Ex /1¥uAel vehiA ggkeh el of ool
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dFolA HAEHA E& “H”]'X]*‘: 671 o] AYE
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A " ¢)sfol -t} Infliximabo] B2 FH =X
A= FHZ vt wxo‘ji FRHE AFAA=

FETh AotolA 7IEY A5l ¥HEEA e F
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| & Jo} Aot FulEH2AEYE, Lot ALGA
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infliximab®] &9} <A

(35,36) 184 g2 =% o (37)
ErolE] 2~ A G infliximabg AF&3# ™
o] QJAFA]E o] %Jdgfsl Ho g idﬂ:

Broxo (r rfi
Rl

o
-

o
8°C)ellA] Hyalm A wolop ) thE 44
AlFeM = §7& 3 mgkgoll W3R &= Aol

Al 10 mgkg7tA ZFate] Folste A9t Ak
o= BAellAIA 3 mgkge] §aFel Wt of-
A AA 10 mgkgdl BFEEEAE & £ AT

(32).

3) Adalimumab: Adalimumab-&
9Z2EY chainshuffling 7]1&S o]&3te] A zxH
Hzeo s Aguudz AzFgE 1gGr (fully
human recombinant immunoglobulin G,) &3] A2l
Z-gda dFEFAR O A8UIHS 53 2Tk
Adalimumab2 =843} =4 &€l (soluble and mem-
brane form)©] ZsAblzbol B3 AL A4
Tl 1 58S AT

phage displayo} ™

e e AAA
o oAl FFAAAAS] YEH HEL oA
Sk ol kB WYL 11~137%elth (3839). 4
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Tl g Abg wd e e vl A <l inflixi-
mabs} 2] 28] Algrade AxFE IgG anti-

INF-¢ ©22daonz wadwgeol glo] MTX
WEEoet Adagle]l olel thgh AL A EAEH
2] &=t (40,41).

Adalimumab2 FrlEl2~#-d Gl g4 2 20023
12¢0] m= Aekyel $£918 gty 2003 9g
frH o] 27| FHEMEA) 9] 5<91& ®hgkth 2005 109
de Z7IFvtE=Rd gl AsAZE V=T AH
o FUe WU AAHFIH AdBEFY AR
Az= m=3 FHAA AP AMEHI Qo
Syt e FrtelAaE ¢ o
74ol, AABALT FHAHFHY A8A
9ol g AepH o] S¢S Hbgkar 2007d 3¢
ol% el AlwE o Aol

FolEapEy 48 BAoR @ of ok o
@ A4 AE AT etanerceptt} infliximabell 1] 3)
WA= ovh adeh hdAS #Rler] 9% o] oF
=9 HxHd 2003 199l
ARMADA (Anti-TNF Research Study Program of the
Monoclonal Antibody Adalimumab in Rheumatoid Ar-
thritis) A]& o]tk (42). o] AFAE MTXo| w23}
A U= BeA FulgAmAER Ao A adalimu-
mab¥ MTXZE A4 T3 IxF3 MTXe £<¢
Fg FolP AATL MuF ATE LYok, adali-
mumab 20 mg, 40 mg, 80 mgS o] Fo 3 HA 3
Abstn A2 vlwEQdl. 245 & ACR 20 vk
o ZolokFo A 145% ¥ adalimumabS F-of 3+
oNM= 247+ 47.8%, 67.2%, 65.8% 93 ACR 50 wt
& Z+7} 31.9%, 55.2%, 42.5% 93 ACR 70 Hb
mg oA 26.9%, 80 mgol A= 192% 2 &
2ol sl foI EahE weth PAeE v
XS uf adalimumaby} MTXE 7 T3
T3} MIXE B502 Folgh 2 Aol %ﬂ—&% 2
Wk o] ztol= gtk 2006 6ol LFE AR-
MADA 4 % JAA oA % adalimumab¥} MTX
£ 4d F3t ARREIRS HH A7rek g whagol
=9 MTXO AMS&

a}m A%How

P E > i
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g o

¢

¢
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o“?j% adalimumab 40
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mge 2F Y 3 WHA I 8FALE adalimumab &
5 TE MTX9} WEste] ARE-ghrth
Adalimumab X8
Rem fEe A9
7Hg Esta 8% B8 dEelt 1
o] 7b¢ Fasta 1 9o FEolFE T vhAe 7
3 7o) W= . wWE}A] adalimumab X &
3 W@ AAksh Awrt B4
AP Al HFo] 7}
o] HEL 3 ] =1}, Adalimumab
Faggdo]l WA A ozt A
2 o] BASAAE AEEA 2w
19 AL dde=
B A7 =09
= 12%, ¥% 12%,
8%, E% 1%, =3

g gol} 3%

_Qi
oo
m[o o

jate oft

ul;q 12%, :[Loi;d 9%, Zjl
7%, 8F 6% SO \/}E‘r‘;l'l‘%

5 otdF ol SdkTel HlE vhh Wol BT
o WEEAS, dARtaS, 9ETnAE 59
PoAslx 2223 adalimumabol] thd FHuiwkg at
oldgeds Fol =57 HuEHt o2 AE
A AA F skl anakinra = UOE FFH TY
HARIA A A A 2} A ALESIE FF A LA
< STWIIER HEFAEA =T 38).

A8 EF FF5 Aol HAHY o] FE X85E
TEI SEAPCAA AAsHEHd FAE BHolA
grokom WAl AAEAHS HolA gtk Al
A== BE UwolE o83 A3l mASA,
wjolEAg, e | Aol vEhtA gokth Adali-
mumabo] EHE BB EE=x0 gEiE g7 bt

E =

7t glemg o 9?%91 ‘1E o= s/ 943t
A ket 2ot J

oBvg Aold A]—%& ;q;&g}

o] =RlAIA Az

% 7]304 of @1“4—4 Adahmumaboﬂ FJr
o] e A, FRA TE, A 74, %%*S Z
T4 Y, AT 284 %
Ak (38).

4) Golimumab (CNTO 148): Golimumab-2- infliximab

S 73k CentocorAl7} fully human monoclonal anti-
body2 A2 e FFIHAAAOIT. o= inflixi-
mabe] YHEEol F wulAz Ty ol ol
g 3}7) v 213 A (anti-chimeric antibody)7} A ¥ T}
= wRe Fues) AdA ALa e o
1] adalimumab©] fully human monoclonal antibody 2
Al Fell i, adalimumabell ®]a} & 3e} HFA
HWolA o Yohes SAE fle AL2 Holn ©x
I &}i}e] fully human monoclonal antibody 2 A]%F 2]
u7l S Ao7 Hlth

20061 ol FoIE|~8ks) SsoiEol A BREA
& Ei MTXo] wkgo] gle %Li*é FriE A a0
249 A 1129s MTXe 4 £
mab 50 mgs 45wt} 343}—21—4??}
mgg 2Fnith 95FFAEE #, golimumab 100 mgS-
4okt 98 FALR
0 e AR 7 5 SEo® ol 1 ks o
ﬁﬂﬂ@}‘ﬂl’% 3 2% AP 1657 527
gohmumab 3l 478 MTX9E ALg3F £ 9loky

] H]a] ACR 20, ACR 50, ACR 7094 23 &
T%% Holx o] E3E 52F7HA ALHIYL 3
N@s gasel 4ze s,
A7 RAEe waHA T @4y o AR
2005 vl FolE] 253 SterhslolAe] wie} v
stttk (45). aAdoE EFsta thadele d3A1E
A 2 &Fte}t b Ago] FHEoJoF & ZoRE B
At

Golimumab®] #AA o 2= 459 139 IsFAIR
SopaAg Qo] @ WA AuFAR Fog 4
QLS AWHYY) ol BN Hef AAD &
We ATT 5 Aok @A 9= ofel ekl
e YANEE ARen Yom Selee I
Wb AN E QaAIFol el Folck
5) Certolizumab pegol (CDP-870, Cimzia®): Certoli-
zumab pegol-& GF2] Celltech 3JAlolA] 7j23k =
FHAAAGAA R Frtel=dd A 22, A
4 oigd 59 22 UE T 9454 43 A8
g 52 3sta gtk o] 2FE-2 polyethylene glycol
(PEG)o] F-2¥ At FFFAAJAAL- oA Fab® &
Z(engineered human anti-TNF- ¢ antibody Fab’ frag-
ment that is linked chemically to PEG)o|t}. 2=

Aok, golimu-

¢, golimumab 50
o, golimumab 100 mgS 23m}

RS

H 4
alu_i /\].rﬂ—:r,} g:l—%

f

rﬁ
O

K
oE 1:19

£ g



— RRFrHE 2884 Al 14D

= <
o g W 346}—2,—/\}; lEn—
oFZo # Wk r =

7k 368E e R & ol &

Al & oA certolizumab pegolS FoJdk FA}o A
ACR 207 ACR 5094 FAHeZ Fo3 &35
Bota Az Fage wAR gl @47). dA
Aol AL A Folm ZREZE o) 2] A Aol A
Algd oA o]t}

6) tgAAC94: ©] °FE2 TNFR:Fc - Afo] thsh
cDNAE 3§35} adeno-associated virus vector= Al
2 AeE FFIAdAlAAE BAY oz F
AEEE A ohEolth 20000 ©lRFoE| L
3 ddlgediFda dxE ATolA 4199 F
mteAEdd A5 WdeR BEFAE I AH
Aze F4-80] glo] 2 ARE E‘iir/} (48). ©l
ofmo] FrIHoR Bwe fAE

| ALHor fFo] IPH= B EH?"E} 7'4‘5

/\].a]—r/}un z]i ;q]_l_

AAA o] oFRe 187 2

Woz AFA & W 10 mgH 1A F 3]
SHFA APAGAA DR AP Bl T
A @49), FOR H B FASE Ugon av
St e ABsHE YAGol o FolHok & A
o2 Bl

4. ZYBAtRIRIRIF A2} HateH

B M 2FAAAAAAAE AL T A}
e gAY Aol MY Feel tE

TR
o FFAAAALAAR vlRo] Foid AT w
BAgAN £o ANE Bl F YAl B
oo 2 etanerceptoll A infliximab® 2 =+ infliximab
ol A] etanercept= o] WA|AFES AAHTH (50,51). 3}
Av g AR ANEslY FHL £
ARl A @A ALg-e FAL ek weh
@ HAe FFIAARAAAR AR Aosit
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EEEIES L A of=
= A%l B theel 18T AAAE Ao @
Rolnt.

A% ApelAE Fe ABRE RYAW (758),
FFAAAAAAA T ForEl e BAAA A
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WA AT A
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A (angiotensin converting enzyme inhibitors)L} <+
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ol9lo] B AHX A A A|(B cell ablation agent)?l
rituximab  (MabThera®)®= WA ErlgAsa Qo)
ABAZ B A%l 592 vtk AHFL
] A A (interleukin-1 inhibitor)$] anakinra (Kineret®)o}
2005 9ol W% AepHow e FulEAnAY
ABAZ Sr7te B T-HE F5 £ AAT-
cell costimulation modulator)¢] abatacept (Orencia®)E
ol A Frig2ddde Xzo AHEEHIL Y3
207 Tl s Sole Anolth IBT7-17 Aut
A (interleukin-17 blocking agent)Q! tocilizumab, CD20
of thgt AFg @ZF23A|Ql ocrelizumab, BLySe| 4
EAQ1 TACIO] Wigt AHF=EAQ atacicept, =
g2 B MX ZZHA<Q TRU-0159F BR3-Fc, CD209]
EHfE} T OE AMY GEEFAY HuMaxel 1 o9

| chFst B AAY sdo] AP
2 77 mlEel ol AESA AAS
wel RelEARAGe) g HA Amst @

A€ 4T QA floh

2y FEFHAARIAAAANE RS A=
A7} g4 Aoz BFstn JERE 4 9l
Fe HAE) A AGAT AZSA £F W
ol Fo Al FAENA avte} F2go o
ZH3| A3l FolE o A(informed consent)S HF
715 A (59).
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