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Abstract 
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Tumor necrosis factor-alpha (TNF-a.) is an inflammatory cytokine that is important in 
the inflammatory process and apoptotic cell death. TNF-a. plays a significant role in the 
pathogenesis of rheumatoid arthritis and Crohn' s disease. Therefore, anti-TNF-q therapy has 
been introduced to clinical use to delay the progress of these diseases. This article discusses 
the prope11ies of anti-TNF-a.. antibody (infliximab), a chimeric mouse/human monoclonal 
antibody. Inhibition of TNF-a.. showed be1.1efits to rheumatoid ai1hritis patients by l) 
reduction of local and systemic proinflammatory cytokines; 2) reduction of lymphocyte 
migration to the joints and decrease of macrophage and T-cell interaction; 3) reduction of 
angiogenesis around the joints. Altogether, these effects improve clinical symptoms. In 
Crohn's disease, the chimeric anti-TNF-a.. antibody decreases C-reactive protein (an 
inflammatory marker). Additionally, the biopsy of intestinal mucosa from patients show 
diminished number of cells that produce TNF-a and interferon-a. Moreover, the chimeric 
anti-TNF-°' antibody inhibited migration of inflammatmy cells to the pathologic region of 
intestine, and attenuated inflammatory marker in this area. In several clinical trials, 
infliximab or infliximab plus methotrexate have been found to be efficacious and well 
tolerated in the treatment of rheumatoids arthritis and Crohn's disease. 
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Infliximab: anti-TNF-a antibody 
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lJ 'itl .. .J., !'I ' . "' Tumor necrosis factor-alpha (TNF- a) L 1JL ')Ql'U'r'lv~Hl~ LlJO'lJJ mflammatory cytokines Lrn::JJ 

U'r1\Jl'r'lfl1Acy~hin')::U11Jm')tl0Lau m1::0l')G1lU'llB'IL?.fauuu apoptosis v1ui1 TNF- a iim1JJrl1Acymh-:i 

~-:i11ma 1nm')LflG1Vm1fiamw1rn-:i hvivBilmam>nVIBu~ md ')fl Crohn ' s disease oi-:iifu~-:iiim'jiifll') 111 
v 

al')Gllll TNF- a L\~i)\J'j')L'r'llillnl')LLa::'ll ::aBOl')OlL~\JiltNLWl \J'r'lmlJJifv:: n~110-:i~ruamJQl'lJB~ anti ­

TNF- a antibody (infliximab) ~-:im?i11rn·~~tl')::nuu~1Jv1nri1u antibody 'llB'll11JLLa ::m~ua (chimeric 

mouse /human monoclonal antibody) fll')UrnTum')WNl'U'llrn TNF-a iitl')::lmnf 1u~u1u?JBilnmu3mV1Bu~ 
.. ) " . ' fl ) d .J Vlil 1 aG10l')a')l'I local LLa:: systemic prom ammatory cytokines; 2 aYlfll ')LV!amm'lJB'I lymphocytes 

ltl~vBoiB LLa:: aG1tll]mm')::l1i1-:i macrophage Lrn:: T- cell Lrn:: 3) aG1m')afmrnBG1LaBG11miu~L1ru?JBoiB 

~-:iilv~um~1if~11limnw1rn-:ir.ltJ1u01~u flll1-rum')1li chimeric anti - TNF- a antibody 1ur.itl1u Crohn's 
v v 

disease lmi1')::oi'u TNF-a aG1a'I Lrndh::~\J C-reactive protein ( CRP) 11J:a~JJ aG1a'I ~~ CRP LU'UQJ1U~~ 
"" "' ( ) .J.i " "' ,.f .¥ ".'I .J Ol')lflG1nl')iJOLau inflammatory marker fll')G1TivL'Zfa'r1LG1vlnm')VIG1'111JL1rn intestinal mucosa 'llil'l~u1U'r1 

Mfom wui1iim')aG1a'l'lJB'l~llJ11JL'Zfa~a'~1'1 TNF-a LLa :: interferon- y irnnv1nif u-:iiir.JaaG101')LVl~mJ 
.J .J ' 1 " ... "' " .J.J • 1 " .J.. ... :; "' . .J 'r'l'llil'IL'Zftl'r'lOB l1LOG101')BnLaUL'lJ1~'111J'lJB'lal aY1>.n'IUlila111\'I ')1JJ'r1'1U'ltlG1 mflammatory marker 'r1 

i.fa1rudo11u r.m-;;i1nm')flfl\fl'Yll'IVl~i1nl1aimL l'i~LLaG1-:ii1 fll')-rnmo11u infliximab L \~u-:iur.i1-:iL01u1 l1~r:i 1 li 

f rnnum methotrexate iitl')::~'r'lBJll\~01oir:im')-rnu1hvi?Juilmau~>.nVl!lU~LLa::L')Vl Crohn's disease ~u1u 

ri1ul 1'Hya1m')omJoimn 1~rn 

fl1ih~cy : Tumor Necrosis Factor-a, TNF- a, infliximab, rheumatoid arthritis, Crohn's disease 
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U't1U1 

n1"',r" TNF :: .... ..r :: " rn Hl'l\J fl'j~LL'jnLOVl'IJ'\JYl·monn~ 

i'.J vi.A. 1860s v1nm'ja~LnY11m.ru1uhm1:a~~ 
~ ' :;" d ""'4\J Q 

'll~l'l\J11 \J1~fl'j~O!l'\JtJ::;L 'j~v:::tJ'IJ'\J1VILana~ LtN 

'11~~v1nLOVt01'jGlVtL:5tJLL\JfllMu 01'jflff\fl~!ltl1 
1mb~i'.J fl.A. 1960s uavi.:i1\1d'.hJi1'i1~muaf1~ 

mediator ~Y1!lumrn~~!l~~Y1nruoM''IJ!l~LLUflih~u 
LLatVl\J!l~1 un'j::uma!lVI mediator dm~~li1 N' 
LnV1tlTin!Jm'jru~n~11*1..:ioiu ua:::Lll'\Jm'j~ihrv1t 
u~1um'joi1mJ:::L~ awlfuvid~om~uni1 TNF 

" 
LLnt \•mi1L i'.Ju 1iirn naoiim uu 1 uoi'j::; na'IJ!l.:Jal 'j~ . " 
• v.J v -v., ., 1 
Y11'l1m'r1Y1fl\J({Ufl~V11U.1Jm1iimma::;m'j!lmau · 2 

Tumor Necrosis Factor- a (TNF- a) LU'\J 
'itl .. .J"' • • L 'jOJirnvVlfl~n~iJ'IJ!l.:J inflammatory cytokines 

af1~v1n myeloid lineages, macrophages ua::; 

it .J.q - x 4 

monocytes LLYI iun1:::Y1tJ01'jYIVIL'IW '11'jfl 

autoimmunity L'lla'11a1U'llUVl"1tJ1'j(l({fN TNF-a 

1.. . ..I .J 
VI L'llU T-cells, neutrophils, ua:::L'lla'llUVlflU'rl 

1i1' .J.J V U AV., 
ii '11L'llaY1Lnu1'1J!l~nm:::uu.1Jt1Fliinu TNF- a 

... ~ 'itJ "" :: " .J .. rnLviTI:::'l1v1nL 'jYJ'\Jrnoiu 'IJHlVI 26 kDa nrnhu 

'llm carboxy tenninus flirnflnltlirnm'lla (type 2 

protein) TNF '11~flflOv1nL'lltt lVILVlumA'miJuhiJ 

TNF-a converting enzyme (TACE) ~miu"1rnu 
" 

~1L'lla TNF-a !l!lnqnt1iJ~n1:1ru:::'IJ!l~ trimer 
... "' .J vunu 55 kDa cell membrane receptor 'r1L~uni1 

TNFR-1 '11~tl ri1'1J'llm 7 5 kDa cell membrru1e 
.J.. • "' :: receptor 'rlL'jUn11 TNFR-2 'll~ receptor mam 

'llUVlif~Vl!l~1im~ti'IJm TNF receptor superfamil/ 

m'j~unu receptor m1li'LnVlm'j~acyqprumu 

1m'lla LLa:::L'llav:::iim'jYl!J\J({Ufl~~!l 1tl L'liu 1u 

m:::mim1'j!1'mau TNF-a v:::n'j::;~u1li 

endothelial cells afi.:im'j~LlJU adhesion molecules 

ua::; chemokines Ll~!lai~VIVI 1 li'L'llMiM'iinuiim'j 
" " . d V ., Al. .JClll ., A J" 

Lvia mw1um u~\J'jL 1runii n1'j fl n Lau L nmrn 
" irnnv1nil TNF- a u~mvm:::~iJ T - helper 1 

(Th 1) li11 li T-cell onm:::oiima:::iim'jLLmo11 " . 
~ • J" ill.I I ~ .d I 

LV1t1v1murnn'lliJ an1:1ru:::L'llmJmvL'jun11m1::; 

229 

.• n . .J' ... .J 
pro11u1runmat1on '\Jt1nv1nu TNF-a U~L'l1im1 

ih1li'LOVI01'jYl1U'IJtl~L'llaLL\J\J apoptosis lu 
I .Jct ., QI V • 5 

'j::;m1~nt1m'jflmau!lnmu · 

~n1:1ru:::lt1~cy'IJt1~ r.lu1u L 'jfltJ!lDmamm 
" " 

Yl!JUQJ (rheumatoid arthritis) ~!l LOVIOl'jDnLn'\J'IJfl~ 
d V V ( d I 6.1 I 

LUfll1~1'1Jtl synovitis ), tJ01'jtfaflU"1'jflVl'l1ITTLmri 

'limi~ 1u'll!l Lrn:::iim'jann'iuu'IJmm:::~nti!luLrn; 
m::;~nu"1nrutl!l~!l L'llaLflfllf "Jfl;jm'jLLu~G11li1 
1vd v 'ti""' ., .. '11LU!ll!'IJ!l'l1'\J1011 OYI Lrn:::imat1V1rn!lVl'IJiflVI 

d • .J' ..r ., ... " 
rnnm'l1ttt>Lau~mn'llu l '4'j!JtJnum'jLLmmmm 

'l!"'~iinu'IJ!l~L'lla'11a1u'lliJV1~ii1nrnat1V1 ~~L'lla~ 
·1"""" ..,J' d " 'r11 '11LOVtn1'j'l1iJ1Yl1'1J'\J'IJ!l~LU!l\J'IJ!l Afl T-• 

lymphocytes, macrophages, plasma cells, 

dendritic cells, fibroblasts LLa::; synoviocytes 
.., ~ d V I J' 
V1~uum'jLflamJU1U'IJ!l~ L 'llaL '11a1iJv1nvrn1mn 

1tl~1'1l'llfl LLa::;m'jLflVl01'j(ffH'l1Cl!lVILa!lGJ1mJ~ 

Llluuv~u~ll1Acy 1unrnnV1vm1Gamv1'1Jm L 'jf16
' 
1 

m'jann'imrn!l~m:::V1n~u"1nondm~!l l'll 
" 

V d '1 V&I Qo I 

'IJ!lYltl~ mrnumnru'IJ!l~n'j::;~nflmma::;m::;~n 

V!lolfl ('l1~t>L~unu"1nrudi1 pannus) iimL'l1Vlm • 
v1001'jflnLn'U, Ol'jYl!JUn''\J tl~LLa:::L ~i1;51inu 

mH L'llaJJii~iinu ~~v::tl1 l ti ~ni'j'l1~~a1'j 
metalloproteinases ua::;m'jo11na1~ (mediators) 
J .J ... .i. • .r ..I 
!JU '1 'rl'r11'11ifl'rl'r11tl1Un'j::;V1n!l!l'\JLLa::;LU!JLUtl 

" .J ... g • ... ..r 
mm\'IH n1°j«OO'jfl'\J'llmm:::V1nt1nv:::LnV1mJ1u'lfN 

" 
LL'jn '1 'll~hvitlfll1'mamii1ornuQf ~fl V4u1mlll1u 

" " 
ffluat: 60-98 mu1iJrna~i'.JLL'jnv~m'jLnVIL'jf17' 8 

iim'jafum'j;5wnn cytokines !l!lnrn 

mnmu 1u1l1 l'IJtlfl'IJmtlu1u~rn01!luQf G11~l·1utiflu 
Afl tumor necrosis factor-a (TNF- 0.), interleukin 

(IL)-1,IL-6, granulocyte/rnacrophage-colony 

stimulating factor (GM-CSP) ua::; chemokines L'liu 

IL 1 Clll &IQ " 

-8 irnru:::LVlmnutim'ja~ anti-inflammatory 

cytokines L~mi'.Jirn1'jtl~uaii~a L°lilJ IL-10 LLa::; 

transforming growth factor-beta (TGF- p) 
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l'J~mf1'1'3 cytokine inhibitors L'li1J IL-1 receptor 

antagonist (IL- lra) Lrn:: soluble TNF 

receptor9 LLoivrrn hnG11i.i nrntfu anti-

intlammatory cytokines l'l~tl cytokine inhibitors n 

1 ' y J 
m'f1iJ1'HHIUn1'3CJYl5'1JtN TNF-a Lrn:: IL-1 

.J y .r . ti ~'I y .J 
riaruvummnm1 flGlLGl m TNF-a Lm:: TL-

d 4 I I 

1 Yl\'4UU'H1CU')ilEJGlil'IJ~ pannus Lm:: m ::GlflilillJ 
'U 

' 
• mU~)Jfl1')l'Jcl'3'1Jil'3 inflammatory 

cytokines ~fll'ln1EJ'l1UGl 

• m 1iiim')LLa~vanv~tiu1umii.i • 
adhesion molecules ~ endothelial cells ll'l;jEmh 

l v , .., .ci. vu d .J v ...J 
l'll'lfnf)tJf)l')()f)L'1'ULLa::l'lfnJ))Jfl)Jf)1JlAnil\JYIL'IJ1n 

'U • 'U 

4 V I 3 
mnru'llt1Gl vi.i1nvu 

• m::~1Jliiim')af1'3LLa ::VJi'3"1') 
inflammatory mediators L'liu metalloproteinases, 

prostaglandins mi:: nitric oxide ~'3'1::ll1 hlri 
'U 

fll')WlalEJ cartilage matrix LLa::UU~fl1')'1'fu 
collagens ua:: proteoglycans m1iuu&'3fl1') 

' .J • 
'lftJ)Jll'lfJJ matrix YIClflYl1'711EJ 

'U 

fll')YIGlnil-311J rheumatoid JOlllt cell 

' !'I ., A "' .J cultures vm11 TNF- a Lu1JGl1n1A'l!Ylmu~i.i .. 
lL- 1 1Jilfl'11flU 

proinflammatory cytokines ~1J 'l 
... y '1" J Gl1EJ01Yl1 l1 TNF-a mJGlCJYlti 

~ " ' 4 d 0'3LliJ11 cytokines l'ln1EJ'l11JGl'1::i.im1i.i 

aiA''lJluhmimi'mau~mGlau~ uoiiiVJan~1u 

J.Jlfl)JlfJ~LLaGl'31iLli1Ji1 TNF- a iim1i.ialA'lJ 

mh-3~'31 una ln fl1')LOGlYrn15amw'llv'3.zivti'n Lau 

YIGlnv'311J synovial cell culture, fl1')YIGlnv'311J 

"' ~ 1" '1'Gl1YIGlnil'3 ua::fl1') '11 anti-TNF- a antibody 

mimoa~t1Mi1 m.')au~1'3CJY1~'1Jv'3 TNF- a ii 
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"I • 10- 12 
TNF-(l L1~ Crohn's disease 

, !'1'i .J ., 
Crohn s disease Lu1H')Alfltl1fl\Jfl1') 

ti'rnarn{ai'-3 lGlu liim1ua1Ll'IGl ~u~nru1Gl • 
- 4' - :; \fil1CUl'l1N'1JtNYl1'3lGl1Jtlll11')Yl'3lLUU segmental 

l'l~il transmural intlanunation 01~ ~'3mvm1iLnGl 
granulomatous lesions 'IJ~ intestinal mucosa ~1iJ 

6)1u»~v 1iin1~ iifl1')\'4uan1:1ru:: patchy, deep 
.J 'i ... .r .,.J 

ulcers Lm:: fistulas Yl')tlf.l L ')A fll')ilflla\Jl ')()')'3YI 

LOGl~1J ri11n1fi'3LU1urnmv1n inflammatory 

cytokines 1Glmum::mh'3~'3 TNF- a vmi1 

u~nru intestinal mucosa 'IJil'3C·lU1EJiifl1')'1'f1'3 
'U 

'1Jtl'3fl1')l'11'311J'lltl'3 T helper (Th) '1'il'3~1W1fl ~il 

Thl nu Th2 L'lfallJmii.i Thl '1::l1i'3"1')11JflaJ.J • • 
proinflammatory cytokines (L'li1J TNF-a lL-

2 Lrn:: interferon- a LU1Jol1J) ri1m'lfa l1rnrii.i . 
Th2 '1 ::l1i'3"1')11rn~i.i anti - inflammatory 

cytokines ( L'litJ TGFa, IL- 4 ua:: IL- 10 LU\JolU) 

., ~ 

fl1WUU'3 TNF- a iii.h:: 1u'l11J)J1fl 11Hrthu 
'U 

Crohn 's disease ~'3'1::1~nri11oiv ltl 

'11J0'3U'1'1U1J \11ui1iia1')oll1J TNF- a ~ • 
H'n1JYl1'3A~un 3 '11UGl 16)uri 1) anti - TNF- a 

antibody (infliximab), 2) soluble TNF- a 

.J !'1 .Jtl ... receptor 'lf'3lu1J fusion protein YI ')::flt1umu p7 5 

TNF receptor nu Fe fragment~ 'IJ~ human IgG1 

(etanercept) Lm:: 3) humanized anti- TNF-a 

monoclonal antibody (adalimumab)
13 

LLOll1J\JYI 

.J' t d "- ~· Fl11J.J1Jv::flm10'3L\l\'ll:: infliximab 'lf'3lu1J anti-

.i . 1- 'i .J ... ~ TNF- a antibody rimm 'll'')fll:J1L')AYliJ\~EJ15 

am\11f.1Gltln01'11flfl1')'1'1'1'3a1') proinflammatory 

cytokine ~fllA'lJ L'1i1J TNF- a l~uri hvi.ziv 

ti'mamm01t1£1~lla::l')~ Crohn ' s disease 
'U 
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Infliximab (Chimeric anti-TNF-o. 
antibody) 

fl d .J <l:lt. 

Infliximab LuiHll'S'll1Jll\'l'r1LnVl'llnU1~ 

cbu·1nM antibody ~M'l1mn!liULLCl:::'r11JCiu~m 

Vy 

CK 

231 

(chimeric mouse/human monoclonal antibody) 

ii1m~af1~~~uavi~lu~u~ 1 airurivm~un 
.... .J' • mmin1 cA2 

immunosuppressive agents 

• D 

selective 

Mouse 

Human 
Dis11 lfide 

~tJ~ 1 mnJmvmct~MLm~afw1rn~ chimeric anti- TNF-Ct antibody. Tm~af1~u-s:::nvu~1um-sL~v>J 

oivnu-s:::'rlil~U~L1CU variable (V) K light chain LLCl::: u~nru y 1 heavy chain 'IJv~ murine anti­

human TNF- Ct monoclonal antibody nuu~nru constant (C) 'llv~ human K light chain Lm::: 
~ .J~, d '"''l .... 1'1 v mnru Y 1 heavy chain 'Zf~Lu'UOl'Sl'lltl>JG'ltlnlJLVIUVl~U disulfide bonds. lJLq)'j~C{'jWIJtl~ 

antibody 'l:::ihblJ'IJtl~LU'S~lUn!titHuuci:::75 Lm:::Tu-s~lJ'IJv~ murine fuuci::: 25
8 

'l "' 1. m1 n nT'HHJ n qrrn 

.. 1 "'1 .f Ell infliximab im11 n'rlcin lJnl'StltlfiflYlli 

Au uut~m-S'Yil~l\J'IJtl~ TNF-a Lvium-s~unu 

TNF-a receptor ~~~u~flu~u soluble 'rl1u1u~u 
.J vvl ., 

transmembrane Ylfl11>JL'11J.J'IJ\J lJ-S:::VIU picomolar 

Lrlu·1w1avu 1 u'r!ClvVIYIVIClu~ uoim intliximab 'l::: 

hi~unu lymphotoxin (TNF-a m-s~unu 

soluble TNE-Ct receptor ~hlli' TNE-a 
; .f ..J ........ ti\JflYlli ti1\Jm-S'lUnu membrane-bound TNF-Ct 

<J:::m 1li'Lnvim1m i'.Juwi:ioim'lfci Tvim.hlrn111n'llv~ 

complement Lm:::1'rl1u antibody-dependent 

cell-mediated mechanisms nlTl'IVIClu~lu 

tra1~sgenic mice ~iim-sLLCfVl~vtlfi'IJtl~ human 
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. ' ..... :; 
TNF- a tJUOltHlVIL1n1 'WU11U1«1"1'HlUUU'1 

" 
1" " "' soluble TNF- a li1 l1 TNF-a fllHJ't'IB ri11J 

mm'lmh 1 '1tfo~ann~mnnvinwzim.ill'lfiJoi'1 Lt1'1 

1Q)Lrlv 1 l1u1\.1a'1lpV1t11nwiJm)marnL'11 m'l 

't1 YI n v'11 U a Oll '11 VI n tl'1 tl'1 llaYJ'11 l.\l ~lJ ~ ni1 Ul 

infliximab ~unu human TNF-a tJU1'1Lailm 

,J .,.,ti~ .. ~ '1" '21'1at1Y1l'lnt1'1nu 'l::n't1Btnl'ILt1m'lm l1 TNF-a 

l1iJYl()'t1t lt1l1.;'rnltl1u'llt1D'mau'liJ101t1u~ m'l 
" " 

..... t • • 1 "'"" J..,. UUU'1nl'l't11'11U'!Jtl'1 TNF-a 't11 l1mmrn't1YI 

Lrn::m1-i\•rn 1Q)m'11'l~un ~v 

• nYln1'ltf'f1'1 local lrn:: systemic 

proinflammatory cytokines 

d .J 1 • nYln1'lll'lntJU't1'1Jtl'1 lymphocytes ti 

~7Yv~v Lrn:: avitl!)n~m'l::l1i1'1 macrophage 

lll'l:: T-cell 

• aY1m'lan'1l1ntJY1l~t1Y1ffit1L~mu~nru 

1.1 r.rnwfl proinflammatory 

cytokines 

l1tl'1n1'l1'1m infliximab Lmutlat1ull.\oi'1 

mL'll1m'1l~m~t1vi~1 t1tl1'1 ~ m ilv-1 (intravenous 

infusion) l'1ui1'l::~u'!Jt1..:im'l~t1m'lil'maul1J 
mnam Lln::m'la1'1'1 cytokines uw11uvi 11J7i't1il 

tl~m run mM 1 u rr U1U l 'll'l'll tJ r) nli'IU'l)Jl OJ tJUQJ 
" " ,J t Q.I I dCLI 

( 011'll'l't1 1) l'liU 'l::VIU IL-6 Mln'ltlUl'liJUU 

lt1A'cymulu 11ul1a..:im'l1'1m infliximab '1Ju101 
"" .. ~ .. d 

1 l'l'ltJ 10 im.1nn. ll'IU'lfl'l'llYIU1 (p<0.05 L1.Jtl 
-~ d ... ) .J.:., .J' QI I 

l mUUL't1UUnUU1l1ntln Lm::r~n't'llnYl'IJlJU'll'l'I tJU 
" 

-iun..:i 3 l'l~tl 4 atlmli'~1rnunumnY1U1 1u 
" 

namltJ1u~iJ'l::~u IL-6 a..:irimm1'l;'m:n iJrr . " " " 
-·· " .J.. ., ., i1 u1U'lvua:: 70 m1'l::Y1u IL- 6 naumtiu lJ 

" 
'l::~utlnQ\Lrlv1mum1u'llmvi 10 l.m.1nn. mN 
-i1n1'1m.Jl11Jmm1 3 l'l~tl 10 iJn.1nn. m'lnYln'1 
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n1'llnviti't1D'mau (polyarthritis) 1Q) Lrn:: 

nnYln'1tnU1u 1 11J l1tl'1nl'l1l.\m1u'IJU1YI 10 

iJn.1nn. (p<o.05 Lrlmmurniiuunuml'lavn) 

n1'lll(lY1'1tltln'llt1'1 chemokines ~u 11u 

'llv~v 1oiumm::mh'1~'1 IL-8 lrn:: monocyte 

chemoattractant protein-1 (MCP-1) nnYln'I 

tim..:iiJiJmhA'cymu1u 2 atlvi1lfl1&11l.\m 1lJ'IJ\flYI 
,l <d Y I d 

10 iJn.1nn. llv1mmm1rnu01t1 chemokines tll.I 1 
.J 

(011'l1'1't1 1) 

1.2 

lymphocytes 

m infliximab nYlnl'lll'l~uumu (migration) 

'!Ju'! lymphocytes 1u'llt1~tl'lltl..:J~rtl1mfoD'rnau 
" 

'lm01t1u~ LY1m·1ui1m'l1'1m11mu1Y1 10 iJn.1nn. 
" d .J " ..J .. -i::nYln1'lll'lntJU't1'1JtJ'1 lymphocytes l'IJl~mnru 

'llt1~t1t1tl1..:iihTmhA'cylu~tl1u 10 'l1U (p<0 .05 

Lrlmiiuunu baseline) lln::lrlv1'1m infliximab 

11mu1vi 1 l'l~tl 10 iJn.1nn. li11'1Lvim::~u 
peripheral lymphocytes mu1u 1 1ul1&11l1m Lm:: 

4LI ..... <di .J .J "" 
r.mmmvuM 1 lYltJU (011m't1 1) '21'1'1iUYl'lltJ'1 

" .J~tl"' .J"" lymphocytes 't'lll'liJ 'lmrui.nn't'l~Yll'ltl CD4+ 

lln:: CD8+ T lymphocytes 
.J..,. .r ~~. "" ..,. 4' 

~m't1LnYl'lllJUlulJr·Jl'lllUUYj01UIJ" ~:nnq't'IB 

nYln1'lLU1Yl'1tltJn'iltJ'1 endothelial adhesion 

molecules ~u~nru synovial tissue ua::liJ 

n'l::llaL~tJYI (mn01mffi'1~t1 1 i1'1 20 irn.1nn.) 
.J ,J 1 dv 011iJ01l'l1'1't1 1 '21'1r·m 1rn1'lnYln1'lll'lntllJU1U'llt1'1 

1tl
..J " ' .J., .. 

lymphocytes ~'IJuOltl't'ltJmau tll'ltJ!iUlU'l::u:: 
j <Cl.Qi .J I t 

nn1m'lt1t1nql1B'llt1'1U1't11'1l'lmm '21'1v1m1 I'll 

JJ!iU~lU (median) '1Ju'1n1'l01uUalrn'1 Paulus 
" .,1" ~ .. 'ltJUn:: 20 mH l1U1 3 )JO.Inn. l'l'l'1lYIU1 U11 

mui1'1 6 atlmli' 

1.3 r.Jul'1flfl1";ia{1.:J-.rnfl~L~fl~Lmj 

(Neovascularization) 

al'l vascular endothelial growth factor 

(VEGF) d'Jum'l~iltl'l::fl't15tnl'i~ 1 iJm'lm::~u 
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1 "·'' d endothelial cells lJ synovium 'IJ!Ni;ju1EJv::>Jn1') 

MiiVlal') VEGF ~-:JLtlm1v~mh~llJ1lrn1')ri-:J 
La~>.m1')a{1-:i'HnflGlli'it1Glhn.nlJ pannus ')::~u 

ai') VEGF 1u:ii{>Jvfl-:irJiha hAvflD'mau~>J1 
VlflEJ~a-:ini1Am.JnOi 3 L'ti1 LLGh::~u VEGF 11J 

v 

rru1av::aGlMi'flaa:: 42 'HITTm')lim infli.xirnab 
v 

1m.nJ1Gl 10 >Jn.tnn. ~fil')(IQ'IM'IJ!N«l') VEGF 
" .., ..,,.J ~ .f ., ".'I .cl 'I " 

aflGlAn!NOUf.laGl't1LOGl'IJlJOUf.Ju1EJ LLn::l>Jfl L 'H 
v 

inflixirnab +rnnum methotrexate ')::~rnm VEGF 

v::aGla-:J{flaa:: 41 LLn::A-:JflUlfllJ 12 aumlf 
v 

1rnnv1na1') VEGF mha1') E-selectin 
d ... fl ii ... .J ...s ... 1 LLa::«l') VCAM-1 OEJ-:JLulJ "lvEJ'Yln1AllJ lJ 

n')::Gl'1J m')a{1-:i'Ha flGl La flGl 1mil1J c.r\J1a 1 ')AVfl 
• v 

... ~ .J ) fl 1· 11 ... ' flmau~>J1VlflEJGl ( V11')1-:J't1 1 tllvL ulJ u Vl11 

fil')nGln-:J'llfl-:J endothelial adhesion molecules 

tl1vnGlfi1')U1LaflGl 1 uLif a-:iu~ntUVflOifl LLoiflU1-:J 

1 ')~GJ1>-1 u-:iv1Gl'Ha n~11JauuaipJ'llfla1l.lif 

1Jflnv1nr~a'IJ1NU1oifl~lnlJL'lfa lymphocytes 

~-:i~1~mh1LLa1 lu'll1-:iG11J u-:iwui1ma1m')flnGJ 

~11J11J peripheral blood monocytes LLa:: 

1 ... ~ .J ... .J'J' ... 
neutrophils GlLLUU'lf1m11 Mn'YlLOGl'lJ\JlJfllvLnGl 

.J' ... .. 'bod 'IJlJv1fin1')fi')::GjlJ complement 'H')fl anti y-

1 .J ... 
dependent cytotoxicity lJ lymphocytes 't1>Jfi1') 

.J... .J 
LLaGl~flfln'IJfl~ TNF-a 't'l~rn'lfa 'lf~m'laGJa~ 

'IJfl~ peripheral blood monocytes tl1v~11l1' 

mrntU'lJ!N monocytes tJ.;'uoi1nauefl1Jamm.JnOi 

11J~l\J1a~n~>J~iimrnru monocytes LLa:: 
v • 

. .J' 
neutroph1ls ~~'IJU 

11Jrr~~.;'um1uvmGl 1 >Jn.1nn. 'H~fl 
v .... ~ ... 

10 >.m.tnn. 'o:l::>Ju')>JltU monocytes aGla~')flEJa:: 
" • ., d d 

20 LLn::'lflEJn:: 29 Vll>JalGlU (p<0.05 L>JflL"YlEJU 

num'Hafln) LLa::U~>J1tU monocytes 'o:l::nauu 

')::~uun0ima1" 2s i1J hhimm1>JLu~mJ 
LLUn~'IJfl~ monocytes 'H~fl granulocyte function 

!'1 1~ 11 ... .1 ... . J' fl tllvLulJ u Gl'Ylnl')LfiGl monocytopema lJLuuna 

1 .J • 1 ... ... ... ....J' ' ' 1 d O't1't11 'Htl101')'t11~AaUnGl'IJlJ LLGJfl[J1~ ')fiQ'll)J 

233 

1mW1a Crohn's disease ')::~u monocytes 1,j 
v 

LLVI n oi1~ nm:: 'Hi1~ n ~ >J'IJ fl~ ~lU1tJ ~VI fl U au fl~ oi fl 
• v 

m'H~fl 1,jGJfluaurNoiflm ')::~u neutrophils 

aGla~lu~rffiITT'um 1 >Jn.1nn. 'H~fl 10 >Jn.1nn. 
v 

1Glav::a~LnGJ1~mti'Ha~1im 1 i" m1:: A~flri 
v 

fl "'. I ~ .d "' ., LulJL1a1 4 aum'H (p<0.05 L>JflL't1tJUOUEJ1'HnflO) 

lur.l\J1a1')A Crohn's disease LdflGJTivaflu 
v 

colonic biopsies Lmtirnfiau'!Jru::riflulim 
.J "'.I ~ ... 1 ... ., infliximab LLa::'t1L1a1 4 aum'H'Hn~ Gl')1.JtJ1 l'fU 

i1ii TNF-U aGJa~ Lrn::ih::~u C- reactive 

1 ~~ .d fl ., • J' 
protein (CRP) lJ•o')>JnGla~ 'lf~ CRP LulJG11U~'lf 

fi1')LOGln1')DnLau (inflanunatory marker) U1lL't1U 

v::l,jiir~am::'YlUoifl'l::~u total peripheral white 
... .1.J .1 ., 

blood cell counts LLVl>Jn1')Luammua~')::QJU 

lymphocytes, monocytes Lrn:: neutrophils liJ 

., .I.I" "',.J' .I "" J' "1 • 
an~tU::'t'lu'lULtn~munGJ uflnv1mJ a~ >J 

l'fUA11>JLLGJnoi1~')::'Hi1~ peripheral blood 

mononuclear cells (PBMC) '.:l1nrJU1afil~fo 
tJ1 infliximab nUAUUOOl 1mL~n1Wlfl1.Ja'IHl~oifl 
~ v.J "1" "'°" ,., v '1~L')1'Yln'l::VllJ 'HLOGlnl')LLU~m LLa:: m')a')~ • 
cytokines fi1')Anlfl~U~L1tU laminar propria 

... "1 ... .. .;:; J' ... 
mononuclear cells 't1 LGlv1fin1')VIGJ'blJLlHlU')L1tU 

intestinal mucosa 1m~r.J\J1afil~fot11 'r'mi1ii 
v 

• .J ... 
m')aGla~'IJfl~v11rnJL'lfa't1a'l1~ai') TNF- a. ua:: 

J"._, &I I 

al') interferon- a. 1Jfln'.:l1nut1~\·1mrnn~1m1 
.., y d v 

fi1')')fi~1Gl1EJtJ1 infliximab nGln1'lLAafllH'll1>J1 

'IJML'lfn~rlfl 1 l1LnGJn1')DOLaUL'll1riri1u'1Jfl~~1 la~ 
v 

iil0m15aml'f ')1>J"rf~u~aGl inflammation marker 

~u~nruif ~1a 1 s-ia 

m infliximab 

"lalJAlaGJfLlUU dose-dependent 1G1aii~1 Cmax 

LLn:: AUC a>JVilHlLLUULalJGJ')~nUm')1im1u 
. .. ... 1 .. .J 

'211~ 1 m 20 >Jn.tnn. ')::Glum lJLaflGlA~'t'l 

(7.9 Ci~ 9.9 >Jn.1nn.) 'Ha~ll1't11vmGl 10 >Jn.1 

nn. 3 A~~ 1GlEJn1')1iLLoia::Af~\'i1~nlJ 8 atJGl1'1 

LLaGJ~i1')::~UEJ11 u La flGl 1,j L tJ~mm tJ M 1 tJ Ld fl 
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\J~l!l')fJlllU\J1i*1 (repeat dosing) mi::hh .. u 

m'ia::am.n1im'i::mnavvil~v1im 3 ll~v 10 

>J0./00. 1inhnh~nu 4 ll~v 8 aumlf 
.,J 1 " ., ".'I 1 .J • 1 ~ " L>Jv l1tJ10\JC;ju1tJ U'111J1YIYlllU::1Jl l1 L'lf 

.., ... ~ .., Av 3 >Jn.ton. ru m.l011wr1 o, 2 m1:: 6 l1n~v1n 

ifu1irin 1 8 au011lf ,·1u')::~umlmavY1lYi1nu 

1.5 "~.tam ru au011lf~ 30 (Av s aum\f 
&I II ~ V .J I/ &I ! I 

l1tN1l1mm~avimu) 'lf~fll'j::Y1\Jmavia~on011 1 
' I a.I .......... d ti >Jn.tam v::, .. m1~rnfl1'j'jfllflvrNflaunnaviM011u 

ii~ hi iJ n1'j~ m:nvu1~ l \Jum~ n1'in~ ~rnn'i::riu 
' .. ~ 

'1JD~tJ1 methotrexate vimna'l!vaumaowuv~m 

. 1 d • .,J 1" infliximab vfJl~ 'inYll>J ''l\J11l>Jv lltJl 

methotrexate i1>J~1tJ ')::~\J Cmax 'llv~tJl 

infliximab li.iLu~uuuua~ LLoh::~um1u:S~lrn01a~ 
'111n-)1 Lrlvli.il01'1ii1>JO\JtJl methotrexate Av 
1uau011li'~LLu01 l1~~1im 5 x 3 >Jn.tnn. . 

a :; " 1 .., 'l d '-' .,.,. •1. lc;: 'nn1 L i'.hm'i~a01mt1 ,,.m1'j::01um L1l'Zi'ilJ>Jfl u ,::.., "" 
• 

2 >Jn.tnn. 1u~tl1t1ffiITT'um methotrexate TI>J 

~1tJ m1::iJYi11fot1ni1 0.1 >Jn.ton. 1u~thuffii.i 
1~-fom methotrexate ·i1>J~1tJ 

Yi1u~mmn'j::v1t1Gi'1 (Vd) ~ steady state 

lJ.iLU~tJlJLlUM ltlY11>JtlU1YltJl uavi~i1iim 

m::v1t1Gi'1vtjmt111rnavY1LavY1 Yi1 median Vd 

vt.11 u?11~ 3 a~ 5 am vu1~ hnvi1>J ii~ li.iri'i1u 
v .r .,J 

ti'm1m'jm::v1t1Gi'1'1J~mLm~L1rnmv 1vimum:: 

vm~~~~u~nru'livoiv fll'jLtl~mmtlM'llv~mmtJ 
lufumt.1 li.i~1rntjnrn~ul'lf>J11mq>J cytochrome 

P450 ~1fu~ li.iiiml>JlLU')UTIUvlnml>JlLYIO 
• "' J A J' I I' 011~Y11~\'11J~O'fi>JYILOYl'1J1J;;,JlO po ymorp usms 

'1Jv~ cytochrome P450 isoenzymes 
,.J .., -Yi1 clearance v~m::Yl\J 0.01 nGl')/'lfll. 

m1::iiYi1fl~~1li011vit1\J'j::mru Av s a~ 9.5 11J 
J ' .J nA ll.rn 1im 11rnin01 3 >Jn.Inn. lla::mm~'lf101mv 

' J' .,J 1 " 1 .J J' ( tJl U11UT\J01l'Ul>Jv lltJl mnnYll'l~~'IJU '1JlJ1YI 

1 ... ' d nA .. 2 3 5 (i~ 20 >JO.Inn. l1mm~'lf101 8.9 Cl~ 1 · 

1u) uoiu~li.im1um'Htl~mmtla~Yi1 clearance 

1 .J A .J., 1 ua:: vct uam1::m .. mGam,·m01rnia:: 01 

Swara Watanapitayakul 

vl n n1 ')U 'j::dlu tl 'j ::ilnfi C·J a'1J v~ t.11 

1 ". 1 " .., ... ~ . .., ~ infliximab 1mll1t1 ')fl'1Jvvmn\J')>J101vtJYll101n~>J 
v v 

mm'jti'mauii~'limm01vu~ (rheumatoid arthritis) 

011>Jamm•1mmal1;1mlli~ 1viu~A'vilavn~tl1t1 
;;,i1nm')iilvuu hflminnruif~n1l1u011vit1 ACR 

(American College of Rheumatology) LLa::~Jtl1t1 
' :; 1 t I 6.1 V 1 · .. ll1a11m >J01vumrn~01vfll')'jfl'lflY11tJt11 un'l.., 

:; ' .J .. ..r 1·' DMARDs G1~lLG1l1\MG11'1JU u 

'lJUlYltJl infliximab Yi'l'li.;'m:nv~1mb~ 1 

(i~ 1 OJ.JO.Inn. lrlv 1 lim infliximab l~tJ11 ll~v 
1ii1>JO\JtJ1 methotrexate23

-
27 vu1~hn011>J 1u 

?11~')::tJ::Ll'jO 'l tlMOl'jflflHl jjm')l1Ylnv~1i 
.J • J'2s-29 " ~ \J m1u'1JU1YltJll1a~011u Cllfll'jv1nH1l um') 

v 

1 im'j::tJ::m1 ;;,i:: 1 imm1inuoY~LLoi 4 ll~v 8 

atJ011\f l1001')fl0Hl\J~l11')tJ1 infliximab ~1tJ 
" \I 11 odJI • f I d 

01')U l'i v tJ tJ1 L '1J1'Y11~ ltfU ln v YI Yllv f.11~ 01 v l U v'l 

(intravenous infusion) 

1um'jAflH1~01'j1vnv\Jn1') Wm infliximab 

O\JC.lU1tJffiITT\JU'j::mum methrotrexate ~'lllJlYI 
U U ., J t II l: I 

m 7 .5- 15 >Jn.1a\Jvi1l1v~nmJmn mu01~u01 
"" J' 'I .. "" 1 .J., ~ 3 LYltllJtllJLUvUM 6 lYlvtJ YltJl'IU~~tJ'UtJv>J 

1ir.ltl1t1;'utl')::l'11um1unl'i>J NSAJDs 1umnvi 
v • 

.J "" • ., ., • I 1 ' -=< n ~urf. tJ1fl~l1l1')v01n~')\Ju')::Yl1UtJ1 tJn'!>J.,lYltJ') u v• 

~iim vit.11 Lrlv l fiuu l Yi1 n\Jt.11lVf')YIUL'lf1auua1 

li.iLnu 10 >Jn.11u 
m'jtl'j::Lihmam'j;'nH11 tJfll'jflfll'f1Ll11'il 

ifl'llLl\J\Jtlv~ ACR Lrn:: Paulus 1um'j 

t] ')::dhJtl')::~nfi~miiv~m 1 u~uoitJ 1viutl')::dlu 
• \I cJclil ~ I ;;,i1n ;;,i1mut1vl1>J01'j\J1>JUa::01~ 'l11~na1m'j 

ln01'1iv~~ 1 u01mn*1 C·Jafll'jU')::Lilum1>J~1Jll~ 

v~ h~mmL''muLrn::rJthtJ ~'lfi11vim'jl'hnuua:: 

')::tJ::~iitl~mm01vuau~vu1~ Luum·1~u riom 

L~1 01') \ilOGl::nmrnv~LlJ\ilLavYlll~ (ESR) Lla:: c­

reactive protein (CRP) 
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'J V ..,j 1 ''l V I n1'l L1U.11 infliximab urn a.J ~tnn~~J 

DMARDs i1a.J~1u 

-v1nm-s1h::dhrnam-sl'lfm infliximab 

1um-s-rmrn.i'i'hu1w1'1lt1!1mau-slJ101t1EJ~ ~iu1u 
v v 

1 !5 ..... .J u 20 AU tm1-sv1mflYn.:iAmm-s::u::'r1 1 ua::-s::uu 

~ 2 mu 8 atl~mf ~lJ1EJoi1.:i~.:iA.:iiimm-s 
tl1vi'llt1~.:i 1 ~-rmfl~1fJ DMARDs 1l1l1~VIU1 
mn DMARDs Ul\Jor.:iLLoi 1 L~mJttJ1tlrimJ 
~-v::thL'll1mAmfl 1H'm infliximab L'll1'r11.:i 

:: 'i .J 
Limauvi~h1tJ'1JU1VI 10 lJO./nn. 2 A'S.:i LVlfJ'r1 
v:: 1"' 1"~.J .q 1l1mm.:iu-sn tntm-sn ua:: l1A-s.:i'r1 2 un 2 

atJV11lfl1-fl'~v1mYtJ l1~u1l1l\J'1J\J1VI 5 lJO.tnn. 
4 Af~ lviEJYll l1vif~LL -sn 1 ir)m~lJ~lJ mi'11 lim~ 

CV CV :; 1 CV • Ll1ari'r1n 4 1ul1a.:iv1mm mmm~11J'1Jil~v11nu 
m-su1,lJ'1Jt1~'1lt1avia~v1n 18 1 lJGlil\H~lJLL -sm llu 

6 l1a.:iv1n1~fom1ml'tlvi1l1~ 6 (~1 p<O.ool) 

-s::\i)u CRP 1tJ:zf~lJavia~mh~mm'liuntJ (v1n 

39.5 1tlLllu 8 lln.tam) ~i'huilm-s01t1uaut1.:i 

oit1m-s-rmnmh~-s1viL~1 ~iu11m1-su-rnmN'llri 

ua::-s::\i)u cRP avi«~mh.:iii1rmh~cyl1a.:iv1n 

-rmnM 1 atlvi1l111m1-sAnmil-s1EJ~1ui11u~b~ 
J CV .... " .. 'I .J -nai'r1~vi011m~am-s-smn m;iu1EJm.:inu'r1nau 

mLlJuJ11~iin \i).:itftJ ii~i'hu 7 -s1uffi~fom-s 
" <t 1 ' -S'mfl'li1~1EJEJ1 infliximab CM 4 'Sil\J 1m01a:: 

-sriu1H'm 10 lln.tnn. 1vimJn~m-s1limLLoia:: 

'StJ\JiJ'nv::\'i1ttJJ11EJ1U 5 atJmlf LrlritJ-s1n-0i1iJ 

m-snarnuuJ1 r.i'll1u~~ 1 -s1u01riumrn~oirim-s 
... .J " t v ...,. ...,J' 30 

-Sm:n'li1lviEJ'r1mn011-sriua:: 80 lJtllnl'SVl'IJ\J 
.J • .J'~ " •27 -v1nm-sAmfi'r1'r11'1JULUAlmvm1U1a 4 Lm~ 

v 

ririmmum-sYJvia~Lthmuu randomized placebo-

controlled double blind (iim-s~lJQ]1rirm~lJ1EJ 

LmuuLYiEJunuml1arin 1viu~~LLl0maLm::~tl1EJ 
v:: 1li'r1nm11mumv~~l1~riml1aun) iirJu1u 

~imu 13 nu~n1&:iiimm-stl1vi'llri 1~airmL*1 
~1lJn1<sAmflmmnru'lfori~m-stl-s::d3m.h::~'r15 

,.r " .J. 1 ""' ~JaL\Jil~Gl\HL\J\J Paulus 'Yln1l1'UVI l1ilG1Tin1'SG1ilU 
tftrn.:irici~frim~:: 20 m infliximab 1umm1 1 
ua:: 1; lln.tnn. 1litl-s::~'r15r.mm-sfo1fl~Qini1m 
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l1«rinrirmiiuum~cy.,,~ai1~oTuLLoiatlml1~ 1 
~ .;t cv .-.J ,J • .. I """ :; vum::rntNatlml1'r1 4 mmm-su<s::LlJ\Jr.mm~ 

avimu (p<o.008) Lm::trm1m-s01riuauri~mN . 
~ru1u11m~"ffi~-Sum'lJui01 10 lln.1nn.a.:inii 
v • v 

n~"ffimulu'llim-1 1 "n.1nn. • 

~ v • QI 

nT'Blttn infliximab 'l1a.Jnum methotrexate 

n1 'l'A mfl mm 1 \t tn 1 mnn vi LQi u1 

A mn 1 u r.llJ1EJ~LAU l~fom'j-Snm~1aEJ1 
v 

1un~" DMARDs mua::u~A~iimm-s'IJri.:ih~ 
,:;· .J__, v .J 

riam 1 mmnmum methotrexate ('Yl'llU1VI 10 
v 

lJn.1atlvi1li) L tl~EJrn YiEJutl-s::~'r15r.m'1J ri~m 
.J1 ~ ...,,. .J ~ 4 

infliximab 'r1 l1LlJ'1JlJ1VILVlfJ1'Yl 5 l1'Sil 10 l1'Sil 
20 lln.tnn. numl1arin 11m1-sAmflLL\J\J double 

blind LVIU~VIG11m·rnU1\J 12 atlmli v10n1'S 
:: .J "•'J y o' I tJ 'j::dJUf.Ja'YlO ~'S~'r1r·I u1fJL'1J1lJ1Y4\JILYl'YlfJ l'l\J11 

• v 

r·JU1EJf tJEJa:: 71-8 6 ~1~fom methotrexatc 
v 

.J <t 

~1lJO\JEJ1 infliximab Yl'lllflVI 5 lN 20 lJO.lnn. 
ilm-s01riuauri~oirim-s-rmn (1Q)~1 ACR ·foaa:: 

2 0) Lrlm tl~U\JL Yiau nu ntjlJYiL~EJ1l1 avn~1lJO\J 
.J .. y 1 ' m methotrexate 'r1G1vUtf\Jil~Ll'IU'3WUa:: 14 \JlLGl 

a::nrillii~11rnJ~Jll1mri1nu 7 rl1um-s01riumrn~ • . v 

(ACR friaa:: 50) riy11J'li1~-i'riaa:: 4 3 fi~ 71 
d .... .,., 1 ,.J.iy 
LlJtJLU'SfJUL'YlfJUnmriEJa~ 14 lJn'1lJ'r1 LVIU1l1ailn 

1vimt11 tlv::a~m01L i'.iu m-s01riuau~m~viailn 

mEJ1unai 1 fi~ 2 atlmlil1a.:iv1m~ll1li'm 28 

v1nm<sAn'l:flLLU\J multicentI:_e randomized 

double blind mnl'j\h::Lihmam'j1l1u1 infliximab 

l1'11EJA~ 1u~rt11EJ~n1&:! 1mum methotrexate utj 
v 

y .J "'.I " "'ti " 31 LLa1 'r1'1JU1VI 7 .5 lJO./tfuVll'\1 UllJ 26 a Vlll1 
" .- u. I *' 28 LLa:: 15 lJO./tfUVl1l1 'Ul\J 30 tfuVlll-1 

!5 l! l! .r "" ' ACT r·mv1nm'jv1mflY1.:iari~m~m-sa011 A TIR 

(Anti-TNF Trial in Rheumatoid Arthritis with 

Concomittant Therapy) l'i1tl<s::LihJth::fl'r1G~m 

'1Jil.:im infliximab 1 tJ~JU1EJ~L UtJh~'llilBnLtf\J~ 
v 

~x , "' 'd lJ1G1ilfJVl'YlVltJG1iln1'S'Sfilf1 (refractory rheumat01 
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arthritis) n1'iAn'l:l1A~if tl'i~aihmam'i{n'l:l1 tGm ltf' 
rnru~fou.:i ACR tviuYi1m'itl'i::dhr'l1n ~11mHfo 

tl1vi mnwii'u01.:i1uvimmi'11 'i::~u'llu.:JAl CRP 

ua::'i::~Utlu.:JAl RF (rheumatoid fac1or) ua::Al 

ESR a'itl~m tviuntim'iAnmm.:iAailn~.:imh1 H • 
1uvi1m~ 2 

Na•nnm'iAOl:fl\~ui1m'i 1li'm infliximab 

TilJnum methotrexate 1\1'r.mm'i{n1:11~ni11li' 

t11\1aun~1tinum me1hotrexa1e mh.:iih!mhA'cy 

m.:ia~Gi ua::~mm'iviiluairn.:ioirrn1 Lnvi~u 1~ 
LTini1 (mu11J 2 atlmH) 1im~tiittITT'um1u 

.J 
1J'U1Vll11l.:J 

" 
rlVl'flnl'iVlilUllUil.:Joiilm infliximab ffill 

-htinum methotrexale ~ni1itlmum inflixirnab 

uoi L \~t1.:iilu1.:iL~t11 iim1m \Ju 1 tl1~ilu1.:irl.:ii1u1 
"Q ... .,.J 

metholrexate illvv::n VI nl'ill'il.:JlltiA" nul1 . " . 
Ln~'uMv1nm infliximab33

'
34 m'i1li'matl.:iGi'1-ht1 

n lJ ii r.rn Yi11li''11::ail01 'j a~ ~1a.:i11 il.:J '):: ~ u lll 

inflixirnab 1u:zi~" ua::u.:i'li1ua~m'ia~1.:iLrnuol' 
J'.J" "' - .. Uil~l1m1m1 infliximab Ltlil1Lml::l1~Jam'i 

Anm1unritiUilll'llil.:Jm'iAmn ATTRACT 1li' . 
r.rn m'i{n'l:l1~iiArutl'i:: tm11rLrlil 1 li'm inflixirnab • 
LrlmLu.:inrim.lu1uvi1t1L\'IA mu J1m!n ao11J . " . 
.J ' ' ..J !'1 t ' .J !'I t ' l1illl '111.:JL1illl1LuU 'iA '111.:JL1all1LuU 'iA nati " . 

Qi. • '""' l11.:Jnlll1JllA Ol'il11.:JlU Ol'irflVl~'IJil"1nilU 

Al RF ~1mum'iu1tiua::Gi.:i'!Jil.:J,ril vi::mm 

4 .., " d .. 

metholrexate \1 'i il Ol'i'i n'lfl ~1 llllLVI ll'i il llVI 

~1t1~1u Al Odds rario 1unritiUilll 1ll1ri1dv::ilu 
' " 

1u?i1.:i 1.6 il.:i 13.3 (A1~t11nni1 1 \1muil.:iii 

th::tt1'11Um'i{n'l:l1iJ1nni1m\1ailn)35 

Suvara Watanapitayakul 

n1'i~01fl LL UU L l-i' t1l 'i::t1::l111 

Lrluu~m'i{n'l:l1ililn 1tJmu 28 atJvi1lf 

1mru1u 19 'i1ut~u1li'm~'llm~ 10 tin.1nn. 
" 1 " "'• I ,..J ".'I "' 1 '"' l1mauml1l1 12, 20 L.rn:: 28 ~u1llll.:JA.:J ~'iU 

m melhotrexate 1umn~ 10 iJn.1atlmlf m'i 

VlilUll'Uil.:JVl1tiLnru~foil~ ACR u~A~iiuumiJil~ 
" 

40 atlmH 1mSu1u 11 'i1t1ii ACR20 (Amtl'U 
" 

·foua:: 58)Lrn::iim'iviilua'Uil~ ACR50 1m.r 
" .'I ( " ".'I _. .,.r d u1ll 7 'i1t.I 'iilt1a:: 37) r;!u1lll!Ulnl'i~'ll'Ultlil 

'1 I '1 e V .Jq 
1rnv1 nm tilm :i1'U'll il~v1m1rn um.J01'iU1lJLLa:: 

01~ {nl:f1')::~Utltl~A::ll'U1J HAQ LLn::'i::~u CRP 

1 '1'A~~V1ail~na1~Yi1m'iAm:n2° 
LrluuGH1mm'iAn'l:l1ililn 1tJ11m1'il1~nil~ 

tlil~ ATTRACT Yi1hn~\1~n:i1lm~tiLGltl 
t1il~m'iV1ilUll'Uil~·rrnviailn'1Ju~m'i{mn~1vu1 

infliximab l1~.:iv1nGi~vi1tif.lnnl'i{n1:11mu 54 

atlV11M rJu1uffi~fot11 infliximab 3 lJn.lnn. 

l1n 8 atl~TH'~1tinum me1hotrexa1e iimwmu 
' I .. .J I 

auu~~ilmm>Hnru~t'IJil~ ACR20 ·zmnn011 

uu1.:i iii!mhA'cy Lrl u L tl~um iiuunu rJU1 u~1Q)fo 
Ull1aun~1tinum merhrotrexate iim'iviuu 

' " 36 .r " .J 
mrn~viilmwua:: 1 7 m'il1~ail~Luu~viirn 

An'l:l11mJu1u 285 'i1m\J1mmmiJ 1 tJ ~rn 

m'im1vm~m\•1{~ihmi1 ,Jiloiil 1irnm'iYi1mu 
_,: .f 1 ".'I ..J., ""' d • I .. LWtl'll'U lHlu1lll1 Lmum infliximab LlJilLu'illU 

" 
Liiuunu~u1u~11mJ 63 'i1t1~1~foml1niln~1" 
" 1q1t1 4 .J 
num mell101rexa1e VIU1llJilij ·rnua:: 7 CN 8 l1 

wui1m'iYi1a1t1'1Jil~~uoiil L \~iJt11n~1/6 

r.rnm'iAn'l:ll'IJil~ Lipsky ua::Aru::~n1~1J 
1utloiuti131 1Q)n1m'iiLm1::Hr~am'i~nm 1 li'm 

urlrru1u 428 Tiu~rnmua~mm')t'ivivurl'mam 
" " 

mviuu~ ~ 'l ffivi1'um methotrexate mn~mffi'Zf' 
An1:11 3 \1~il 1 o tin.1nn. 1 li'l1n 4 \1~il 8 

' 
atl~1lf ~1tinum'ifotl'i::'Yl1lJUl melholrexale 

'i::u::nmffili'mmiJ 54 atlvi1lf tl'i::Lijmrn tviu 
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.J 
mnrn 1 r~timmn infliximab oiri leukocytes um: 1NF-U induced factors 1ut7t'.hEJ1'lri'limimumrn01riEJ~ 

v v 

.Ji ..., .. " "' :: <I 8 19-22 5-68 ritJ 'YIL~')ummm1 1,10 'lfirJ 20 >.m.1nn. L'lllYrnmrn~mri~ri~L~m · 

1ifmUil~flmfl 
mnmn 

IJil~liiVlif'll (lttlJ\JO\J baseline) 
(Hn./nn.) 

u .J 
1m11 <ltl~mr~ 1 iltl~mrrl 2 .rt1~mrrl 3 <ltlvrni'rl 4 

trnoiri proinflammatory cytokines 

IL-1(3 ut,, 1 llill 10 -1-1-!.-!. -!. 
lL-6 ut11 1 llill 10 -!.-!. -!.-!. ,u -!.-!. -!-1-!.-!. 
Chemokines 

Groa synovial tissue 10 tt 

lL-8 synovial tissue 10 -!.-!. 
MCP-1 synovial tissue 10 -!.-!. 
MlP- 1 CX llll~ J3 synovial tissue 10 tt 

RAN'fES synovial tissue 10 tt 

r.rnoh1 lymphocyte migration 

Leukocytes 

Lymphocytes 1 l liil 10 tt tt tt tt tt 
CD4+, CDB+, T cells 

... 
lllll~ 1 llill 10 t t 

CD3+, CD4+, CD8+, T cells synovial tissue 10 \lill 20 -!-1-!.-!. 
Monocytes l~iJ~ 1 \lill 10 -!. -!. tt tt tt 

Neutrophiles l~iJ~ 1 11ill 10 ,J,-1- -!-1-!.-!- -!--!- ,u -!--!-
Endotheliill Adhesion Molecules 

E-selcctin ut,, 1 11ill 10 -!. -!.-!- -!.-!- -!.-!. -!--!-
synovial !issue 10 l lill 20 -!--!-

ICAM-1 
d~ urn 1lliiJ10 -!-1-!.-!. -!--!. -1-i i1-!.i -l,1i-!-

synovial tissue 10 i 
VCAM- 1 ut11 1 lliiJ 10 tt tt tt tt 

synovial tissue 10 l till 20 "-1-H 
.,j 

tHHl1J 1 
MMP-1 ut11 1 l lill 10 tt ii -!-1-!,,J, -!-1,J,i 
MMP-3 ut,, 1 lliil 10 ,J,i ii i-1- i-J, 
NOS-2 expression PBMC 5,10 llill i,J, 
NOS activity PBMC 20 i-J, 

5,10 lliil 

20 

llllllJlllO't: • 
Gro<X = growth- related gene product-a; lCAM- 1 = intracellular adhesion molecule- I; IL = interleukin; MCP- 1 = 

monocyte chcmoallrnctant protein- I; MIP-1 = macrophage innammatory protein- 1; MMP = matrix 

metalloproteinase; PBMC = peripheral blood mononuclear cells; NOS = nitric oxide synthase; RAN'fES = regulated 

upon activation, nonnal T cell expressed and secreted; VCAM-1 =vascular cell adhesion molecule-I; 

ti lliil ,!,,!, ,11nvii~1~11il'm1iiJ11~11~iJli1~ii1Tvlt1Fl111 (p<0.05); iii-!. 11~11~Dli1~ihTmhFl1111rlDl1nu111n~~~uh 
Ju; "'lliil t il~il~llim1~1Jil'UDU1~l1iiiti'ml1Flty; tt11i1tl~IJUlltl~ 
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:: .J., " .J • ., 31-32 
fl-:ILL\J\JYl'ml:tlYl1tJE11LYltnLm::n>Jnurn methotrexate 

m'iflmn mn~un inniximab MTX Gi'111tl 'i l1m1v1'~ 

( 'i::U::l1ol / (~1U1lHJ\J1ll) 

iltl~l\l) ___slC..__ l'lC CRe 
B E B E B E 

Maini el al 
31 

1 >rn.100.llO 4 iltlvn\((14) + 16 4 17 4 3.2 3.8 

(26) 1>Jn.100.llO4 iltlvn\f (1 5) 20 8 33 8 5.3 3.5 

3 irn.1on.l1n 4 iltlvn\f (15) + 16 3 21 1 4.2 1.9 

3 >rn.1nn.l1n 4 iltlvn\f (14) 17 11 31 10 1.8 2.0 

10 )JO.tnn.l1n 4 utlvn\l (14) + 20 6 26 2 3.5 1.9 

10 >rn.1nn.l1n 4 iltlmlf (14) . 19 4 23 12 4.5 1.5 

PLA ( 14) + 17 17 28 26 5.1 6.5 

Maini e l al 
32 

3 >rn.1nn.l1n 8 iltlvn\I (86) + 19 9 32 12 3.1 0.8 

(ATIRACT) 3 )JO.tfin.l1n 8 a tlvn\f (86) + 20 9 31 11 2.0 0.5 

(30) 10 >Jn.tnn.lin 8 atlvn\f (87) + 20 7 30 12 2.5 0.6 

10 >rn.1nn.l1n 8 utlvn\f (81) + 23 6 35 9 2.4 0 .5 

PLA + 19 13 24 16 3.0 2.3 

lllllllL\Wj: B = baseline; CRP = C-reactive protein; E =end point; SJC = swollen joint count; TJC = tender joint count; 

MTX = methotrexate; PLA =placebo ( lllmllln ) 

l "' d ..,:, v l"' " :; a utJ ' • llll1ll~~ L'i1J~ll (baseline) un:: \llll\ll'l~~nnmmn 2, 6, 10 1rn:: 14 U ~1\1 

nTw?iiviLm::u1u~.:iaY1m">l11'n1v·1nN1lvoiv mi 
" 

m">An'tflLLl'f~lli'L~1Ji1 rJtbvitlmurn infliximab 

fmnurn methotrexate nuoivm">~m:flviavY1vuii 
dQ. d I I ..J .., ti 

~filill\~'1flVIYln11n~>Jmu ">::mum methotrexate 

L\~mvti'NL~m uvnv1nd...,~n!i11m1.:imvm1u~.:ia 
LLM1.:illi'L-Hui1mi>J~1~m methotrexate Lthlfuii • 
m">l11mv'1lv.:i-iivoim \~>Jmn~u LLoi1i.h1u 11m~>J 
d1 \I "-' I fl.I .J • l1 YI v.1 ll v.:i m ">1J.JnlJ'll.:i ni ">'l:l::a v ni">ma1 V'llv.:i 

.zivoivdu.:i\•m 1Y1'1una>JnL~fommH1v:: 1>J1 \i'r.m • 
- - .J,q 01'> VI !l\JlllJ !l.:J'Yll.:Jfl CllJn'YlYI 

">1v.:i1u nl ">A m:nm.:i fl~iJn~L l~.:i rJ1um 

li.hnllvlnna>J~lflf.llilnl'>An'l:fl ATIRACT 1~ • 

infliximab fumYI 3 'rl~!l 10 >Jn.1nn. Lmvrnnuu 

nuna>Jftlmurn methotrexate LWEJ.:i!ltrnL~m • 
m">1Lm1::~r·mLLllY1.:i 1 li'L-H1Ji1 m'i 1 im~.:illv.:i 
vi1~1" n1J ii r~auuB.:i m'il11a1u'1J v.:i1lv 1Yi'1 mb.:i~ 
~mrnrnJii.:i 2 i'.J 1Q)~ni1llfm methotrcxate 

l\~V.:Jvi1L~fJ138 

Amfll'Uf.JlJ'HJL')'"1 Crohn's disease 
" 

• I I .:ii 3 9 !3 Ylltlf.11.:JVl!lllW.:J nl'iv1nl:tl'1J!l.:J Present ua:: 
~0 .J ' 1 "·'' .J"' 1 Y1ru:: nm 1mu1v 94 Tif.l l1>JLLm1Y1::a um.:i 

~ . 
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L~\Hll'r1l'>L~rNv1mi'.ltJbY1 Crohn's disease 

'll\JlYIEllifl'lf'Amn 5 im.1nn. (31 '>lfJ) Lrn:: 

10 im.1nn. (32 nf1) Ltl~f1rniiEJunum'r11rnn 

1 " :: " 1 "!' .J "'ti ~..i (31 '>lfJ) 'r1Ellm~LL">nmn 'r1'1i1Y1'l Yll'r1YI 2 
~ ~ • qtl 

LLa:: 6 'r11N"lln\J\J l'HJ11Ell infliximab ii '):: 

ari!h.mnwfo'l:llLLC·HlYl::a (fistulas) 1tJYll~L~\J • 
Ul'r11'>~tl1fJbY1 Crohn's disease Ltl~arniiEJunu 

mi,.,~1~fom'r1a un~mrn 1 um~ L~Ut11'r1W1Jt1~ r.r . " 
tl1fJLLC·HIUYlf rlfJa:: 13 \'lUil'lJlYILLC·HIUYI 1Mllf1 

a:: 55 1unri,.,ffimum 5 J.1n.1nn. (p<o.001) • 
LLa::fafJa:: 38 1tm~J.1lmum 10 irn.1nn. (p 

<0.04) vlnn1">Anlfl~L~f1ni1 ACCENT 1
39 

Yi1 

n1 ')ti "j:: L)j \J ti 'l::ari G 111 \~Lia:: fl11 ).I ti a llYI Ji' El 'IJ !)~ 
.,,f 1 " !'I .J' ~ • 1 ".'I EJlL).lll 'liEJ1Lu\JL1al\J1\J'IJ\J n1'>v1n'l:l1Y11 W.lu1U 

' " 
~1\J1\J 573 TIEJ~iiri::mm CDAI (Crohn's disease 

l: ' .J' 1tl 'i ' ".'I activity index) GNLLOl 220 'll\J LYIEJLLrn rju1fJ 
!'1 1" .J ~ Lu\J 'r1Ell infliximab Yl'lJ\JlYI 5 J.1n.1nn. m~LL">n 

mf1Yi1m">riJ.1o11mrNllllmi'.ltJ 3 nriJ.1 nrimL">n . . . 
Li'.ltmriJ.1iiLifoE11'r1alln r.ll11EJnaJ.1~'1t1~ Mfo . " . 

' .J !'1 ' .. °'J ,,., m 5 J.1n.1nn. LLa ::naJ.1Y1'1lJ.1LutmaJ.1Y1LYl">UEll . . 
10 J.1n.1nn. r.llJ1fJ Mfom 1mttlmlf~ 2, 6 

" "'ti ., Q.I :; ... Q/tl ~..i 
na::rin 8 a Y1l'r1'r1a~v1nuuv\HN'1 Yll'r1YI 4 6 • 
l'mi1r.rtl1EJ 335 ')1EJ (fufJa:: 58) Yllluflull~Gill 

" 
m">MfoEllL\~fJ~Af~L~EJ1i)lf11tJ 2 iltlmlf 1u 
"'ti ~.J ".'I 1 ' .J • '1 Yll'r1YI 30 r.Ju1EJ tmaJ.1Y1 1 v1\J1\J 23 ">1EJ " . . 

v1n 110 '>1fJ (ft1EJa:: 21) iimm">YJLala~ 

L tl~EJUL fiuu OU naJ.l~limGi ll~~ '11l~ n a ).J~\'l'lJil • • 
.. .r " ) " mm">Yl'lltJ'>llEJa 39 (p<0.003 LLa::">llEJn::4 5 

(p<o.0002) 1tm~,.,~ 2 un:: 3 Y11J.1a1~u 

fl1'j't1lWlfHJ1 (Tolerability) 

1 "~ " d ' .J YI ).I n1'>'>1'lJ')1).J'IJ!l).J a L '>ll~ nl'>'r1\J YlllEJlYI 
" 

liv1n'r1a1fJn1">Amn3
5-4° ">1J.J~~n1'>YIYlall~~ii 

naJ.JfJl'r1ClunLiJtJmimnUAJ.J ).11\'ilnl">iL~lTI::lf . . . 
1 trnf-.,;I fo fJ ii r.rt11 EJ~ L i'.l tJ hvi'll llrl' ma mm 

" " 
YlllfJ~~ltntJ 203 '>1fJ r.ltl1fJbY1 Crohn's 

" 
disease -.S1mu 19 9 ">1mLa:: r.lll1u bria1 la 

" 
rl'mau (ulcerative colitis) ~ltntJ 51 '>lfJ LYlfJ~ 
iir·JU1fJ 4 54 ">lfJ~1~foEll infliximab LLUU'IJ\JlYI 

" 
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"" .. " .'I .J1 ""' LYlfJ1'r1'>1lLL'lJU'r1a1fJ'IJ\J1YILln::r.Ju1fJYI Yl')'lJfJl 
" 

'r1alln-.S1u1u 109 nEJ 'lltnYlmmiLi'.lu t.5 i)-., 

81 J.Jn. 1nn.1 tJr.i'lJ1EJ bvi'llllrl'mamJ.J1Y1!lfJ~LLa:: 
" " 

5 .3-63 J.Jn.tnn.1ur.ltl1fJbY1 Crohn's disease 
" 

I " .. ' I .Jl ""' "' L l'l '>1 ::11r.Ju1 EJ YI YI ">U fJ1 'r1 n ll n tl ll\J Y11v1nm1 
" 

Anlfl'r1~ll li.imJ.11">tlGiY1Y11mm l~mnni1r.ltl1fJ~ 
" 

lifoEll in.fliximab ~Yi11li'">::fJ::na1~GiY1Y11J.J 
r.m 1tmaJ.Jif iu (12 it'tlvmf) LrlmiiEJununriJ.J~ . . 
1ifoEJ1 (22 atlmli) 

'll ll,., am ">Yl\J Gill f11 u-., ii ml1 tJ '>1f1'11U'll ll~ 
" " 

~ "' " ~ .J ".'I 'i ~..J.i v U">'l":IY1r.Jr.m01m1u">1J.Jv1 n C·Ju1fJ L">mmYlllfJYIYI LYI 
" " " 

-ruEJl infliximab 555 nmrn::EJ1'r1nlln 133 TIEJ 

LLn::1'1fnmAmrnrnJ 26.9 LLa:: 22.3 it'tlmlf 

LY1m1J.JLL~1 \~ui1 r.llJ1EJffimumft1fJn:: 
" 

76 iiJ">::'1um">runUL'r1Yln1">ru1ih~-.,tl">::'1~~tu . 
tl

dl di '1 I .J1 V d .di I "' 

L ">fJULY1uununa"Y1 ~f11'r1alln'li~J.JllfJ">llfJ~ :: . " 
57 mm">hh~~tl">::'1~~ri1u1'r1ajLllu tl1~~h1:1 :: 

.,, l" .. A .r .J A 1 _J viatJ '1 ).Jn1')0l~L~llYIYll~L~\J'r11U V(l1\JU\J lln:: 

ti A~A d .J V ., 1 V 

!Jn">EllYILnfJ1·1rn~num"> 'r1El1LLUU infusion 
"'l ' d ti ... .Jq V I V L'r1Q"jn1'>tlJ lJm ')::~Vl't'lllTifHl\J\JllEJn11 ('>llfJCl:: 

5- 10 ~Wm) l~LLri U1~lltl~ 'r1au~L~fJ~rlnL'1\J 
iil'll mL~fJ\J 11l tu~u tl1~ tl1J.Jn 1'r1a htfa 

" ~ .o..J'.J ..:.. .. Of f .q 

!lmau YIYIL~llm::uum~ LY1\Ju'1'111:: lltl\JL \'rnfJ 

LLn::~\J 

d y 

C·l\J')!lfJa:: 0.4 

tlfimm 11vimn (Sensitization Reactions) 

t15n~m~Ln~"l1nm"> 1 limLLU\J infusion 

\~u 1~'1 m-lll1f1YiLi{umf llfJa:: 5 v1nm"> 1 lim 
" 

~~'r1J.J~ 1,201 rif~ ~~iit15n~mLi'.lmmu li.i 
~1Lm::Lv1::v~ LYlfliimm"> l'll41 

ua::v1nm">Anr11 

LLUUL~f11nuilnm">Amnn1ir.mL'lfm~mntJ flll 

tl">::mrufufJa:: 4 "llnm">1lim 3,284 ~f-.,42 
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Lrlv~vi011l.J~1uiurStl1uffi'lfm wui1 t·Jtbuif't~ v v 

._, cf "'""' '-' V I J' " ')U£J1 infliximab l.JvUG1n1')N~Hnai1t1mv£Ji't: • 
11 Lll~urniiuunur.lu1uffi'lfml1avn Lnvi~u 

v 

" d A .rl" 0 "''l"" ) 1v£Ja: 7 v1n11nLnvit1u viun l.J '11 (1vua: 1 

V1n1')~LOYl~lJnU'):Um111vLLa:UvYI (l~LLrl 
L~Ul1lJ1vO fl11)J~lJ fol;01~1 fl11)J~U fol;oi~~ 

1 . " 40....¥~ 
ua: mu vaiu1n) 1v£Ja: 1 mmnvitiu·rmrn~ 

I " :; .x ... ".'I " I " .J vuwrnua: 0.1 mmir·1u1mrnu0111vua: 2 n 
v 

~1LUUolv~l1£JYl£11 rStl1uhfl Crohn's disease u1~ 
• v 

.J y y 

mhmii01')af1~Lrnu~uv~qjvm intliximab LY1£J • 
v:iiu~n~m liqj v mLnvi~ul~u vuni1ntj"~'J42 

" ,,3 .:J " 
fn'Hf'Hmfl'UGlUfl Vl'lJ'U3fl Gll'l.lt'.11 infliximab 

011l~·fo murine monoclonal antibodies 

human 
cf 4 " ' ..., .J <IQ, anti- mouse antibody 'IJU f.HLL)J11 ~n£Jfl1l'mLnYI 

01 101 vu a\J v~ ~1lJJ1 iJ !')" n lJtl v~ ~1~ 01 [J nu 
v • 

4 J' J' ., :; 1 
chimaeric l11v LLvUGJUvYl'IJv~mnimmavia~ u 

' 
01 1 af1~ LLvu~uv~~qjvGi'1u 1viuli'1 l uf1~fl~ LOYI 

~lJmi43 LLqjnf!~ him1ULLlJtivii1 011af1~LLVlJ~ 
v 

uv~m~1ifa.u.mvr.fN h1u~viaiin 011l m um 

infliximab minmma1iir·rnqjv01101nvm1:~u 
v 

" J'c1 .., ..., d 1" ATI Yl1£Jll101Uv~1Yl1:YIU ATI U.Jtll1£JYI l1EJ1 . ' 
.J " .r :: .r . ... 

A11J.JCl'Uv~011n11~ ATI 'UtJUlJ'IJUv£JOU'IJU1Yl£11 v 

I "". I ; ..., 1 .,... :: 
intliximab yjU11 12 auml1l1i't~v10 mumm~ 

" 1 " :: :: 1 "·'' qvimuv1n011 l1mn~l1)JYI 5 m~ u~u1u 

'i' " ..., ;q " J' " 
L1fl'IJtlvnLnU1)J101vUYl)J01')n11~ ATI '1JlJ1v£Ji't: 

v 

53, 21 LLa: 7 1mJU1u~l~fom intliximab ~ 
timvi 1 J.Jn.1nn, 3 J.Jn.1nn. LLi't : 1 o l.Jn.1nn. 

e CV d I .J 1 

Ol1lJa1YIU lJ011LnUVLLlJ:m 'IJU1Yl£J1n~~011 

.J " ..., . 1" V1vLOfJ1'1Jv~nu immunolog1cal tolerance 01') l1 

m infliximab ~1).Jnum methotrexate '1i1uavi 

011af1~ ATI L~ iHv1n infliximab 1u011ftm:n 

Lalu1nuif l'4ui1 il0111011af1~ ATI Luuf vua: 

15, 7 m1: o Lrlv 1~fom1umnvi 1, 3 Lm: 10 

im.1nn. ~1).JtlU methotrexate 1u011Amfl 

ATTRACT rrll1u 27 ')1£J ~l1fJYl~O'cfl~1U 
v • 

intliximab LLa1m1vavum A TI lrni1iimi 3 
v 
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')1uffi-Hr.m011m1vLUuuin 1viu~ 2 11uiM1 

l01L01vf 1: 1 o ui't: iln 1 ')1uii~1 l01L01vf 1 :40
32 

.... ... 
flVlil3JGl1'Ul11'U 

" 

01')GiYIL~fl 
d • ~ :; A .. 

LJ.J mnL t11 n1')v1 mnm l1 )JYI m1Lfl11: l1 

V 6.' I Go ~ ti .(} 

'j tJtJa: 11 LLa:vYl110lYIL'IHl')lJLL1~1tlfJi't: 1.8 • 
'Ii mrnffi~v1011u~1uilMv1n0111'1f m011i11 u'1''31: u v • 

0 "•'' .J.i .,... A A .r 1 "" d 11 f·lu1£JnLY11UEJlLOYI0110lYIL'lifl Yl1tlfJa: 26 LJ.Jfl 
v 

'"' 1ce d .., ' 1 " .J..,. • " Lu1urnnuununa>J viml1minnm1u1t1ua:: 16 
• v 

_, A ., 

l1~v1n~Y1ml.J~mm1')n~1mu 27 LLa: 20 
.,. I ; .J.,. ' l: .J ., !'I .,. .r .J 
nu011'11 nJ.J11fl-3llJUvUfl1~Y1''1Yl)JOluU01')01YIL'litln • 
1:UUYrn LailJl11[J 1 vrl1UUULLa:m~ Laiuilaai1: 42 

DYl1101')011£J1u 30 auvi1\f~l'IU1lrn11 
ftmn ATTRACT LUuftiui't: 3 1untjl.J~Mm 
l1atin LLa: r.llJ1unl~m infliximab iitim1011 

v 

" "·'' .J !'I ~ .r 011U1f1£Ja: 0.6 fju1Unfl~11flntl~ LU011VJO'l:fllJ 

011uv1n01')0iY1L1f v 1 U'lb~ 6 Laivu~at1~t1v~011 
An~1 (m1vv1ui1Lum:A't1iruhALm::L:5t1')1) ii~ 

" ' Clf .., .., ., .., .., " 

LL"11)Jfl11l.Jn)JftlJ~OU'IJtl~01')10~1Yl1£JfJ1 

infliximab LLqjnti~ liim1umltivii1 TNF- a. ii 

unu1mh~C\! 1 lJ01')UOU t>~L:A'v L ')fll l1~1if mu 1 u 

L'l1" mh~ hn011l.JGi'v~~hu~ii~~1LOiamMu1ti'u 
d .J' y 1 . ., .r 
L 1tl~lJYl1U Un11v1U£110l1lJ 

... " 'b d' ..r LOVI01')n')1~ autoanh o 1es 'lJ'IJ 

.J " ., infliximab Lm:m eternacept LO£J1'1J fl~OU01') 

af1~ Antinuclear antibodies (ANA) ua: 

antibodies to double- stranded DNA (anti -
.r 43- 45 .. ... ' .r .r :: ., 

dsDNA) tlU Cl~LLJ.J11LLtllJOIUtlYlmati~on 

ifiiau1mlll1uhA'livilmamm01vu~ ANA ii v v v 
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uu1m.ru1ufmm:: 50-75 mi:: anti-dsDNA iJ 
" " 

lim1')fln~1 ATTRACT m1v't'IU ANA 

1~Ham1:: 23 1w-ri'.hu~1~El1 infliximab Ldv 
" 

L tl~urn Yiuunu~1o1m'trnunmm~u~faua:: 6 1u 

'IJCU::~naJ.J~1~foEJ1iJm')m1v't'IU anti-dsDNA • 
1o1faua:: 16 (54 ')1EJv1n 342 ')1EJ) Lm::hJ 

't'1rnau 1 imaJ.J~MfoEll"Mavn lfl')LLmJQf u ui~~ . 
na11iJ~um1'~v1m~J.J 1~foEJ1ln\J 4-10 atfomf 

(1~rnm~EJ 6.5 atfomf) LLa::v::~!lEJ'l mu1tl 

1 V I l: di CV 1" 31 1 ... ., 
\ilLITT')::m~uuma't1~Vln't1EJ\il 'lfm mn-rnn . 

J1U~muaniNm1J.Jam~iJif'llITT'llU1vim infliximab 

nunmnviLLmJQluaiv1nm')flnlfl A ITRACT 
.J ., " r.ru1utl')::J.J1ru 880 ')1EJmmnmu 

" 

<d J' V """ ""I. J' 1 '11.11 I J.JLiJ!l')lEJ 7 'lfiJ\ilLn\il'llU 1Jt.lu1EJ!lEJ 6 ')1EJ 
" " v ~.... v 

v1n 771 ')1EJ (')!lEJa:: 0.8) mmfl\il1EJEJ1 
,. "'. I < 1 .J "' !'I infliximab UlUtN 36 llu\il1't1 \ilEJYl 5 'll'U\ilLuiJ 

LLUU~Ln\il~u1mJLm::Dn 2 'lfiJ\ilna\JJ.J1LlJWJi U~ 
1 ~.J u """J'v.Jvcv 
i.iLUU't1Yl'i1ULLll'lfvi11 nl')Ln\illiJ!lTIEJlnE.11'/J!l~nu 

m')WEJ1a2.•2 

C·Janl')flnl:/1 ATTRACT l111\1Aru:: 

m') J.J m 'j mm')LLa::EJ1'1Jv~tl')::L 'YI An't1-r~ !l Lll~m 

EJuJ.Jfo N1'lf'El1 infliximab l im1')-rmn 1 ')A'llu 
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m 1viutlaa umL'171m~ Lam~a\il~1mh~oi m ~a~ 
(intravenous infusion) l'l1') l 'l1El1L 't~l!'t1a~v1n lli 

.t; .J "'. I < 'l" ., .t; 
UlA~LL')nYI 2 Lm:: 6 nu\il1mm::~'t1U1't1~v1nlJiJ 

iin'Yln s atlm'tf m'lllimnJ.Jnum me11101rexa1e • 
LL a:: 1i.imJ::ih 1-.,1'lfmdnrn~n 

tl1wfohA Crohn's disease 'IJU1\il~lllJ:: 

ih1-.,1'1i' 5 J.Jn.1nn. 1viu1lim~LauL~vvi~1mh~ 
• d • .. <.J 1 " 1tl vim irn~ 'li1EJa\il'IJU1\ilEJ1«l\ilEJ'luEJ\il'YILAEJ '/fa~ 

iJ r11LQimJ5~ m1J.J L~EJ~ oi v m'lLn vi GI vi L ~a 
1 w-ru1u~1o1fom'l-rn~1o11um l imal! anti " . 

q r .Q I 11 .J.q A. ..r 
TNF-U J.J'l1EJ~1tn1J.J !lEJ\HlEJ'llEJYIJ.J nl'l\il\il l'lf!l 

" 
I d I ~ dC!tt. f°I J '1 I 

!lEJl~'llHL 'l~LLa:: fl~LLn LC! EJ'lf1\il l uiJ'Yln~ Ln\il't'IU11 . 
tJU1EJ!lln1n"m~~1Llluo1a~ Mfom infliximab 
" 

... .r . " .J' 42 
n1')\il\ilL'lf!l!lEJ1~"flEJLL')~'IJiJ 

l'l1'l\1EJ\iln1')-rn~1o11EJ infliximab 1iJ • 

(lupus- like syndrome) 

'U'Ylf;f"HJ , 

Ell infliximab Lllim1o11iJ«l') TNF-a 

~ tha~ iJuYJU1Ylrl1~ cy oi tlA11" 011 \1 iJl'IJ tl~ nl') 
... 1 .J ... .J' d ... ti ... " ')n1:11 ')A'YILn\il'IJULU!l~mlJ.JC·l\il n\il'll!l~n1')n')1~ 

lfl')rlulli'Ln\ilm')ilmauvnn cytokines L'liu hA 

'/Jailmau~J.Jl\il!lEJ~ Lm::1w1 Crohn's disease 1iJ 

Uvvuu v1nm'lAmn~LL«vi~5~tl')::~'Ylfimv1Lrn:: • 
m1J.Jtlaavi.11ulum'lH'm lmru1uhA'llarl'mau 

" 
')"1~t!EJ~ LLnVl~1li'Liiu11EJ1 infliximab iJAru " . 
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tl">::lmnfm">i'mnmm">tl1~1iml~1V'~ij~rnti1u 

'lf::m1m">n1mu·1rn~vri~n~1u ijm1m\Ju ltll~ 

i1 U1 ~1 ;1 iJ \J 'YI \J1'YIa1iJ(\!oifl01 'li' n \'111 'l VIV fl 
U _,cJ 1 4'.I 8 I 1 d 
rimnu~m01riu~Y1mn01rim">">n\i1 rim~ ">n011>J 

d :::1i1""" .J.J ... 
'i1fl10rl1""::l u \J ""UYl1"1\J~'Ylfl1'ilfl>Jll'l"1'>0l1 

tl'i::nriu "1nm">fln\i1'llrl~ Wong um: 

viru::, 200 2 •1 ~tl">::dlu">1vi1m">i'mfl011m::uu 
ARMIS (Arthritis, Rheumatism, and Aging 

Medical Information System) l~Ui1 n1'i1llm 

infliximab ~1>.Jnum methotrexate i'n\i1hvi 

ti'mnuVri">moiriu~muil~ 54 atl~m1m">ilf111>J 
" 

~J.J~1~1u~h1·1N1u1lJm">i'n\il ldri~hil~rnm">~cy 
laum-HA">\i:ln" ldmJi'.hu himm">nn1~1ul~ 
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