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Infliximab Treatment for Intravenous Immunoglobulin Therapy-Resistant Kawasaki Disease

Takayuki KISHI', Masako SAKAUCHI', Keisuke YOSHII',
Katsuji KARAKI', Aiko NISHIKAWA', Eri ODA',
Noriko HAYASHI, Kei INAT* and Makiko OSAWA'
'Department of Pediatrics, Tokyo Women's Medical University School of Medicine
?Department of Pediatric Cardiology, Tokyo Women’'s Medical University

Objective: The risk of developing coronary artery aneurysms is higher in Kawasaki disease (KD) patients
that do not respond to high-dose intravenous immunoglobulin therapy. Therefore, a suitable and safe alternative
treatment is needed. We used infliximab (IFX) for patients with refractory KD and evaluated its efficacy and
safety, while comparing IFX treatment to plasma exchange therapy (PEX).

Method: IFX was administered to an 18-month-old patient with refractory KD within 10 days of disease on-
set. After obtaining the guardian’s consent, IFX 5 mg/kg was administered intravenously.

Result: Four children (mean age at onset 4.8 years, 2 boys and 2 girls) with IVIG-resistant KD were enrolled
between July 2010 and June 2012. Infection and cardiac evaluations were performed and all 4 patients were
treated with IFX. The fever, white blood cell count, and C-reactive protein all improved within 3 days after IFX
treatment in all patients. Two patients showed transient dilation of the coronary arteries but no giant aneurysms
or sequelae were observed. There were no adverse events associated with IFX treatment. Compared to PEX,
the time from the start of treatment until symptom improvement was shortened, and the time until hospital dis-
charge was also slightly shorter, in patients treated with IFX.

Conclusion: IFX therapy for patients with refractory KD was successful. However, IFX treatment is not
recommended for patients with decreased cardiac function, infectious diseases, or age less than one year. IFX
therapy for KD was found to have effectiveness and safety equivalent to those of PEX and is therefore consid-
ered to be a good therapeutic alternative.
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Fig. 1 Patients’ body temperatures (BT)
All patients showed rapid decreases in fever within 72
hours after infliximab treatment. Arrow indicates the
time of infliximab treatment.
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Fig. 2 White blood cell count (WBC) data around the
time of treatment
A: The courses of white blood cell counts in patients
treated with infliximab. The data showed gradual
improvement 2 to 3 days after infliximab treatment.
B: The courses of white blood cell counts in patients
treated with plasma exchange.

4g/kg H 6 B, 5g/kg A¥ 2 Bl72 72, PEAEEIX, ASA
30mg/kg PARkAY 4 B, FRP 4mg/kg PIRAS5 B,
VFAFF V& 66, FOY 2 3HITHEHL T
2704 FHHEBNER 2o 72 PEX Bt H X 1 fF2h
T 5 TOFHYMIZ20 AT, BlF ToOFHH
M 172 B2 - 72, MBARART RIXBMSEE L D iR~
WCEEME E Lo L7z (Fig. 1~3). SEIIRBZE IE—
WHEEZ 3HICERD, 1 FICEBIIRE L &6 L 7.
IFX & D.BTIE, PEX9 BIOFH X b FEEFE#IE
#2mm <, IFX & U< IZ PEX BRI H, 1A%
MPOHMEFE TORMH, HE>LBRRE TORED
IFX Bl TR R4 A > 72 (Table 2).
z =

N IE LR E L A S B EER A O 4 5
OH/NBIIROMERTH Y, ERBZEHEL LTE
BREEELLI LMD, ZOEEIRBERIEL &
INCF B 72D RAE % RENZEEMLT 5 2 L2k D 5
N5 2PEIEEZ TVIG AHERE R TR 72 G5
THHH, 5% DB IIE IS0 FRE 7213 F

—E162—



163

RS B AIGHEI D) 15~20% FIET 5. SEIIRE = &

A & 720 B E % B E 1 2009~2010 4 O £ E R A& T

ORbgil) 1 30%" & 4E 4 RABINTEH 55, EHIRHE S
20 'y B IVIG RIS W7o, TISFNICH L, IVIG
" //Il\:l BN, AF A FOVARRE, Y7o ARY VRE,
1 AT TUFASF VEERPEX & LA LA T
e M— N B, BRI S B C AL B 7 I
o e o e BIUSH LT RN ENOEIEOR I, Ttk th
4 s = o S . <
I _:% AL, COBRELERT20DVEETH L.

0 T ey T T -

2004 412 Weiss 231|189 B3 12 HL TNF-0 LK T
H5IFX 2 BAIHER L723HE %2 LTHh 5, 2005
(21 Burns 5 28 IVIG AN D 17 B R $ % IFX
DA Z HE L7227 N OZELIZE TNF-o,
L6, IL-1B &\ o 22 M 4+ A4 » 25 L,
MENEEEL RS LR SRERLE Bk
WA TEIhTBY, TNF-o OMF#E L )IE
RO EENRIRE DFE & OB HRE SN TV B2,

Day-2 Day-1 Day0 Dayl Day2 Day3

CRP(mg/dL)

35 ?’ @ u

DN
NIEGer= A\
/7

15 7
0 e b IFX 12 25% A5 X, 75% Ak bERDF 2 S A
5 | Sy :F Hi TNF-a §ifkTdh b, TNFo &HERICHA LE

Pl % vpAD, TNF-o EAEMIR AR L TR
zfE, TNF ZBFRICHE L7 TNF-o & S &

Day-2 Day-1 Day0 Dayl Day2 Day3 Day7

Fig. 3 C-reactive protein (CRP) level data around the

time of treatment
A: The courses of CRP levels in patients treated
with infliximab. These levels showed gradual im-
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Table 1 Clinical baseline characteristics and outcomes of infliximab-treated patients
Age, Sex Fulfillment of Total IVIG Day receiving Day receiving Other Day receiving  Coronaly Other
years KD criteria (g/kg) initial IVIG second IVIG medications IFX complication complication
1 47 Male 6/6 4 4 6 FRP 7 — Arthritis
2 44 TFemale 6/6 4 4 6 FRP 9 — —
3 88 Female 6/6 4 4 6 ASA +PSL 9 Transient —
dilatation
4 16 Male 4/6 4 4 7 ASA +PSL 10 Transient —
dilatation

ASA: acetylsalicylic acid, FRP: flurbiprofen, IFX: infliximab, IVIG: intravenous immune globlin, KD: Kawasaki disease, PSL: prednis-
olone

Table 2 Comparison between infliximab and plasma exchange patients

Infliximab (IFX) Plasma exchange (PEX)

N 4 9

Average onset age 49 year (1 y 7 m-8 y10 m) 2.7 year (0 y 2 m-5 yl m)
Day receiving treatment 8.8 (7-10) 10.0 (9-11)

Mean duration from treatment to decline of fever 15 days 20 days

Mean duration from treatment to discharge 15.8 days 17.2 days
Transient coronary dilataion 2 3

Giant coronary aneurysm 0 1

—E163—



164

HLEZEFHMESNTBYY, KR TLEELGH
EZLFEHINTETWBSHO 446 TIEIVIG
Gt dg/kg 5 LCORERIPIBRD L < i #Hk

L7ZAIBBINC BT, IFX #&5-% 26 TH e 2 12 f#F
BLTBY, HIMERE, CRPEE Vo LRKEKE D
BWRPICHE L. IFX EFE0HE L RRICER
Thol.

Z8mm U LOEXKE 2 &0 EHIRREICEL
T, IFX®RERICHAL-DDOOEEIRFEL A
PEL7-ESH DY, EEREICBNTH RS
HASEL 25 ICONERBEOEHBIBEML Tw»
B9 G HEOEEIRRE L, WEZMIITRER 8
HEICHEOFRHEIME SN, 12 B HEIIZRE
PEREEICERTILEZONTWEY. 207z
B, EL EDE 0% HE T TORMICKE L EBILT
LUENRHY, [FX OGRS 2 OBk
LURBIPEFE LWwEEZ LIS, SREIOT 0 b a—
VEESRHEZ 0 HWBETELTBY, HR4
Bl & DL ROHRBIEIRD T, BOLEHICHS T
I ETHREBREZTFHTESLLEZ N2

IFX OBIWER & LT, #ERIG, MECERH R
4, P dsDNA HufkBath % 0 5 v — 7 A RRREREEE, B
FEMEER BOWE, I o MM LAEOME, FEEM
%, WEE BUHEEFORE B Y EORE
ZERBITHNSL. TNF-o i3 BGHEICNEATH S
7o, IFX #5012 X o CTHEARO IR S 25858
T5720, BICBGEICIXEENLETH L. EH
6 » AR OB RALRHICK S T HRE
BIEIARHTHY, T2, AU F U EEBICLER
PULETHDL. BRAOHETIIHKIT FX &S5 %
6~12BHICRUOBIEDOE =2 BV, FLAL
DIEFNIFHREEZ SN D, NIRRT 5 B A%
EToBRELEWERAOHE XLV, B L&
072 BRYE R DA EBIEDS R D B HHIIEIER
EEzZ o, FHANOEEE, BCG BRI
DB ZHERL, LEIELTY N2 ) VHIE,
29 VTA4 70Ty 7 LTBLLERD
L., BADREBLAGITIE, TF749F7—%
B5RG, BCG EEB OB E OFEMEAL, LA
EERURIERO b oz, BIEDRRE R HBYME
ROud,olz. BIEL 2 ABICEERZ 1 HICED
7z, Ny D BRI & B3 % BT A 13 <0 B B &fi
Lo 2 RBEEICRD L Z EHEL, KERIGITHE
Do lZBREICAHLRTVE SN TWE™®, SEH
WERBEET (BRBAER) LB TIE R WRIEZ DT

BY, FLIFXHESPLELEBEDNFRKTH
D, DUBOIIERIS bR FRBTH o7z, — 4,
IFX CREHY v~F L ra— UHEOLFRET
04~06% Bk, BEiEEZROTE Y, 2EE L
D IFX 5 RICHRGH I AU EEE L 28 0E
BURBUEE Z 2L 5N TWA. JIIBHICHT 5 IFX
THERSTH Y, BECHEEHROSHEDORE X
. SEORESTIEIWEH ORI L, I
I B O BA AT 2 & HIWT L7z

PEX 1395 TVIG AN BICH 3 2 BINEHEE L
T, AEHZE AR 3EHEDIVIG L) b ABEICHE
BRFEOEEZMFICE A LHEINTEBHY,
20124F 4 A £ 0 RGBS 2SFEN SN2 B METD
%. SRNTBWTH IVIG AIERNIH L 2003 4E 1
H~2006 4 12 A ® 4 T 9 BlIiC PEX %17\, £
DOMR, BEWEZMEL CEL, SHEDIFX &Y
o PEX L OB TIE, BEFEFI IFX B2 H 2
%E <, IFX 3 L3 PEX EBIAHH, 1HE» S
REFTCTOHM, HE,OBRE T TOHBIIFX
Bl TR REh o 7. IFX 3B OB 5 BCG
B 1EDELD 1% 6 2 HUEDREFNR - T
By, BABRBICHEHLTW RV D, REERDH
Bl olzbEz bl HEMGBKRE, @I
ORI, BT COBMICE L CHENEND 2w
72OEBEEIIR VA, IFX & PEX ORI RIC£IZ %
WZEERBLTWAS. PEX 3B SERE
BChHY, EFLRTHNIETHRBEETOLHEH
PLETHSH. 3~5 HEIHBEICHEIPH,Y, B
LERED DS, IFX 35, BIEHICEE
LT %2 L TIVIGARBHICH LT, &0 F
FEHEOBNERIZRY DB EELL. REWVOHR
RE SHBELELIEFNOERERFTVVLETH 5.

#®

IFX #iik, %5 HE, BESEORRI, LT
iz +5347 0729 2 THEERIUSICER L2068
ERGTHIENETIND. PEX L ORBIZBENT
DRSICAR TOOREIHEH MR HEENDH S
EEZT. BEWICEELEDEEEZTHICRET
58T, LDFMEROBVEREL RSB, &
HE L BEFORFHPLETDH .

COMEBIE—HBAHAEABRREOEARLFEICL B
MR 2B TITo 7. %8B, FIEHERICET 5H
ANEIEIZ .

—El164—



X ®

1) Burns JC, Glodé MP: Kawasaki syndrome. Lancet
364: 533-544, 2004

2) Saji T, Kemmotsu Y: Infliximab for Kawasaki syn-
drome. ] pediatr 149: 426, 2006

3) Weiss JE, Eberhard BA, Chowdhury D et al: In-
fliximab as a mnovel therapy for refractory
Kawasaki disease. ] Rheumatol 31: 808-810, 2004

4) Burns JC, Mason WH, Hauger SB et al: Infliximab

treatment for refractory Kawasaki syndrome. ] Pe-

diatr 146: 662-667, 2005 )

it f, BRAR, RAIWERG»  SERkEE

EROT-OORBEE HIL4 b4 BHO

PR SEEINGRO IVIG A3 5 L3

r— FEROREHE—ZF0Ret L EH%. Prog

Med 28 : 285-286, 2008

Mori M, Imagawa T, Hara R et al: Efficacy and

limitation of infliximab treatment for children with

Kawasaki disease intractable to intravenous immu-

noglobulin therapy: report of an open-label case se-

ries. J Rheumatol 39: 864-867, 2012

EHEM, &FFE, Z@EE—BEHs: S

T VEEARAIGNEE SN T A MR EBEEOR

k. ICU & CCU 30 : S95-S97, 2006

EHEN, WAEF, HET3HEL: YRkTolm

B WEAT L2 REER O e, H/NR&E

111 : 199, 2007

i %, BEAR, LA XiED )RS

EWEROHFA T4 . HARBERBZARFE 20 54

56, 2004

10) BREB, LEEE, hidtr—(3 5 55 21 [mJIER

SERERE. NERBHE 751 507-523, 2012

5)

6)

7

8)

9

165

11) Mori M, Imagawa T, Katakura S et al: Efficacy of
plasma exchange therapy for Kawasaki disease in-
tractable to intravenous gamma-globulin. Mod
Rheumatol 14: 4347, 2004

Miura M, Ohki H, Yoshiba S et al: Adverse effects
of methylprednisolone pulse therapy in refractory
Kawasaki disease. Arch Dis Child 90: 1096—1097,
2005

Suzuki H, Terai M, Hamada H et al: Cyclosporin
A treatment for Kawasaki disease refractory to in-
itial and additional intravenous immunoglobulin.
Pediair Infect Dis J 30: 871-876, 2011

Hirono K, Kenmotsu Y, Wittkowski H et al: In-
fliximab reduces the cytokine-mediated inflamma-
tion but does not suppress cellular infiltration of
vessel wall in refractory Kawasaki disease. Pediatr
Res 65: 696701, 2009

FREFEAED - JIGHR 4 34 MHE &) I Rsfse s i
BHXITBYT B IVIG AIS (FHl) i3 2 28
ISR EHZEDSH  Infliximab (L 34— F) 3%
#. ProgMed 30 : 1874-1878, 2010

B B WA S KEBERE: JIEHE )INER
EHRANICHFE TS EZRAEE NEREER
REBFEORE. HMRFZE 69 :1017-1020,
2006

Gong GW, McCrindle BW, Ching JC et al: Arthri-
tis presenting during the acute phase of Kawasaki
disease. ] Pediatr 148: 800-805, 2006

Rl ¥, XEE—B, &% HiE»r: fEru7s
U UBREARRONGRE CHEERICEEEREZEL
7381, ABEEZHE 50 1 2083-2089, 2009

12)

13)

14)

15)

16)

17)

18)

—E165—



	83ex1(160)
	83ex1(161)
	83ex1(162)
	83ex1(163)
	83ex1(164)
	83ex1(165)



