BB DB (EEI) OF T,

INE D7 SLEREA A 54 (GL)

TERL (BEHL) T Tnd, ZDOGL T
Minds [Z¥EHLL =BT 5 D7 U =H L7
TRAFarQEHREL, ZIRIEED &I
TEF VALYV EHEEEE AT LT EIE D
MREIDSED I TIE Y | /MR SLE 128\ T
HEDEENED LTS, LaxL/AR
SIS IEm VW BT R & HESRE & BRI
BRTED CQ HANDRWZ EPEES
no, I T/hRE SLE D F5] & T,
XV AENRNEEETZ & TSLEZHEGL
ERETOMLENRHLH LD E BN, FEEHE
BRI 2OWTH LY narrative R E T
DT EBREINT,

CE 72 NERT TH o 72/NR SLE 2D F5|
X% (2014) ZREFL LT, EHRHIE
DR EE A FOOICSETEE OSSR

OFETIEERE LIe,

3. H5%DOITE
SLE 9% GL OfER (B3 THREIN
77 CQIZRT L. /N SLE Z%t& & L7k
BREHWT, =5 R & HELEE &
L7eEE 2B T 5, £72 CQ ZN—RI(Z,
&V B2 ER IR A 22T D /NR SLE 2D
FHIEEERT S L L HiT, CQITRWEIR
WX AR A M A, & 0 BFER 72/ SLE
ZROFLE 2 BT D,

F72, 1995~2004 FFIE/N SLE & X%t 5
ELRIEIOEEREN S 10 FH80E L
7oz, 2005 ELIERIER 23t & Lizae
ERELZITV. BT 5/ SLE RO F
BlEE2RAETHT X DOWNEERIAD D,

D. fEREMGRIER
L

E. #roesE

1. MCHER

1) Hara R, Miyazawa H, Nishimura K, Momoi
T, Nozawa T, Kikuchi M, Sakurai N,
Kizawa T, Shimamura S, Yasuda S,
Hiromura K, Sada KE, Kawaguchi Y,
Tamura N, Takei S, Takasaki Y, Mori M. A
national survey on current use of
mycophenolate mofetil for childhood-onset
systemic lupus erythematosus in Japan.
Mod Rheumatol, Epub ahead of print, 2015.

2) Kobayashi I, Mori M, Yamaguchi KI, Ito S,
Iwata N, Masunaga K, Shimojo N, Ariga T,
Okada K, Takei S. Pediatric Rheumatology
Association of Japan recommendation for
vaccination in pediatric theumatic diseases.
Mod Rheumatol, 25(3): 335-343, 2015.

3) Yasuda S, Atsumi T, Shimamura S, Ono K,
Hiromura K, Sada K, Mori M, Takei S

Kawaguchi Y, Tamura N, Takasaki Y.

Surveillance for the use of mycophenolate
mofetil for adult patients with lupus
nephritis in Japan. Mod Rheumatol, 25(6):
854-857, 2015.

2. FERR

1) Wakiguchi H, Takei S, Kubota T,
Yamasaki Y, Yamatou T, Nerome Y,
Akaike H, Nonaka Y, Takezaki T,
Imanaka H, Kawano Y. Clinical
features of children with silent lupus

College of
rheumatology annual meeting, 2015
#£ 11 A (San Francisco, USA)

2) FRMIIAE, RBE#ELC, BhBAT, B
B, AfREEEE, WE @, 49

nephritis. American



&z, WEEX, BHEE. NEY Y
~FHRBBEIINTL HB UV 7 F
BEREOTIABERE L 2. 59 A
AV U~ FESHRE - FITES, 2015
F4H (&HE)

3) WozEz, AREEE, SEOMA, (L
HE—, WiE W, RS, FRHIEE,
BRBAT, #SEET, 4PEFz, BRIt
E¥s, MPFE. /MNE SLE 285
silent /L— 7" A E R DOFHL. 5 59 B H
KV U~FEaBE - FiiES, 2015
F4H &HEHB)

4) WnEz, AMEBHEE, EEM, (L
fe—, i W, BRI, FRHIAE,
BHRAsT, BIEET, SPFz, B’F
&R, WMHEX. NRAL—TZABRICE
B IS A & BRERET R OBIR. F
25 [E B AR Y 7w FREARE « EIE
£,20154 10 A (&)

F. AR EEFED A - B ek
1. FErEUE

2L
2. EHFER

L



JRE S5 B R R SE R R B &
HHATER B S BORMT 70 £ (B MR BBORITZEE3E)

SRR E

WrFeiRRE - B REEEREE L LR Y v~FHRBOBRIERE - EEESHE
DB L ZEF L RZESNWETA RIA4 v OEEIZET A
(GREEE 5 : H27-BHARSE (8) —i%-029)
FFEREE  ARERWHEKFRERER SR EMARREEAFHERE & e

EEREBEHR (M) OBERAA FSA ERICET HHR
PRI | LB R R EE FE R ATEREE 08/ AR EME Mk T

MoEEE

EEMERIEZ (JDM) TR R R BB 2 O RIEMHREBRTE 2, /NEABD 10 TAHT-
D 1.74 LHEBRENREETH D, ZOFRTRISLER JIA ZEE, ZOEEDL I
BOEEITHEME MR TH D Z ENHALICENT, — ., ERANLN TV D EERHR
DLW EITRZET - MAEEOESICHOJIE L TR I EREHS N TVD, 20124F 8
A Z International Myositis Classification Criteria Project (IMCCP)?> & IIM  (Idiopathic
inflammatory myopathy) OEREZEIEER (IMCCP &) BNARINTZ, Fo, TF, Bk
BEOE IR L 2EBRGBEOEBEN BRES LTINS,

Pl EZBE X ARSBINZB W TIE, OF 772 IMCCP EEQEN/NEFIZ5R & L
Validation &, EFSAILLEIZTT R 5 220 A KT A AEROREMEMA AT 5T
BEFOmE. @ZWITREOF 5 E1E. OFRFENE CHIRIZ XD IDM OFMSIEDRE
R, OBRBRELUEDOR Yy NU— 7 BEEZHFEE Ui, R 2THEEDOREL LT, &
A RTA NI HEREB R WEEZBRSREE. HEERERSHF OB ZIT o7,

WHIEW 1%

i BE REASERRERFR/NEREES

EH EE  HUHNEREERRE Y — BRERER
AR FETE BMRFEFERNEETE#E  E

Prige R—BF  AniEERERBENER ER

BiE RBRIETSLRFEM BB N RS B

iRy fov HEERKRFREEREF—/NER FEFEHEMN
i e—  EIRBRFERBNER B




1 WIZEER
EEMRERR (JDM) (I8N 72 8%
O RIEMFRETHED, /MNEAR 10T
ANBTZY 174 LB ENRKETH D
M EORERERLSLER JIAZ#ES Z &M
INETOWFETH LN E IR0z ((BAES
BB FHFIEE H20- 5 E-—A%-008, AF%E
REE HARY)., SOICRAET, £
DFEE D2 < T E TR E M2 T
HHrZELHALNIENTE, —F, FD#
WrE 7 & L TiX Bohan and Peter D21
¥ (1975 4F) 25T 1992 FIZEAE B
ORI BRI R HE D2 M A 4E(1992
PYBFHANENTNDD, ZbDEET
P - RAEIEOEAIZ RIS LT
ZEDREREN TS, 20124E8 Al
International Myositis Classification Criteria
Project IMCCP)%>5 IIM  (Idiopathic
inflammatory myopathy) O [E B2 K &S

(IMCCP &) MNAR SN, IMIZIEEK
AN PM/DM DH72 54 IDM bE £ TE
O INRBIDIENT HAT DAL TV D05, KEL
TITFROADWEIENEE LD D0 F
EARTH D, £, ITF, HRERNE
CHRIC LD BRBROEV b #RE ST
Wa,

VL Ea B E 2 AR HBHC ISV TE BT

D4REEYE L,
O F-REEOEMNEfZSRLE L
Validation &, EFRRILEICTZ 9 %
B A KT A AERL

VMR & O 31T 5 THRIEF
DIRFT

BWHBROF 5| 1B

Ao R E EPUAIC L D IDM O
M IEDIREE,

T DEMEEL T IR EDH
B ChDBRBHRE LREDR Y hT—2
ME, BRVU~TFFE BANRY U=
FREEREARFROT 0Ly g LiE
HEEG2 BBICRY  BEB I OREE &
JEFET HERER Y N — 7 OBEE K
Do

2 FRFIGIE

YR 27 X, PRMFEEL LT, 2
WreJBIRHT A RTA4 Do Du— K<y
TEwANA N CEER L ENEERT
DO R RIBTEENCEFET D, £7.
BIRBDOAS— T v T I —F 47
WZBWT, m— vy ZEHHE, BX
OWFET WA > ORER BEEFTB ik DIE
B OB EB 5 F2RHEEICE
UNT, 2009 4R 6 2015 4E 3 T RV
RAEGHEB OEER BRI L O CT oG %
BIRI,

(B E~DEE)

() TAZXG LT AEERMEICET S
fmERfEEE) [CAIL T, BFER1T 9, WFZEN
I FFRAEH B L OSSR ZEE O iR
TOMIEEE OER% . BEEOBRIFTRFE
BT B L O BRE D D VIR EEORE
HORFMIE 2T 5, B sk TR
HRALZ—IZERET D% L UmBEAYELE
1T T <,

@) BNIEROREIBIT B IER8 (K15
5 AREEESTE) HH0RDHEITIA,
B o BEOFRIINETIC TR
WE D ICEREICEE LTz, ISR OAR
WL TIE, BAORENRARETH D L
5 B L7,



3
1)

IR LS
PR EEUED validation & AFOZMT Y
A KT A AMERR
O RKREFTRMEER Cﬁaiﬂ%ﬂﬁ
4@@%@? 12 THERR
%i%ﬁam @hﬁ%a
\—ﬁaﬁﬁ%ﬂio
JDM [EFREAEDZ L MEIC T 5
IR AERRONE & et
L. BEBICEAT LT,
2) 2B MK OZN L IREIZET 2
ffF9E : pIEIOBFFEEE (BREBE) DOfER%
BHERLEBIC.SHERLVELHFELA
7z 5 EMOAETH 17 fill L UFET
B2 (Gt 19 6)) DEERE L ORERT
R, 20 HIRE £ CORRRE, 2
Wikels LU DR OBE, BB OHER,
FIRRAT R IRRE O AR & T4 & iRt
L7, & HICAER X ORIEIOFE O3t
SHMATRICEARBEHRPIGONLS
EHIMT L7z 2 I OWT b EREDRES
AT o T2, ATEIOFEIZ sk L CHE T
m 2 Flldind, BiRE LTHOT N2
RELY 2T 58I 0 RIEENSA
DATHOIN TV DM A R S L7z, TR
AT aA FEIZMAY 7 nRAT 7
S REE VAR Fou ) A
A, Xadz ) —NVBET7=FN, b L
IXENDOPFAB T TV, BIE
IO BAEVCRET — 4
DFEVNZDE T —F O L RN %47
STW5, £/, ¥t ARS FEBEHET
CT E#BIRE % 23 2 AEHI TITBMEATR
WEE-STEY, 2R AFCORE
EFERIZE X TRV, & DICFEEM
FRMETHD,

)

o

3) ZWIEREDFF| 1B : FELSHRE
VERK LEEEIC A LT, BUEIZ Y75 T
T ET V RZESSFEHEHE LR
ADM,/PM & JDM & OEWEBAFES

LT ErHER LI,

4 FHfE
1) EREIZOWT
AOHEBORKBERE Lz M D2
Wr - VBIED T A NT A4 OAERIZHIT T,
FHB OIEENERN BB LI, +2ITEK
BEBDZ LN TE, REELREICHEE
TOWEBET L LN TEE,
2) FERLR D ARG - EBA -t
IEFRIZONT
JDM %3 7- e E R A 2 AV TRl
% 2 L E, A B N\ FE R Hi TR R AR
SZHBRD CTHATH 5, - B E TN
RITODBEICE L % D LIEFI ORI
Z DEFEAIE BHE DO IR IEMENLIZ B 5
HDOT, ZORREERNICEAET L L
IFFHEFICEETHD, 2 ) LIZEHEEZS

O T EAFERI DD BRI D & 5 2R D F 5

R PERENIMNIRRT 5 Z LIX 5%D
EBRAISLRIAFZEIC & 5 R REARAA S, MR
PRICET DEEA~OBILR EORITBWY
TREREEEZ LD,

3) L% DREIZONT

ZWr RO A R A AMERRE HRIC
v, JDM BEO—KE L EfEDBDIHEK
Doy FERRI DN E e, BIRFIIHMEDOER
WEMLS, FEBTELDOER - Biko
6] EIC27e 03 D, BURAIZIX, R8T - 161
DHA KT A 2% TEHEE] 72 8 I0iE A
TE RREOERIIEREF ROZEIL
W22 B,



4) HEENE DNERMEIZ-DOUNT

A ESHEIICEBIFZENEE D & 1T,
TMBRR CERINTT — ¥ ZBREL T,
FIRBOHFIEREODW - JGET A KT
A U EAERR LSk ORREMRICRI TS
TEMTED LN AT, ZFEMEEE,
5 fbam

AR OEKEEX, IDMZ2FEOFF| X

VB TH B, Tk 27 FEEIX, FFRPIERE
ELT, B -1BETA RTA DD
n—RKvwy e ANVAMAEHARLZE
FUZESWEFEBICEF L TS, £0OH
B 723 INCCP Ay B AGERMUIEEIZ
EREN TRV | FIERHEEZE AR
o CTHEBICTHEMKBT 5 EBARET
b, iz, BRRKOEKTH 5 EE MK
IZDWT b ERI OB T, HER
PRIKARE « BRARTR - R - 1eEER E1To
RN R BASA L TV D,

SRAEFEDARE | ARG HHEETIE 1) INCCP ALY
OF 3 E DM FEFIR T D Validation &
FIVNCEES S BWTEEER - E X, 2)ME
PVERGRBIEAT A T4 AR 3) =T
ZIZHS < I NS KB HHEDTRE A
A R A AERR 4 B2 REO B CHURIC
L BRI, FHROTHEL B X OVEEE
FESL.B) TN b E2EE LR OF5 &1
RAERBIRY, ZNOOW%EE | AR
EEROBEETHD ., D) MRE T AT LI
& 2 i L 72 7 BEVR PR RRE 1] D IR
&R, 2) SIERRE O IR T & DR
WL & S ARRRITICE T T <
FETH 5.5 EIOHIEHE T ORI
&0 FHIR MR RE O 72 72 DI EERIE A
BETEX . ZOEREH > TN ZERT

ENIE.AMEHEOBRRITIFDICRESN

BT LR BIEASD,

6 WFIEFHE

<BEEFE >

1) WAL AriEs—Bs, (LB,
/NR—ER, BEIE : BAETE & R
& LTS E R 25 (JDM) @ 2 1]
% 118 [m] B A/NR B E SRS (2015
B4 H17-19 8 KK

IHR—BR R Mmoo hNRY U= F
PEIREBIT 31T B FHHERE T A N5
A HFEYEHARY UvFFEHE
£ (201544823250 4

=y

=)

g B—ER, IR HEST, AEK
WA, /DR —BR : EENER RE A
(JDM) (23T B HLARS HLIEHIE D
BRMEORKRF FSIEAARY U=
FHEE (201544 H 23-25
H &R

INBR—BR/NR Y = FHEEREBRICE
TFABTRERTA NTA —
RUT A2 HIBEARE L RYE
FRHERTA R4 v B2EDT—
H ARRYME S5 64 B3 B AR
DEMNES AR EFRIESS B
62 [ 3 B A&
(2015 4E 10 A 21-23 B #LiR)

2)

3)

4)

=25 A
HlI-F=

5) Takezaki S, Kobayashi I,
Kobayashi N, Clinical and
laboratory features of fatal
rapidly progressive interstitial

lung disease associated with



1)

2)

3)

juvenile dermatomyositis. Asian
Society of Pediatric Research
2015. (April 15-17 Osaka)

@ L >

A
< i

INR—BR  BEVEREGR. BHE
INRBY o= F R B OBRHTTEE, /N
IRFZ2E 20155 78 (8): 1101-8

INR—BR MR S AR R
ffifR I L O AR E R & D
WEHFLIC—- BEYU-w
2015; 27: 163-170.

HF

i
o b

Kobayashi I, Mori M, Yamaguchi K,
Ito S, Iwata N, Masunaga K,
Shimojo N, Ariga T, Okada K, Takei
S. Pediatric Rheumatology
Association of Japan (PRAJ)
Recommendation for Vaccination
in Pediatric Rheumatic Diseases.
Mod Rheumatol. Mod Rheumatol.
2015 May;25(3) :335-43. doi:

10. 3109/14397595. 2014. 969916.
Epub 2014 Nov 10..

Kobayashi N, Takezaki S,
Kobayashi I, Iwata N, Mori M,
Nagai K, Nakano N, M Miyoshi M,
Kinjo N, Murata T, Masunaga K,
Umebayashi H, Imagawa T, Agematsu
K, Sato S, Kuwana M, Yamada M,
Takei S, Yokota S, Koike K, Ariga

T. Clinical and laboratory

5)

features of fatal rapidly
progressive interstitial lung
diseases associated with
juvenile dermatomyositis.
Rheumatology 2015

May;54(5) :784-91. (First 3

authors equally contributed)

Kobayashi N, Kobayashi I, Mori M,
Sato S, Iwata N, Shigemura T,
Agematsu K, Yokota S, Koike K.
Increased Serum B Cell Activating
Factor and a
Proliferation—inducing Ligand
Are Associated with Interstitial
Lung Disease in Patients with
Juvenile Dermatomyositis. J
Rheumatol. 42:2412-8, 2015

7T RBIPTEMEOHE - BASIRGL (FE
ZaEte)

1) RaFlug, 2) ERHRBEL b,

HYe L,



JRAE T B R ST Bh 4
HHRVER BB BRI SR £ (O MR B BUR TR E 2E)

SRR S E

WFFCARRE « BEMER RS R E X L L/ Y v~ FIRBOBEELE - EiEESH
DIFEE T BT L RZESN A RT A Y OREIZET D55
(FREEZE 5 : H2T-BER%E () -—fk-029)

MERESE  RERENRERZRER SRR RERRFEHE & TEx

INREARE S = — 7 LV EBRE (SS) DRI A KT A AERRICEE D158
W TERZ ELRkRT LS — - BERE #E EREST

HEEE

Sjogren FEFERE(SSIE, —MRITITFELMEIZZ VIR & OEOFIEER L FRZADHERE L
T, METIEIHTHH EEbh TS, UL, SS OHEMRIERIIANSWED B Dt
RIEIZ L BDEEORNORTE L TALDIZ LD TH Y, AP IBROEEBFIL, NEEIZ
HIE L CRERICEITT 5. £72. SSITEFHOREMERB THY | S0WROBEERIKT
DI ST, HEa REMEREEZED, AMacBb2 L) RBEELRERLHETS, £
T2 VBHEFITL S ADNDERTH Y EMICERBIT L2V DD, B D quality of life
EELIBEET S, SSOREOARF L — Nidkad, TNHDBRFITHLTW-D2, EFD
LN AT A ENEE LVIWE, RBATH S,

TS OMBEAERT AT, BRIEFHEEZ 5NA/NESSEE & BHAICEZET L., RER
B AT A LT, RESCELMRFEZREA L, BEEEEREN AL DR 5 Z EBNET
HD, BWIE, MADSSEE DLW - DFEEIEITEEIFET IR, NEEtRE L2 - 4
BFEE IR, FOLEBEEREDLNLTWS, ZEZITTCERY = — 7 VU EFEREEES LB
AR v FE2TART UNE#SjogrenfERREZMIO TS & | KL TV 5,
AFZETIE

1.  /NEHISjogrenEEREZET D T5] & OBWHREE ORNT

2. BWOF3 &MV TR L BE OTFRMHT DT D prospective HF5E

3. BMMESREEOEERE (R WROER) & TRRE

4.  JREEE - IRIEREECKHTAIRESTA RT A L OEE
179,

SER2TEEL. 2B OF5| & ORWIREE OfEHNT O, gold standard & 72 AFERI & LT
W48 OFT B sk D EIREBZENIC L A/NESSEM A ERF L, BEa0EMETIN
5 DOREF DSSZWHZ DUV TEEM A 15 LT,

MW IE G RE BARERRERERELGER/NE - BEHAEYE 262
IANFR — R AREE R R B E AT IER N AR SRAD
bk B EWMRILZ CLRRegER - Vu~FR Vu~FRBE
WE DR
EHH EHE bVWHRIMNEREERERE T 4 — BRYE.- TH2RBER




A Z3k
F B =8
K B
= Ei

RIRERRFREGEEFZFNIRSE B
TRRFREFGLEFH TG N LR RE
BRI SR B PIbE
BRERFRFHRER LR EVIERVNERZESE ES

Al
Bh#k

1 R
AFFETIZ T TICEARY =— T L
SEEHETS AANRY Uv=FERIZ Lo
TRESNTZ UNRHY Sjogren SEERED
WIOF5 &) OBWRELRIEL, T k%
K3HEIZED . SSORMZWAZAlEEL L,

Txa—7 v T VAT AEHNT A, £,

SS @M % R IRIMB AR E S 2 L &
LIeBRAIA NI V2 RET D,

2 BFFHIE

gk 27 REEIL, WFEIEE L LT, 9T
CHAY = — 7 LRSS & B AN
RY <= FFERXBEFRTIER L7z VN
Sjogren SEMREEEZETOFE| X | OBZWIBE
AT DI AR A OFT B Rk
DEIREDZMNIC L A/NESSBE R L OFE
SS BEDEREFEM LI, LD gold
standard &3 A7, fHx D SS BEI
DT, SS BWTORYMEIZ OV THME
TR L7z,

(f B mE ~DELFE)

(D TAZRSR LT DEFERMEICETD
fERFEET ] (RN L T, BFEZAT 5. BFSEW
BT FFEREKE B L O HEFFEE DSk
TOfMEEE DOERE . DREDERTHE
T B L OBE D D WVILREEORE
FORFMIF LT 5, Fhae TR

HRAL —IZEET % L CmEAELE
E{To T,

) N EROIRHEICBE T A58 (AL
FELRIEMEEETE) HE0LDHEITIHV,
B oI BE OIFHRITHEIC— RN
WE D ICEREICEE LT, B ROAS
WKL T, EADKENTRARETH 5 &
SEE LTz,

WITRE R
SEIORETIXEIREZHIC L 5/NR
SS B0 BlDT — & BEEE N, ZD5H
38BN DONWT, HAE 74T, BHiOZ
WHEIZOWTHREE L7z, 25 BINEPES
Blz kv Ss 2 shiz,

3

i
1) EREIZDONT

SS ZWrEYE - SEEEODEIEE DOIR
FHZBWTIE, 2B D gold standard 7344
L h, ZRE TOEBEEDOHZE X
W22 b0, BROFEMEIZL Y SS 2D
A % 27 gold standard & 72 B /NEHH
SSEEDT —F % 25 FIEE T T2,
2) WFIEREDEAH - EIEH - HAHE
EITHOWT

/NIEER SS IXMES T HIEFIE A D 2w,
BEORERD/NRY U< FHEMEIZL -




TRk sz SSHER L LTIt HRTH
ROEVIEFE L 725,

3) SHBOBEIZONT

ZWOFF EOERKIZL Y, R SS D
BHARWr - 7 a—T v AL 2 B,
I XY EERESREE OB 2 2H
o, BMIE T DIREMRR ATHE L 725, &
DIZBETA RTA LV OEREICEY . 2R

OORBEIRT DU BRI AREL 7

5, BORRNTIZ, W - 1BROTA RT4
& TEERIEE] 72 EIIERTE  IRED
EEITERE S ROBBICIC RN 5,
4) BRABDIHFEMEIZ SN T

AR E S L2, TR TEB S
Te7— 5 ZBRE LT, /NERISS B0 F
Gl & DFESL, BERIERBOBESTA KT A
ERIERL L SR DIRREMRIIZRNL CH 2
EBRTED LN RT, BEELE,
5 i
AR DOERAE BRI DR =—F L
VIEREE L Z OHEHFREBIC ST 5
Wi - RO I A KT A MNERTH D, FhE
27 R, MIERMEE L LT, T TITfE
S ATz UNRHA S jogren SEBEREZ W D F
Gl & ) OBEFEERHER O = OIERIERE &
FRAT AT > 72,

REELRE, ASHIETIE DFEH &0
DWHRBEDINT.2) 74 0 —T v TV AT
LDFESL, 3) LEIRBE L AT KL A
FEY72/NRER SSHEB DOUNEE L REF, 4)
RIEFIRE D EEREHIREL D b O IR FRIE A
R E AN 2IT> T FETH
Do A EIOWFFEEIETOMFERRIZLY |
VM SS BE D FT7- 70 B IRFREIE A S T

X EFDOERER > TN Z ENTENIL,

BERLOCZOFE 2 ~OFITK X
RbDERDIEASD,

1) WHEFEER
1) B/
<Em3r>

1. EMRERT:
DB & IR
1115-1123, 2015.
CBRERY . . 2BMECAERAR
NRBIEEEIC R 5 B EAERE ()
IREASEIERY)  Sjogren JEMEEE. Bl
it B AR B EERE S ) — X
S IEFER - DD R E L & D
T—1  HAHGKEE  874-879, 2015,
. BIRELT : Sjogren IEERE.  /NRE
BZROIDOFEERE 2 [/NE
R NS fREZE SR K
REZFA 899-904, 2015.

<HEE>

CHH1E PE-WNE AV U TED
£ 2015.6. 21 AW

/NRIAD S jogren SEGRE-ERR G & 2 M-
< 55 8 [EIRHRE /N R IBRE - B S A ENERE R

WhoE4s 2015.7. 25 &l

NEED Sjogren FEMGERE~ FRHIZWT & &
- ,

2) E

<FEFE>

1.
Kobayashi I, Nonaka Y, Hoshioka A,

J.L. Ambrus Jr., L. Suresh. Novel

Autoantibodies in Pediatric Sjogren’s

/NRBAD S jogren JEMGRE
INRELRE 785

Tomiita M, Malyavantham K,

Patients

13th  International Sympojium on



Sjogren’s syndrome. 2015. 5. 20, Bergen,
Norway

2. Tomiita M., Inoue Y, Arima M,
Nakano N, Yamamoto K, Yamaide F,
Kudo K, Yamaide A, Hoshioka A,
Shimojo N. Long time follow-up of

pediatric Sjogren’s syndrome: The rate
of patients who developed other

rheumatic diseases is not high. 13tk

International Sympojium on Sjégren’s

syndrome. 2015. 5. 21, Bergen, Norway

FOEETAME D HHFE - BUS R (F
ExETe)
1) WFEDUS. 2) ERAFERGEL DL,
FH7 L,

3)



V. AEARDOFITICEHAT H—FER



HES

HRBRROTTIZET 5 —ER(ER2TEE)

| ERERS

X AARILE

S

ueA

o

"=

Yokota S, Kikuchi
M, Nozawa T,
Kanetaka T, Sato
T, Yamazaki K,
Sakurai N, Hara R,
Mori M.

Pathogenesis of systemic
inflammatory diseases in childhood:
“Lessons from clinical trials of anti—
cytokine monoclonal antibodies for
Kawasaki disease, systemic onset
ljuvenile idiopathic arthritis, and
cryopyrin—associated periodic fever
syndrome”.

Mod Rheumatol

25(1)

2015

Kobayashi N,
Takezaki S,
Kobayashi I, Iwata
N, Mori M, Nagai
K, Nakano N,
Miyoshi M, Kinjo N,
Murata T,
Masunaga K,
Umebayashi H,
Imagawa T,
Agematsu K, Sato
S, Kuwana M,
Yamada M, Takei
S, Yokota S, Koike
K, Ariga T.

Clinical and laboratory features of
fatal rapidly progressive interstitial
lung disease associated with juvenile
dermatomyositis.

Rheumatology (Oxford)

54

784-91

2015

Kizawa T, Nozawa
T, Kikuchi M,
Nagahama K,
Okudera K,
Miyamae T,
Imagawa T,
Nakamura T, Mori
M, Yokota S,
Tsutsumi H.

Mycophenolate mofetil as

maintenance therapy for childhood—
onset systemic lupus erythematosus
patients with severe lupus nephritis.

Mod Rheumatol

25(2)

210-214

2015

Yasuda S, Atsumi
T, Shimamura S,
Ono K, Hiromura
K, Sada K, Mori M,
Takei S,
Kawaguchi Y,
Tamura N,
Takasaki Y.

Surveillance for the use of
mycophenolate mofetil for adult

patients with lupus nephritis in Japan.

Mod Rheumatol

25(6)

854-857

2015

Hara R, Miyazawa
H, Nigshimura K,
Momoi T, Nozawa
T, Kikuchi M,
Sakurai N, Kizawa
T, Shimamura S,
Yasuda S,
Hiromura K, Sada
K, Kawaguchi Y,
Tamura N, Takei
S, Takasaki Y,
Atsumi T, Mori M.

A national survey on current use of
mycophenolate mofetil for childhood—
onset systemic lupus erythematosus
in Japan.

Mod Rheumatol

25(6)

858-864

2015

Kanetaka T, Mori
M. Nishimura KI,
Nozawa T, Kikuchi
M, Sakurai N, Hara
R, Yamazaki K,
Yokota S.

Characteristics of FDG-PET findings
in the diagnosis of systemic juvenile
idiopathic arthritis.

Mod Rheumatol

29

[Epub
ahead
of
print]




Kobayashi N,
Kobayashi I, Mori
M, Sato S, Iwata

Increased Serum B Cell Activating
Factor and a Proliferation—inducing

N. Shigemura T Ligand Are Associated with Interstitial {J Rheumatol 42 | 2412-8 | 2015
A' agtsu Ka ’ Lung Disease in Patients with
Yii?ta S K<’)ike K Juvenile Dermatomyositis.
Kobayashi I, Mori
m’) éar{';f:acm K, Pediatric Rheumatology Association
' ' of Japan (PRAJ) Recommendation for 3
hSA;sugzg; }fl;\r' a Vaccination in Pediatric Rheumatic Modern Rheumatology 25(3) | 335-343 201\5
T, Okada K. Takei |Pi5825€8
S.
> BENRUDTFEERBEORTA _
TRER T B m 28073t —F20HLL [NRHE 10931 5015
- BEE MMFOGE DI
INERHIRESEETYTIMTX

- 2% $ 3307/~ IVEEETIFILD
BHEER B \gmepEy s s - AR [JIOFH 54 | 205-212| 2015
e T HHRDDEGIBAREBRELT
A2 o a0 1B % 55 1039~
AT JIAD BRI INRELER 8 | yoag | 2015
HE=t. FXE |, :
%;%%?%%#&E bos S a s ES g —rg B e |THRNEH 18 |330-334| 2015

HE[ 22 TN
INFR— B EEMREHA ;ggg%g:;%%/luu)v??ﬁ 78 | 1101-8 | 2015
<+ At JiE BB s

INFR— BB AEMEREGRTHEEMRBEE |pere )2 27 | 163-70 | 2015

UHARBHREDENEFDIT—




HEEROFTICET 2 —BER(ERITER)

&5 _ _
EERL BT LE %%%g?ﬁi 5 MR A | bR | iR | R
— A EE AR
BHE EE | |RUme TS I mEEnREEE RN AT | e |
EE) INRUSTFE |BROEEIE2015 Ea—it 20015 —
ERHINEES
mAzg  |aetsnimmg (S0 TR CDAONUARESHEO pear | mx | 2015 | 278200
AEBEEAE
§U@;%?ﬁ
e - — Eﬁﬁ Z ﬁ A = e ES 3L
UHTF
BokEREE
as
= E S S M BAE 25 (JIA) .
EATE g)ﬁﬂ?;ﬁoﬁm%%(zms ENTE4| HYZSTY YA BWE | 2015 [190-198
R NERS Ea |47
= HINEES: F4hILL
#HER |- BRUERA IMDE |Cat | AW | 2015
DEEIZ2015,




V. BARRRTIITY - 5



Downloaded by [Tokyo Ika Shika University] at 23:56 04 April 2016

http://informahealthcare.com/mor

Japan College of Rheumatology ISSN 1439-7595 (print), 1439-7609 (online)

MODERN
RHEUMATOLOGY

Mod Rheumatol, 2015; 25(1): 1-10
© 2014 Japan College of Rheumatology
DOI: 10.3109/14397595.2014.902747

informa

healthcare

REVIEW ARTICLE

Pathogenesis of systemic inflammatory diseases in childhood:
“Lessons from clinical trials of anti-cytokine monoclonal antibodies
for Kawasaki disease, systemic onset juvenile idiopathic arthritis,
and cryopyrin-associated periodic fever syndrome”

Shumpei Yokota, Masako Kikuchi, Tomo Nozawa, Taichi Kanetaka, Tomomi Sato, Kazuko Yamazaki, Nodoka Sakurai,

Ryoki Hara, and Masaaki Mori

Department of Pediatrics, Yokohama City University School of Medicine, Kanagawa, Japan

Abstract

Inflammation has often been considered to be a nonspecific response and to play a bridging
role in the activation of adaptive immunity. However, it is now accepted that inflammation is the
product of an independent innate immune system closely linked to the adaptive immune system.
The key mediators of inflammation are inflammatory cytokines, as determined by multiple lines
of evidence both in vitro and in vivo. Due to the crucial role of inflammatory cytokines in the
pathogenesis of autoimmune disorders, anti-cytokine treatment has been developed asa therapy
for rheumatoid arthritis, juvenile idiopathic arthritis (JIA), and inflammatory bowel diseases. We
recently completed several clinical trials of anti-cytokine treatment for children with systemic
inflammatory diseases: anti-IL-6 receptor monoclonal antibody (tocilizumab) for children with
two subtypes of JIA (poly-JIA and systemic JIA), anti-TNF-a. monoclonal antibody (infliximab) for
children with Kawasaki disease, and anti-IL-1-f monoclonal antibody (canakinumab) for children
with cryopyrin-associated periodic syndrome. This review summarizes the basis of inflammation
in terms of innate immunity and adaptive immunity in these systemic inflammatory diseases,
clinical efficacy, and tolerability of these biologic agents, and attempts to determine the roles of
individual inflammatory cytokines in disease pathogenesis.
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IFN-y, interferon-y; Th1, T helper cell; Treg, regulatory T cell; PAMPs, pathogen-associated
molecular patterns; DAMPs, damage-associated molecular patterns; TLR, Toll-like receptor;
MDA5, melanoma differentiation-associated gene-5; NLRs, Nod-like receptor; IL-6, interleukin-6;
TNF-o, tumor necrosis factor-a; MyD88, myeloid differentiation primary-response protein-88;
IRAK-4, interleukin-1 receptor-associated kinase-4; NEMO, NF-kB essential modulator; MHC,
major histocompatibility; TCRs, T cell receptors; CRP, C-reactive protein; SAA, serum amyloid A;
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Introduction

Infectious diseases, in which defenses against an infectious agent
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damages and destroys organs and tissues, resulting in fibrotic
changes caused by repair.

are established and can later be recalled, account for, practically,
all childhood illnesses. Inflammatory pathogenesis depends
initially on the balance between invasiveness of an infectious agent
such as a bacterium or virus and inflammatory processes triggered
in the host in defense [1]. On the other hand, inflammation such as
that seen in rheumatic diseases, though unclear how it is triggered,
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Inflammation is systemically manifested as fever and sickness
behaviors such as malaise and anorexia, and locally as redness,
warmness, swelling, and pain at the affected area. Corresponding
pathological changes at a local inflammatory site, irrespective of
the organ, are infiltration by inflammatory cells such as neutrophils
in the acute phase and mononuclear cells in the chronic phase,
tissue edema, and a mixture of tissue destruction and fibrosis in
longstanding inflammation. It is interesting and valuable for estab-
lishing the therapeutic concept to understand what the common
inducing factor(s) is/are for inflammation in human diseases, and
how the inflammatory cytokines play a role in inflammation under
pathological as opposed to physiological conditions.
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In this review, we consider typical inflammatory diseases
such as Kawasaki disease, systemic-onset juvenile idiopathic
arthritis (systemic JIA) and cryopyrin-associated periodic fever
syndrome. We review efficacy as well as adverse effects of novel
therapeutic agents designed to inhibit individual cytokines and,
in turn, roles of individual inflammatory cytokines in inflamma-
tory pathogenesis.

Inflammation and immunity
The innate immune system and diseases

Inflammation has been considered to be a nonspecific and an
unsophisticated system, and to play only a bridging role in the
activation of the more specific and sophisticated adaptive immune
system. However, it was very recently clarified that inflammation
was an independent system though it was closely linked to the
immune system [2].

Thus, the system to generate inflammatory cytokines and type I
interferon (IFN) as an effector molecule is called innate immunity,
while the classical immune system with memory is called adaptive
immunity [3]. It is unquestionable that both systems are intimately
connected to one another and that their interactions contribute to
inflammatory pathogenesis.

Inflammation is a functional manifestation of innate immunity,
whose immunocompetent cells include dendritic cells, monocytes/
macrophages, neutrophils in a broad sense, and humoral factors
such as chemokines and complement in addition to inflammatory
cytokines and type I IFN. Conversely, adaptive immunity is medi-
ated by specific T-cell subsets including Th1, Th2, Treg and Th17
cells, and B cells [4]. B cells differentiate eventually into plasma
cells, which yield antigen-specific antibodies as a final product of
adaptive immunity.

Two kinds of stimuli are known to bring about inflammation
involving dendritic cells and monocytes/macrophages: one is
pathogen-associated molecular patterns (PAMPs) where a virus or
bacterium is the pathogen; the other is damage-associated molecu-
lar patterns (DAMPs) where the triggers are intracellular proteins,
enzymes, nucleic acids, and nuclear proteins which are released
into surrounding tissues as a result of host cell apoptosis and/or
necrosis [S]. Contrary to adaptive immunity, neither PAMPs nor
DAMPs are specific for any antigen, but each binds to a receptor
that recognizes it according to the pattern.

Dendritic cells and macrophages express Toll-like receptors
(TLRs; TLR2, TLR4, and TLRSY) residing on their surfaces and
have intracellular sensors such as TLRs (TLR3, TLR7/8, and
TLR9), melanoma differentiation-associated gene-5 (MDADS),
retinoic acid-inducible gene-I and Nod-like receptors (NLRs) as
well. These receptors or sensors recognize inflammation-provoking
factors, PAMPs and DAMPs. Dendritic cells and macrophages are
activated by recognition of such inflammation-provoking factors
to ultimately produce and release type I IFN and such inflamma-
tory cytokines as interleukin (IL)-1p, IL-6, tumor necrosis factor
(TNF)-q., interferon (IFN)-vy, and IL-18 [6].

Thus, in the inflammation system, PAMPs and DAMPs are
provoking factors, which are bound by receptors expressed on
dendritic cells and macrophages. These cells eventually release
inflammatory cytokines and type I IFN that trigger inflammation.
Among genetic variants of this system causing disease are myeloid
differentiation primary-response protein-88 (MyD88) deficiency,
IL-1 receptor-associated kinase (IRAK)-4 deficiency, NF-xB
essential modulator (NEMO) deficiency, and IkBa-deficiency [7].
Autoinflammatory syndrome is a prime example of a phenotype
of individual amino acid substituted protein components of the
inflammasome that activates pro-IL-13 and pro-IL-18 [8]. More-
over, there are diseases that are caused by an excessive amount
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of cytokines produced presumably due to functional abnormality
of production and regulation, although the mechanisms such as
hemophagocytic lymphohistiocytosis, septic systemic inflamma-
tory response syndrome, and macrophage activation syndrome [9]
are unclear.

Adaptive immunity and diseases

Antigens are the triggers of adaptive immunity. An antigen is
first taken up by antigen-presenting cells, that is, monocytes/
macrophages and B cells, processed and presented to CD4*+T
cells. These recognize the antigen via T-cell receptors (TCRs)
restricted by self-major histocompatibility complex (MHC) mol-
ecules. Naive CD4*T cells can then differentiate into Thl cells
in the presence of IL-12 to produce IFN-y which plays a role in
anti-viral and anti-tumor activities. Naive CD4*T cells can also
differentiate into Th2 cells under the influence of IL-4 to release
IL4 itself, and support IgE production, potentially contributing to
allergic illness development. Furthermore, naive T-cells may also
differentiate into Th17 cells in the presence of TGF-f together
with IL-6 to release IL-17 which plays a role in inflammation and
autoimmunity. These naive CD4*T cells may also differentiate
into Treg cells in the presence of TGF-f to release IL-10 as well as
TGF-P which are involved in the control of T-cell activation [10].
In this way, a variety of effector celis including Th1, Th2, Th17,
Treg, and CD8"T cells develops under the influence of essential
T-cell cytokines and TGF-P and regulates information and reac-
tions to eventually promote differentiation/proliferation of B cells
that produce an antigen-specific antibody.

This system constitutes adaptive immunity. In other words,
adaptive immunity may be regarded as a system that generates an
antibody maintaining antigenic specificity after processing infor-
mation on that antigen restricted by self-MHC. Autoimmunity
represents a “functional abnormality” of this system as follows:
an antibody produced by B cells, if it targets self-components,
is bound to self-cells or self-tissues to cause chronic inflamma-
tion. Primary immunodeficiency syndrome is a set of symptoms
that occur due to gene mutation of individual functional proteins
formed at individual steps of this system [11].

Clinical symptoms/laboratory data on inflammation

Inflammation manifests itself systemically as fever, malaise, and
anorexia. It was known from animal experiments that costimula-
tion with IL-1P and IL-6 is essential for fever development [12].
It was also reported that both malaise and anorexia were triggered
only when a trace amount of both IL-1B and IL-6 were concur-
rently administered, as seen in experiments using rats whose cere-
bral ventricles were injected with various inflammatory cytokines
through indwelling catheters to monitor food intake and quantity
of motion as a reflection of malaise and anorexia [12].

In human beings as well, administration of an anti-IL-6
receptor monoclonal antibody (tocilizumab) results in prompt
improvement of fever, sickness behavior, skin rash, and labo-
ratory abnormalities seen in inflammatory responses through
specific blockade of IL-6 activity in patients with systemic-
onset JIA in which excessive production of IL-6 plays a critical
role in pathogenesis (see later discussion). Similarly, anti-IL-1
monoclonal antibody (canakinumab) administration results in
blockade of the specific inflammatory cytokine, IL-1B, and is
effective in relieving various symptoms including fever, chronic
sterile meningifis, and arthropathy in CAPS cases where an

_excessive amount of IL-1B is produced (see later discussion).

Thus, it is clear that physical manifestations of inflammation
including fever, malaise, and anorexia are the functional expres-
sion of inflammatory cytokines.
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At the bedside, C-reactive protein (CRP), serum amyloid A
(SAA), and erythrocyte sedimentation rate (ESR) are used as
markers of inflammation. Information on the production of hepatic
CRP and SAA can be obtained by means of quantitative estimation
of mRNA using hepatic cells cultured in the presence of different
inflammatory cytokines [13,14]. The quantity of CRP-mRNA is
slightly increased by IL-6 alone but is maximally increased by
concomitant addition of IL-6 and IL-1B [13]. On the other hand, the
maximal amount of SAA-mRNA is produced when IL-6 +IL-1B
or IL-6 + TNFa are added to the medium [14]. Consequently, it
is clear that inflammatory markers frequently used at the bedside
reflect quantities of inflammatory cytokines produced by the innate
immune response.

Moreover, chronic inflammatory disease is without exception
associated with iron deficiency anemia. In a hepatic cell culture
system, addition of IL-6 stimulates de novo synthesis of hepcidine
which has recently been found to inhibit iron release in the reticu-
loendothelial system and to suppress gastrointestinal absorption
of iron [15]. It was known empirically in the clinical setting that
iron administration was ineffective in the treatment of the chronic
anemia seen in chronic inflammation. It was also reported that
the level of hepcidine was inversely correlated with the degree of
anemia in Castleman’s disease [16].

Kawasaki disease and TNF-o
Characteristics of symptoms and interpretation of laboratory data

Kawasaki disease is an acute inflammatory illness that subsides in
about 2 weeks. Its diagnosis is made based on a combination of
clinical symptoms as follows: persisting fever, skin rash, indurative
edema in the peripheral limbs, ocular hyperemia, cervical lymph-
adenopathy, red fissures and bleeding of the lips, strawberry tongue
and redness, and ulceration of BCG vaccination scars. These signs
and symptoms develop with diverse kinetics over the course of
the illness, eventually coalescing into the complete clinical picture.
Coronary artery lesions are still serious complications in 5-10%
of affected children despite the administration of intravenous high-
dose gamma globulin. The pathogenic basis of each symptom is
clear: fever and skin rash reflect reactions of inflammatory cytok-
ines; ocular hyperemia, or vascular dilatation in the eyeball is an
expression of vasculitis; and indurative edema results from plasma
extravasation due to endothelial disruption of the medium-sized
vessels [17]. A BCG vaccination scar results from a delayed-type
hypersensitivity reaction against inflammation-inducing factors
which are cross-reactive with BCG.

Membranous desquamation begins to appear at the boundary
between the skin and nails 12 days after disease onset, which
finding establishes the final diagnosis of Kawasaki disease.
During the course of the disease, coronary artery lesions develop
as a reflection of systemic inflammation usually 10 days or more
after the onset but around 7 days in some cases with severe
inflammation.

Blood laboratory data also run a unique course. The white
blood cell count ranges from 10 000 to 15 000/UL or more, with
neutrophils accounting for over 70% or often 80-90%. Left shift of
white blood cells (ratio of nature to immature cells) is not observed
with about 1-5% stab neutrophils and over 95% hypersegmented
neutrophils. Such characteristic features of white blood cell dif-
ferentiation are frequently seen in other systemic vasculitides, for
example, Takayasu disease and polyarteritis nodosa, suggesting
that Kawasaki disease is not of infectious etiology but represents a
sterile inflammatory condition. The level of fibrinogen—fibrin deg-
radation product rises up to 200-500 ug/mL in the FDP-E fraction
(normal range: <60 ug/mL), and 3-8 pg/mL in the D-dimer frac-
tion, indicating endothelial dysfunction [18].
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The blood stream containing such inflammatory cytokines as
IFN-y, TNF-q, IL-6, and IL-1f continuously bathes the surface of
endothelial cells, the structures of which are injured due to induced
inflammation. FDP and D-dimer levels, reflecting the extent of
damaged endothelial cells [19,20], are not as markedly increased
as in virus-associated hemophagocytic syndrome and macrophage
activation syndrome, presumably because inflammation is rela-
tively limited to the medium-sized vessels in Kawasaki disease.

As the disease progresses, the serum albumin level declines
often down to 2 g/dL or lower in parallel with progression of indu-
rative edema in the peripheral limbs. Increased levels of CRP and
SAA are reflected by elevations of IL-1p and IL-6 [13,14] while
LDH levels from 300 to 500 IU/L indicate destruction of over-
mature neutrophils, disruption of endothelial cells and injury of
other organs and cells.

Therapy of Kawasaki disease

In 1991, Newburger proposed high-dose intravenous gamma
globulin (IVGG) therapy (2 g/kg body weight), which is now
the first-line treatment [21]. Although its mechanism of action
remains unclear, IVGG is considered to readjust excessive inflam-
matory cytokines to a balanced level. Thus, it was shown that
IVGG decreased the IL-6 level to normal although the soluble
IL-6 receptor level remained rather high and the TNFa. level was
unchanged (although the prior high level of soluble TNFo. receptor
was markedly reduced) [22]. Nevertheless, 5—~10% of cases have a
sequel of coronary artery lesions despite additional IVGG therapy.
Therefore, steroid therapy including methylprednisolone pulse
treatment was reportedly tried, but its efficacy was hard to evalu-
ate according to a meta-analysis [23,24]. Another therapy using
ulinastatin, which prevents activated neutrophils from releasing
elastase and suppresses elastase activity, was reported [25] but,
although it is useful as complementary treatment, there is little
pathophysiological rationale for its use.

Plasma exchange

In Kawasaki disease, plasma levels of a plethora of inflammatory
cytokines including IL-6, IL-10, IL-17, IENYy, TNFa, and soluble
E-selectin change markedly from the acute to the recovery period
[26]. It was demonstrated that inflammatory cytokines are essential
factors for the pathogenesis of inflammation in Kawasaki disease
and that coronary artery lesions are caused by abnormal activation
of endothelial cells, progressive injury of the arterial media, and
activation/disruption of the coagulation and fibrinolysis systems
[27,28].

If inflammatory cytokines play a central role in the pathogen-
esis of inflammation and coronary artery lesions in Kawasaki
disease, it would be a reasonable therapeutic strategy to compre-
hensively deplete them or to specifically eliminate the major lead-
ing ones. The former strategy corresponds to plasma exchange
while the latter represents anti-cytokine monoclonal antibody
therapy. Additionally, it will be of value to stabilize the cytokine-
producing cells, although this may not be essential because
Kawasaki disease is a febrile acute syndrome, but is not a persis-
tent or chronic illness.

Plasma exchange (PE) has been performed in our department
since 2000 for the purpose of depleting all of the inflammatory
cytokines, chemokines, and potential inflammation-provoking
factors [29]. Evaluation of its therapeutic efficacy requires refer-
ence indexes, and to this end we have been using post-treatment
types of fever and fractional changes proposed by Mori et al. in
our department [30].

Coronary artery lesions are likely to develop with a probabil-
ity of about 70% in cases that have a recurrent fever over 38°C
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within 24 h after a second IVGG infusion with persistent positi-
vity for fractional changes [30]. A total of 125 Kawasaki disease
patients refractory to IVGG were treated by PE. Of these, 105
(84.0%) whose coronary arteries were normal before PE had no
sequelae. Dilatation was present before PE in 14 patients (11.2%),
but persisted only in two (1.6%) in the late period. In four of
the six patients (4.8%) in whom aneurysms had already formed
before PE, the lesions had advanced into giant aneurysms, but in
the other two patients (1.6%) they returned to the normal range.
Thus, the efficacy of PE for Kawasaki disease refractory to IVGG
is remarkable, particularly if it is initiated before coronary artery
lesions arise [31].

Infliximab therapy (TNFc inhibition therapy)

Infliximab is a chimeric (human and mouse) monoclonal antibody
that directly binds to TNF-o. and blocks its function. The biological
function of TNF-a is (1) it induces other inflammatory cytokines
such as IL-1B and IL-6; (2) it acts on vascular endothelial cells to
enhance vascular permeability and stimulate leukocyte migration
from the blood stream into surrounding tissues; (3) it promotes
expression of adhesion molecules on the surface of endothelial
cells and increases their release (E- and L-selectin, ICAM-1, etc.);
(4) it binds to TNFa. receptors on the cell membrane to induce
cellular apoptosis by mitochondrial permeability transition; and
(5) it stimulates ferritin production in the reticuloendothelial
system [32-36].

In addition, since infliximab administration cures synovitis in
rheumatoid arthritis and JIA, this agent has been approved for the
treatment of chronic inflammatory diseases including Crohn’s disease,
ankylosing spondylitis, psoriasis, ulcerative colitis, and arthritis.

In 2005, Burns et al. made a retrospective analysis of 16 cases
of Kawasaki disease gathered from around the USA who were
treated with infliximab [37]. These 16 cases had not responded
to two or three courses of IVGG but infliximab administration
immediately reduced their temperature and lowered the CRP level
in all. However, 12 of them developed coronary artery dilatation/
aneurysm although four improved later. All four cases without a
coronary artery lesion had been treated with infliximab within 11
days of disease onset, whereas the 12 cases with lesions had been
similarly treated but 11 days or more after onset. This suggests a
narrow “window of opportunity” for such treatment. Thereafter,
a prospective clinical study of infliximab efficacy was performed
in 24 Kawasaki disease patients who did not respond to IVGG
[38]. Half of these patients were treated with a second round of
IVGG and if they again failed to respond, they were treated with
infliximab. The other half were first treated with infliximab and
nonresponders then given a second course of IVGG. A reduction
in body temperature was observed in 8 cases of the first group and
11 of the second. The effect on coronary artery lesions was not
different between the two groups.

Subsequently, we performed an open-label trial of infliximab in
20 cases unresponsive to IVGG [39]. This clinical trial was char-
acterized by rescue plasma exchange planned to be implemented
in patients where IVGG-infliximab failed. When infliximab was
administered to patients with fever but in whom fractional changes
(+) persisted after IVGG, inflammatory symptoms were improved
and indexes of inflammation normalized rapidly in all cases. Fever
recurrence and re-elevation of laboratory values were seen within
48 h in two cases, who were then additionally treated by plasma
exchange without any sequelae. Thus, in this trial, alleviation
of inflammation was achieved in all patients. Plasma exchange
improved two cases with coronary artery dilatation at the time of
infliximab administration.

More recently, the infliximab-PE study was expanded to 76
patients with Kawasaki disease refractory to IVGG. Seventy
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patients rapidly responded to infliximab without any sequelae.
Six patients refractory to infliximab were additionally treated with
PE, with only one dilatation and no aneurysms [in preparation].
According to these results, it should be possible to almost
completely prevent the development of coronary artery lesions in
patients with Kawasaki disease using a sequential therapeutic regi-
men consisting of IVGG infusion, infliximab and plasma exchange
provided that this is carried out within 10 days of onset even in
intractable cases if initiated before coronary artery lesions arise.

Conclusions on Kawasaki disease

In Kawasaki disease, inflammation can be negated by compre-
hensive removal of inflammatory cytokines involved in acute
inflammation (using plasma exchange) or by selective removal
of leading cytokines (using infliximab). Conversely, it is well
understood that Kawasaki disease is caused by rapid exces-
sive generation of inflammatory cytokines. Such generation of
inflammatory cytokines occurs via activation of innate immunity
although the factors responsible therefor are not known. As men-
tioned above, inflammation in Kawasaki disease will be triggered
by PAMPs or DAMPs.

We previously proposed that heat shock protein (HSP)-65,
which strong evokes inflammation, is a candidate causative factor in
Kawasaki disease [40]. HSP-65 is an inflammatory/immunoactive
protein expressed in all bacteria including BCG, and similar to the
P1 antigen in human cells [41]. HSP-65 was thereafter proposed
to cause Kawasaki disease [42,43]. The following scenario is con-
ceivable: bacterial infection causes inflammation via PAMPs and
at the same time DAMPs such as bacterial cells/nuclear proteins,
HSP-65, HMGB-1, and S100 trigger inflammation via different
routes [44], resulting in an excessive amount of inflammatory
cytokines which are not appropriately controlled because of disor-
dered (or immature?) immunoregulatory function in these young
patients (> 85% of whom are <5 years old). We anticipate that the
triggering factors involved in the initial phase of the disease will be
the subject of extensive studies in future.

Systemic-onset JIA and IL-6

Characteristic symptoms and interpretation of laboratory data of
systemic JIA.

Systemic JIA is a type of JIA and the main symptoms of which
are remittent fever, skin rash, and arthritis. Severe cases may be
associated with hepatosplenomegaly, systemic lymphadenopathy,
and serositis [45]. Arthritis is likely to affect the shoulder and hip
joints unlike in articular JIA. Advanced articular JIA is character-
ized by narrowing of the joint space as occurs in adult rheumatoid
arthritis, whereas systemic JIA progresses to markedly advanced
osteoporosis and poor growth/deformity of the epiphyseal nucleus,
suggesting that the two types of JIA are different disease entities
[46]. A problematic complication is macrophage activation syn-
drome, which is regarded as a pathological condition indicating a
poor prognosis [47].

Blood values are reported to specifically show an elevation of
inflammatory factors such as CRP and SAA, leukocytosis usu-
ally above 15 000/uL with 70-90% mature neutrophils with no
left shift, elevated levels of IL-6 and IL-18, an increased level
of heme oxygenase (HO)-1 [48] and an elevation of the ferritin
level [49]. Its clinical diagnosis, however, is made by exclusion of
infectious disease, other rheumatic disease, or malignancy includ-
ing leukemia.

The diagnosis is established based on the following: clinical
manifestations of fever, skin rash, and arthritis, especially physi-
cal findings of arthritis, hyperplasia of the synovial membrane
evidenced by joint echography, synovial fluid retention, increased
blood supply verified by power Doppler, exclusion of malignancy



