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Rheumatoid arthritis: hands, advanced deformity
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DAS28(disease activity score)
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Validated Composite Disease Activity
Indices

Index Formula Cutpoints
DAS 0.54 x V(Ritchie) +10.065 x SJC44 + 0.33 x 1.6/2.4/3.7
loghat(ESR) + 0.0072 x GH*!
DAS?28 |0.56 x V(TJC28) + 0.28 x V(SJC28) + 2 6/3.2/5.1#
0.70xlognat(ESR) + 0.014x GH*?
SDAI SJC28+TJC28+PGA+EGA+CRP*3 3.3/11/26%5
CDAI SJC28+TJC28+PGA+EGA*34 2 8/10/224

*DAS, DAS28: GH in mm VAS; SDAI: CRP in mg/dl; |#> 4/3 6/5.5°
SDAI,CDAI: PGA, EGA in cm VAS

Lvan der Heijde D et al. Ann Rheum Dis 1990; 49:916-920
2 Prevoo MLL et al. Arthritis Rheum. 1995;38:44-48
3Smolen JS et al. Rheumatology. 2003;42:244-257
4Aletaha D et al. Arthritis Res Ther 2005; 7:R796-R806; Aletaha et al. Clin Exp Rheumatol 2005; 23 m(Suppl 39):S100-8.
5 Aletaha D et al. Arthritis Rheum 2005; 52:2625-2636
Review: Aletaha D, Smolen JS. Rheum Dis Clin North Am. 2006; 32:9-44




ACR/EULAR definitions of remission

IN RA clinical trials
Felson DT et al, Arthritis Rheum 63:573, 2011

Boolean-based definition:
At any time point, patient must satisfy all of the following:
Tender joint count <1
Swollen joint count <1
C-reactive protein <1 mg/d|
Patient global assessment <1 (on a 0-10 scale)

Boolean& (&, E(tru%&%(false)0)2@%‘550){|E7‘:°(7“’é?&5ﬂs—c%$ﬁ’=@7‘ct$§iﬁ0)9:*.20 TANDJ%TOR 1 EDE
EFTHAEHES,

Index-based definition:
At any time point, patient must have a
SDAI: Simplified Disease Activity Index score of <3.3

Defined as the simple sum of
TJC+ SJC+ PGA+ EGA+ CRP=

the tender joint count (using 28 joints), swollen joint count (using 28 joints),

patient global assessment (0—10 scale), physician(=examiner) global assessment (0-10 scale), and C-reactive
protein level (mg/dl).
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Etanercept Infliximab
ToILL LE—F
Receptor
lgG1
Fc
I\
Chimeric
Human
recombinant
receptor/Fc

fusion protein

Adapted from Hanauer SB. Rev Gastroenterol Disord. 2004;4(Suppl. 3):S18-S24.

Fab

17Dk

Adalimumab
Eas5

Golimu

IgG1
Fc

Hu

Monoclonal
antibody

E7/E A OETS

Certolizumab

pegol
mab

Fd&\\\

\

A\

U

man

PEGylated
humanized
Fab' fragment

2 X 20 kDa
PEG



A Y RO A (ST A7 (BB R R A F) 12
RUVARGEAITHS

TEMPO Trial (B 204F LI
81 DRA) D3IFET—4:
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*p <0.05, Evs MTX
Tp < 0.05, Combination vs MTX
#p < 0.05, Combination vs E

D. van der Heijde, et al. ACR2005 Abstract L10
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Keystone E. Curr Opin Rheum 21:231, 2009
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Additional )

Genotype | |Tsmoki B environmental factors.
m |n m [ feCt v ot

HADRB] | | YCaffene Tamar a0 PR
PTPN22 | |TObesity? ' : .
CTLA4 L B Stress? ;_@?mon?
STAT4 > L
TRAFI-CS | e — <5 years
PADI4 ‘YMediterranean diet | |
FCRL3 vAnti-oxidants May take up to 15 years

OLIG3-AIP3 | | vAlcohol?
TNF-AIP3 | | ¥Oestrogens?

Isaacs JD Nat Rev Immunol 10:605, 2010
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Aho K et al. J Rheumatol 18:1282, 1991
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Nielen MJ et al. Arthritis Rheum 50:380, 2004

s BEILEDHE F’aﬁbb'd’ RA%JJ_GDZ-E—HU—C:E)I_J:LJJ_
CRP(;tB@-IEé‘T‘q*_&b\

e EYEIR

Nielen MJ et aI Arthritis Rhuem 50:2423, 2004

: BERaeFMEANCREICENLECHEFRIET S
CEMNZL, HLA-DROSEZ Vg EL—D1D2ER
CCPHAIBMDIBE  RANRIET HHELIZ67HE LR T B,

Berglin E et al. Arthritis Res Ther 6:R303, 2004
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Kraan MC et al. Arthritis Rheum 41:1481, 1998
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Devlin J et al. J Rheunatol 24:9, 1997
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Hannonen P. et al. Arthritis Rheum 36:1501, 1993

BHRAREZLEEZEEDIETZRY,
Gough AK et al. Lancet 344:23, 1994
Deodhar A et al. Arthritis Rheum 38:1204, 1995
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Abone edemanh Eonsd,

McGonagle D et al. Arthritis Rheum 42:1706, 1999
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Quinn MA, Emery P et al. Arthritis Rheum 52:27, 2005
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Aletaha D. et al Arthritis Rheum 52:3333, 2005
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« XIREERIZBEARATIEEN, RIEIS, ALLNDRATIE
BUSAIFL3%ITBFLLA, 2F#£(21F50-70%(2155,

e JHTMMFEFEHEITEERATIXIESEE,

o YHThAFEEITEN,
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AR Saraux A et al. Arthritis Rheum 44:2485, 2001
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Symmons DPM et al. J Rheumatol 30:902, 2003

BH D RIEM ZEEE & (X2 <X undefferentiated” TH 5,
BZEEO/NILARDAIIWRIGEDRREIZ LB R ERX AT S
BFEIEGLD, BEBIRAEFELTOLWTEHEE L IZEH ML

Ly?

T FEMEDE R % gold standard’&E 250 (L& Y]

TH

WE-T, BHRADZMHEEZFRT HDXEI THELMND

HNTELN,
LAL. &ED]

e, BB OBEFREZFRIIERED

5.5 REFOSIE. BAEIRD/INF—275E? ?



F;kk"t‘j:

- PBHERERRASRAET % D4FH.

RIEEDBEEI R TIX., BIEORIEMSEKRL
<5,

LIXUIXBEEIRE B R A BT
BA S # DIBRRIE O HSMIT,
E AL BREGE O & 570 B S TE £ Pz )

. %ﬂgﬁsﬁb%or%ﬁr(mu:aﬁ

Eim. EBE. BRRE
B E % COEMISBBRMTRALL S,

- BEEREOREXILE

BETRE DR MICEFREZDDIENHD, %
EMEEH X ORBREEL.




N,

WNAULAZEREET

. BB % A SRAM KA 2
- Jeq i B BT 4

— R KELC2DDREEIZH RSN,
R PERAEN 92 20%. &M TERI T 2£80%,

1) 2 MERECTIEIREEDRIIDEE,
2) )X F KR FEE ')r7'\79'-(RA) SHMEIT)TIh—

FZ(SLE) . B & M ét & #A%% (MCTD) . SR E. >1—4
LSRR ﬁu,ﬁ}iﬁtwi’éﬁ@%ﬂaﬂr

) EEEE  amR. BEY/N\IE




RALE AT REHKEE

o EREEAEAE

Bouchard#&EEiMEZF 5 LU, BEETREIR/NME & B RS B AN,
BEIRIEL. CRPIZIEEE THBDNH . Generalized OATIE R IEFAT RAGELY,
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SLE, SSc,PM/DM, SjS,PNfJEo
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- SEMIZE
5-7%IZZ FMHEAET & . DIPIZIFE,
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synovitis with pitting edema)
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Aletaha D et al. Arthritis Rheum 62:2569, 2010
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BN —Z2 TSN -MEBICEDBERIE MRIELERLTHLERMELERE(E
Bt FITEERDODBREICHF,

MRIEEART=BULADEHRE(L. BEEIZELSH, MTPTIZEERDAHMRI
KYBREELA . MCPREMRIDADEREEGENLNLDT—2HY  FILER
(AN

Hoving JL et al. J Rheumatol 31:663, 2004

IND—RyIS5—(LEREpsRLE 0O M DRI/ AT, HlZ L. MCPEAETD
dynamic MRIICKASREBIEDIEH EHHRE T G EDHREHY .
Szkudlarek M et al. Arthritis Rheum44:2018, 2001

FEERIROFEFRCHLEZADEDT—2HY . BN EEMIBDIERICLS
A[RETESH Y,
Taylor PC et al. Arthritis Rheum 50:1107, 2004
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Baseline Week 18 Baseline Week I8

B RICERIFH  TE: RIGH BB

Comparison of ultrasonographic assessment of synovitis and joint vascularity with
radiographic evaluation in a randomized, placebo-controlled study of infliximab
therapy in early rneumatoid arthritis

P. C. Taylor Arthritis Rheum 50: 1107, 2004
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o VRN EEF: REIFXIREILZ FBIT HIMILLI-1EE T
D FIZE ML, IZHERICLEEL TlLarsen X7 D E
TTHRELY,

Drossaers-Bakker KW et al. Arthritis Rheum 47:383, 2002
Bukhari M et al. Arthritis Rheum 46:906, 2002

. CABRBIREOXREL: BERHLYE HEREOET
MEBWE, TDZROEEBEIRVECGEITT 5,
Combe B. et al. Arthritis Rheum 44:1736, 2001
- [ERR. ERMHN BERH LY S HOBMICEAE. ER
MRS EEAEIREITNELY,

Landewe RB et al. Arthritis Rheum 46:347, 2002




;EMMP-3(Matrix Metallo-proteinase-3)

M;EOMMP-3(X (B EID) RAD IR B FENTE L1 B
L. BEERIEROT—H—L4 5,

LA L. MMP-3ILXEENE DRATITTHL, B2
BT . PMR, (JFI-&ED) E AR EEE AL
ETHERTSH . ThHhb, BIRXEZRIITHDT
HHD, SLE, BBEAE. ME RGETIE. XTAMK
BEITCIEIEEDIENZLA ATASKEBEIC
FUAEIZERET S,

Ribbens C et al. Ann Rheum Dis. 61:161, 2002
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« MMV MEEBAITIEEICRABFENTH S,
{5l &L TREES0%, $FEE 98%

Pinheiro GC et al. Ann Intern Med 139:234,2003
« VML) EBEBRERIIRAOREAKIYHIRT B, ML
)AL EBHAIE25%D EE TRADERMNEHIRT 51.5-9
FRIKYRERHIN TS,

Rantapaa-Dahlqgvist S et al.
Arthritis Rheum 48;2741, 2003

e MIML)MAEEBTERIZIRADBULAEMHEBET S, 1k
AL EARAKIEIXIE LD EBHIED RO AREFTHS,

Meyer O et al. Ann Rheum Dis 62:120,2003
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ML) AEEBIADERK £ D EZET

PEARAET £ 01 = v~ TMD 3184 Dundifferentiated arthritis (UA)%

SEMBBEE, iCCPInAEE B H X25% N RAIZ. InCCPin

RIS TERE(£93% MRAEEST-. A v X 38,

Van Gaalen FA et al. Arthritis Rheum 50:709, 2004

MCCPIAIIRAERASELIDRFDEAIIZIZRII D, HCVRARESE
(EAREREMREGFREETHIEN S RFOBEEFIBZ L L
ML, FICCPIRILIZETH S,

Olivieri | et al.Rheum Dis Clin North Am 29:111, 2003

RALSL DIEE THDHRCCPIIAD G EEIL2.5-5%
Vasishta A. Am Clin Lab 21:34, 2002
Psoriatic arthritis 7.8%
Vander Cruyssen B et a. Ann Rheum Dis. In press 2005
JIA (juvenil ideopathic arthritis 2.4%
Kasapcopur O et al. Ann Rheum Dis 63:1687, 2004
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2 [Al

e RAIZHH T BHEGHIFTSIZHO0NETE T HHE

hY,

MacGregor AJ et al. Arthritis Rheum 43:30, 2000

e HLA [I&EEFERD1L- BO%EHREE_J <H
A9, FFIZHLA-DRAZE DT 2/ BRER I EF—D

(shared epitope) NEE,
Seldin MF et al. Arthritis Rheum 42:1071,
van der Woude D et al. Arthritis Rheum

1999
60:916, 2009

« TN Dnon- HLAlg{z:%h\—lLAJ:UEEL\A}%
9 HEBEZABND, RADTR ﬁﬁb{z’%zéa

non- HLA@RAF;EILEE?O)@%(:I E



Rheumatoid Arthritis and HLA-DRA4
shared epitope (SE)

N\ * HLA-DRAIZEE IO R FDELKELGER
» EHERDOD—DOTHS,

« *HLA-DR4 MB-chain [XFD67-74F=/

MERENLBEDOERIZHO TS (ChE
shared epitope, SEELYD) , cLDSE

#EHDHLA-DRADFHIRRT HIMERT

— FEARADFEREERLTLNDEEZ BN

KochiY , Okada Y et al Nature Genetics 42:515, 2010 —Cb\éo

Shared epitope

AA70-74 3.HVR . 70 74
ggg:: HLA-DRB1*0401 Asp Leu Leu Glu GIn Lys Arg Ala Ala Val

QKRAA (QKRAA)
QRRAA 0404 Asp Leu Leu Glu GIn Arg Arg Ala Ala Val
CRRAA (QRRAA)
RRRAA 0405 Asp Leu Leu Glu GIn Arg Arg Ala Ala Val
—— (QRRAA)
0101 Asp Leu Leu Glu GIn Arg Arg Ala Ala Val

(QRRAA)

Gregersen et al




BHLADFIZHBITB573/ B
MCCPIEERALDBEED K& 5% ik BA

Raychaudhuri S et aI Nat Genet 44. 291, 2012

HLA-DRo, ﬂ

HLA -DRB ¢ : HLA-DPB

74 71

« MHCERAMDRYEDBIRFRIBEEL, —fZBYIZ HLA-DRB1 D%} i
B FICERTSEEZLNTILNS

o CCPHAGERAMD EES5,018 AL XU MO—)L14,974 N D EXETE
DT/ LITARESNPT—R2ZH, FHHEO@BTEIV/NTO2(TH#
s, HLA-DRB1MD3DDHIE D 72/ B (position 11, 71, 74) &,
HLA-B (position 9) & K U'HLA-DPB1 (position 9) DSNPAREIE S 1=

o INLIFITARTRTIFREEGEIZMHLELTEY . RADYRIADMHCDH
BEEZIFIXFTELICERBALTINS



% K F¥& &£ (multifactorial disease) &
common disease

ZRFEREBELII. EHHHINVEIZROEBECFERERFOMEBEEAHT
AT S, Common diseaselIZDREBHEB THD. HOHEDE
EFELO>TONIEDLTREL. Lo TULEITHIEFRELLLNELSEARE
HEAFR T,

Common disease-common variant {5 : &Y 5nt-

EETENNEEEBBRLTWNVAGEIE. TDREREARZEIIREN
BHHSTEHEHEBEDEDONZNTHAD. &@%zo_hh\IEU‘HrLli E3
SERAT OB AR LY ERER R ERIEETH B,

Common disease-rare variant {5 =&/
LTWAZETFENTHY. HAcommon disease (T—DODEOHIZRZ S

. %li%(@ﬁﬁé”’i( EOTHREINTWNA, . ENER, BLSE
ACOBEEREEDENT —20D— EIEZDEARIC k37



Cumulative number of SNPs (millions)

7/ LI A B ERR T

genome-wide association study (GWAS)

HapMap project

500,000 £ D R7ZHSNPEIZFEZ

2000

0o == T T ' T : T T
Q1 Q2Q3 Q4 Q1 Q2AQA3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 fX3 — 3 ﬂ*ﬁd—é — N
2001 2002 2003 2004 2005 $ 0) 747 D 7 l/’r_CﬁtF — t b\

. Sub:‘nission date . . Aléf‘ 0): X_A }l/E io)
25 ) LEIFIFHIN—F BSNPOY R DERE SN T- A REFHTIRD Y AT Lo A LS F 3L DI

Nature 437:1299, 2005

E<{HHLWVEEREBIEFZRTET A=HOIZIF. WBRELTEY /LER))—
ZOTFTBRIEN T DDENEHETHS. BEBITOAN., EEHBEREIVE.F
BEEDEBEIVMEGFOANTALGEBEHOBETICTHER, SNPIEZDT—hHh—ELT
TwRBETHS, Nature Review Genetics 6:95, 2005

t=f-L. COFETHRHTZODIIHEENDTLVEE (common variant) T#H S,



I 53] o (2] o O (@

La hort of d Is (n >1,000 G B A & @ |-l— N
- h:giccl'?ed groccf:fs:::crizng‘::::;gI:s(',’such as) race, /7\') ﬁl' /!"‘ .'\L{',‘-f | /{-“‘ % ,;"-f ';"l‘)/,{" { 'l ¢ : IE 15'] & : -’ I\ D
ethnicity and sex AR ‘ \\ ld v \g\ ‘ \bf \ Jb )l/ D NA

« Stratified in order to maximize signals 3/

%

Microarray-based SNP genotyping @ :f:
» -1 million random marker SNPs or (e
25,000 risk-enhancing SNPs (for example, nsSINPs) 'g;)' i

¢ YAHAFLAT

Derivation of haplotypes
» Predicated on International HapMap

SNPOAAE Y

Detection of association signals c
* % or similar test
» Uncorrected P <107 or false discovery rate-like

o « JEBIEREET S

[ N i
DU FILDERE
Fine mapping of association signal (see FIG. 2) 8
« Directed genotyping of additional SNPs in region & .
* Fine mapping of LD in region of association 4- - & 3 ‘Ei N N
» Empirical derivation of haplotypes 2 -+ ¥ ;‘h',]’,—,—' =i m i g ; J:: / ) l/ 0)
« Examination of effect of stratification, if available 01'275 12|77 12\79 - - 7(_\ o4 -
. — W
! SRR YETD

Replication of association Genotypes CC AA CA Total

» Large independent cohort of cases and controls Cases observed 59 27 98 184
(r =1,000)

+ Genotyping of nominated candidate SNPs (<20) Controls observed 60 8% 36 185

« * or similar test; replication of initial signal Total ne N6 134 39 - E = 73
| 2 o 1EERAER

Biological validation of association

« Identification of risk-enhancing vanant

» Examination of functional consequence of variant
» Determination of mechanism of risk-enhancement

| — . BEEDEYF

Kingsmore SF et al 7:221, 2008 ﬁzl *ﬁ

Nature Reviews | Drug Discovery



Genome-wide association study of 14,000 cases of

seven common diseases and 3,000 shared controls
The Wellcome Trust Case Control Consortium  Nature 447:661, 2007

« 7DONFEHREZTNETN20004 ., OV
FO—JL LB T300044

- KREFEFHFUOTF. SLE. yO—
A, EEiRES . WiBRBRER. 12,
2 T 8 PR 9
« BILEEDEEANEEBTDEEGHER
DHEEZT LR T SEERTZIT o=
« RA&®DStrong association (p<107)

1p13, 6, 7932, 10p15.

n’ ] e « RAEMModerate association (p=1079)
SU TR MAN??“""""@ 1036, 1931, 4q15, 6023,

*MM“M 13q12, 21922, 22913

Chromosome




Genes associated with RA regulate
the CD40/NF-kB signaling pathway

« CD40: a TNF receptor family

cos0 DD, L e P s member
8% e 0 v Raychaudhurt S et al
&j *(mj;t*ﬂ_j' Nat Genet 40:1216, 2008
T & «  TRAF1:TNF receptor-
Ky associated factor 1
s Plenge RM et al
m }Nm N Engl J Med 357:1199, 2007
) *  A20:encoded by TNFAIP3:
1 l TNF alpha-induced protein 3
TP = o WTCCC
an® oL z"m"ewm Nature 447:661, 2007
(WSS 15 « c-Rel: encoded by REL

Gregersen PK et al.
Nat Genet 41:820, 2009

REEERGETFORITT. 120 7 FIVERICEFZRTIEROREFZEOEEN
BHEINT-Hl, RAORE. FREEREICNF-kBOI T FILBBRNHBETHLICEETT,



CCR6DHBIRFICREHHEBIEFETENM

P-value for Armitage’s trend test

-lagi0

RADZ BREZIELEET S

Kochi Y, Okada Y et al Nature Genetics 42:515, 2010

Results of GWAS in RA

Japanese RA; 2,303 (79% anti-CCP +)
Control, 3,380

HLA(6p21) :
_~ CCR6 (6q27)

AGC=1.097




CCR6In Th1l7 cells

Immunity

Clearance of intracellular

pathogens
Immunopathology

Autoimmunity

Tolerance
IFN -y
Clearance of extracellular
|T athogens
—IL 4 P g
. (@) s
Atopy
TGF |3 + IL-86 i
Clearance of certain classes
of extracellular pathogens .
@ (bacteria (forexample,  |L-17 producing helper T-cells
Klebsiella spp.) and fungi)
Tissue inflammation
Immunopathology
Autoimmunity
Figure 1| Subsets of T helper cells. Bettelli E, Nature 2008

1. In human, the majority of circulating Th17 cells express CCR6
and its ligand,CCL20 is also detected in inflamed synovial tissues.
2. CCR6 DNP is associated with RA susceptibility.
3. The susceptible genotypes are associated with enhanced expression
of CCR6 and elevated status of IL-17 in the serum of RA cases.
4. These findings imply that Th17 underlies the pathogenesis of RA.
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Manolio TA. et al. Nature 461, 747.2009
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T IV T EFILIRAT5—E (sialic acid
acetylesterase) MMEEERLBCRE

Surolia | et al. nature 466:243, 2010
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Validated and highly suggestive RA risk loci

Plenge RM. Curr Opin Rheumatol 21:262, 2009

IL2RA*
CD40

| Other autoimmune disease CCL2[*
thoBEEREREDLEDEELEF CD244
IL2RB

TNFAIP3|  TNFRSFI 4

STAT4 | [PRKCQ |

A “Shared epitope” TRAFI-C5  PIP4K2C
(HLADRA)  alleles  PpADI (PTPNEZ)CTLAR Jig* ) CDKE*

l | l | I l l
1978 1987 2003 2004 2005 2007 2008



EADOVRIVNEEBERTHARTFUILTILX=VTASFH—14
(PADI4) B FDHEERI/ \NTOZALTHBEF) DT FLBEET S

Suzuki A, Yamada R et al. Nature Genetics 34:395-402, 2003

PADI Cluster (1p36) 0) BEEfZ#T

119 SNPs in 445,670bp RA 830 5| &> ka—)L 736 45
P=0.000008, odds ratio=1.97 PADI4

“l0ggi-valug)

L] weatl Ml
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PADIAD INTOARAT

Haplotype frequency SNP ID as padi4 x

Haplotype_id Case Control 89 90 91 92 93 94 104 95 96 97 98 99 100 101 102 103 105

haplotype_1 0.52 0.60 A C CCTCTCOTCGTTTCATTCAC
haplotype_2 0.32 0.25 G T T G A T T CCA AT G C C C C C
haplotype_3 0.06 0.04 G T T 6 A T T CCATG CC T C C
haplotype 4 0.06 0.04 G T T 6 C T CG T T CG C C C A C
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PADI4 , smoking, and ACPA In Japanese

Kochi Y et al. Ann Rheum Dis 70:512, 2011

Recessive model

rs11203367 No. Subjects  Allele frequency comparison

ACPA+ ACPA- ACPA+ ACPA- OR P
Total 1784 468 0.42 0.40 1.22 (0.93 - 1.62) 0.14
Male 335 92 045  0.44 1.16 (0.65-2.07)  0.60
Female 1449 376 0.41 0.39 1.25 (0.91 - 1.72) 0.16
Ever-smoker 596 143 0.45 0.41 2.04 (1.17 - 3.56) 0.011
Never-smoker 1188 325 0.41 0.40 0.99 (0.71 - 1.37) 0.98
Male-ever-smoker 284 67 0.47 0.43 1.60 (0.79 - 3.23) 0.18
Male-never-smoker 51 25 0.35 0.48 0.34 (0.10-1.16) 0.077
Female-ever-smoker 312 76 0.42 0.39 2.97 (1.14 - 7.70)  0.020
Female-never- 1137 300 041  0.40 1.08(0.76-1.52)  0.66

smoker
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Marotte H et al. Ann Rheum Dis 65:905, 2006,
Hitchon CA et al. J Rheumatol 37:1105, 2010
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Smoking and ACPA
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