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Clinical characteristics and progress of Kawasaki disease patients
who had early treatment with intravenous immune globulin

So-Yoon Park, M.D. and Young Hwan Lee, M.D.

Department of Pediatrics, College of Medicine, Yeungnam University, Daegu, Korea

Purpose : To determine the optimal time of high dose intravenous immune globulin (IVIG) treatment,
we analysed the clinical characteristics and progress of a group of Kawasaki disease patients who had

Method : A retrospective study was conducted of 188 patients with Kawasaki disease who were
admitted to Yeungnam University Medical Center from January 2000 to December 2005. All patients
were treated with a high dose IVIG and high dose aspirin for the initial acute phase treatment. The
early treatment group consisted of 94 patients who received treatment before 5 days of fever, and the
conventional group consisted of 94 patients who were treated on or after day 5. The patients’ sex, age,
laboratory findings, total duration of fever, duration of fever after initial IVIG, need for additional IVIG

Result : There were no significant differences between the two groups in sex ratio and age. No
significant differences were noted in the level of WBC count, ESR, CRP, serum albumin, LDH, total
duration of fever and coronary abnormality. But the value of ALT(151.8+17.3 vs. 81.9%13.4, P=0.002),
duration of fever after initial IVIG (3.8%20.5 days vs. 2.1£0.2 days, P=0.003), and rate of additional
IVIG (15.9% vs. 6.3%, P=0.037) were significantly higher in the early treatment group. There was
no significant difference in initial dose of IVIG, but dosage of aspirin was lower in early treatment

Conclusion : There is no evidence that early treatment of IVIG has greater efficacy in preventing
cardiac sequelae than conventional treatment. In addition, early treatment is likely to result in a
greater requirement for additional IVIG treatment. (Korean J Pediatr 2007;50:1005-1010)
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Table 1. Clinical Characteristics and Laboratory Data of Patients
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Early treatment group (n=94) Conventional group (n=94) P-value
Age (Months) 30.3£19 357122 0.071
Sex (Male/Female) 1.3£0.05 1.4%0.05 0.656
Diagnosis
Typical 67 (71.3%) 79 (84.0%) 0.036
Incomplete 27 (28.7%) 15 (16.0%)
Laboratory data
WBC (x10%L) 14504 13.8F0.5 0.338
Hemoglobin (g/dL) 11.1%+0.09 11.0+0.1 0.850
Platelet (X< 10%/L) 411.5*+10.9 421.6+135 0.563
ESR 59.1£3.3 584+3.3 0.882
CRP (mg/dL) 8.0*0.6 9.3£0.7 0.173
AST(IU/L) 103.8+13.2 88.4+25.8 0.595
ALT (IU/L) 151.8+17.3 81.9t134 0.002
LDH (IU/L) 575.1*124.6 625.6+78.8 0.529
Albumin (g/dL) 3.9%0.06 3.8£0.05 0.059
Acute phase treatment
Initial dose of IVIG (g) 2 2
Dose of aspirin (mg/kg/day) 77.9+24 87.5+2.2 0.037
Values are expressed as mean® standard error
Table 2. Comparison of Efficacy of Intravenous Immune Globulin Treatment
Early treatment group (n=94) Conventional group (n=94) P-value
Total duration of fever (day) 71£05 81*0.3 0.093
Duration of fever after IVIG treatment (day) 3.8+05 2.1%0.2 0.003
Additional IVIG treatment 15 (16%) 6 ( 6.4%) 0.037
Total dose of IVIG (mg/kg) 2,370+97 2,100£55 0.015

Coronary artery complication

17 (18.1%)

17 (18.1%)

Values are expressed as mean=standard error
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Fig. 1. Efficacy of IVIG treatment according to dosage of
aspirin in early treatment group.
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Fig. 2. Efficacy of IVIG treatment according to dosage of
aspirin in conventional group.
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Table 3. Rate of Intravenous Immune Globulin Retreatment According to Dosage of Aspirin (%)

Rate of IVIG retreatment (%)

P-value
High dose aspirin Moderate dose aspirin
Early treatment group 13 29 0.168
Conventional group 6 14 0.205

High dose aspirin, 80-100 mg/kg/day; Moderate dose aspirin, 30-50 mg/kg/day

Table 4. Association between Intravenous Immune Globulin Retreatment and Characteristics of Patients

Early treatment group (n=94)

Conventional group (n=94)

IVIG responder (n=79)

IVIG retreatment (n=15)

IVIG responder (n=88) IVIG retreatment (n=6)

Age (Months) 291+18 37166 356+2.4 365+6.6

Sex (Male/Female) 14+0.1" 1.1+0.1" 14+0.1 12402

Laboratory data
WBC (x10%L) 141+06 151+12 138+05 142+2.3
Hemoglobin (g/dL) 11.2+0.1 10.7+0.3 11.1+0.1 10.7+05
Platelet (x10°/L) 4178+119 378.7+27.3 4252+138 369.3168.2
ESR 595+35 56.7+9.0 582+3.4 617153
CRP (mg/dL) 731067 12.3+217 9.3£0.8 103+25
AST (IU/L) 100.4+14.6 122.0+31.1 70.9+19.07 3457429727
ALT (IU/L) 140.1+£17.6 213.6+55.2 794+14.0 119.3+51.2
LDH (IU/L) 563.4+26.3 639.1+67.7 546.5+27.3% 1781.8+1145.3"
Albumin (g/dL) 401017 35+02" 3.8+0.1 35+0.3

Values are expressed as mean= standard error.

"P<0.05 comparison between IVIG responder and IVIG retreatment in early treat-

ment group. TP<0.001 comparison between IVIG responder and IVIG retreatment in early treatment group. *P<0.001 comparison
between IVIG responder and IVIG retreatment in conventional group

Ll

ASIAA e 54 olste] Zofel A £3) WA Ul

&

A8 Tt o] W] EFAIA Bk 549
A st oz Ay, Az AT B 59 o
o IVIGE Z7] Fodahs A &3] 2 4 gon diA o]

=219 o]% 16™ national surveyell W= AA| 7FebA7 ] 30.5%

w4 94 A9 R 19679 Tomisaku Kawasakioll 93] A5 oA 2 54 ool &= IVIGHRE Adsta, 10%1A4
B o]F Lo} Aol 7bg £ TR AdFor 1 FQ & T 3% oYl IVIGE Fojate Aoz dHA ey,
Aol Bzts|m Q. et ABEA e st el B Tse 57 2d 59 ojyjd] IVIGE x7] Fold 4$, & o
Fewe] ol WA e AA A 20-30%°] B dVIF 2 e FHEFE FY 7 Aokl Busgon,
o olE Al AAE i FAe] 99le] H7|E dty @A) ¥ Sugahara 5E IVIG 27] Fol7h wdE o] wagd=
2ol FA47]9 NEHL 1E&HQ2 gm/kg/dose, L3 AW) IVIG & FFo] gloy F 247|7Hs A0S Baste] VIG 27]
a3 Folol 1EH@R0-100 mg/kg/day, HEHEH) ATE o= Folo AHL Axalgith et old we] Muta 5 W 5
o Wanioz wd 109 ov] Fof Al e FHEE A ojulel IVIGE T B s FHFe] B e 2
S 15~ 25%lA 5%7HA £ F dE Aoz dHA g ztol7k §la, Q38l8 IVIG Fo & F7F 2 713k IVIG AAl
American Heart Association Guidelines”] w29, wad 591 g80] #AsA ZF718He 202 ¥i590H Yanagawa 57
ozt The HEF A dFFdol FWe Agole ZheAzE 2 2d 39 ool IVIGE Fold Aol e IS
oF Agd £ glom 20029 LA MR Ao A I FUF LAo] FTrteshE Zo® HIsgith & e
A IVIG 271 ARE Qlste] o] 49 ogtz Aol -5 A IVIG FoAl7]ol Fas wdem s e &
o]He] 59 ool Wzl e ojm|z ATy ofdel  dstda F HE 713 Abole gl IVIG Fol & 571 &
A ZLAY TP = 474 elste] S Al v E*] ¥ A 7R IVIG AASE 223 IVIG F 7o 5ol 27 o
o] ool Futyl A2 FIAA A} WoHT Tl v Al mdTh ol 7] Fojte]l dizxatel Bl
e TdEd ol et FHsA 5 olule B vizte g 4 AV Azmo dig §hEo] "otk s oW 4 dom. 1
7HA B Ae S48 veEhgEls g fAF d3ko] wiAlE 4 Ylo® AA T I ko] A7) ofaud §7F Aolef MAlF



PN'
=
)]
lfo
ro
off
S
_‘L
32
(o
W

_&
5
=2
>
1o
=y
32
X
e
32
I oo o

>
>
oo X
o
ol

oo fu & oo Tl s

*‘7‘1 o 1% 0 mg/kg/day °l’d<
o] ‘3&3}0{ AE 520 M= 50 mg/kg/day el &HS F= AL
o}l o] AY HAg ofxm o] &FF o]Flo] FFetAly
o Foll mx= Gl isixle el theFsht, drt
ofm e JhoAM el A o] e e WA=
n A7 kErha geA ok?. 8% Onouchi 57
o g o2 IFET P T Pl =
F(80-100 mg/kg/day) ot~ AR 5
mg/kg/day)S AHES AS-HT & 3E V)R
a3 B A=
-4 ol Hg AMESE 7
& B2 Yol A8
o2 FosiA= ¥ou &
IVIG AX8&0] ofxyel
S AoR YEyt :Laiﬂi 7
7ol ofxu o] AR Flo] 27] FolToAle] 7t td V)
7 =

2 IVIG AXEE F7 e mA& 93

12

Jai
2 o [0 oM op

% oo MIO

F44 7]

= -8-73H80-100 mg/kg/day)
o}
(e}
o

F7H8-%(30-50 mg/kg/day)= At
S OH HokEd, vE A A

% 27} w9 /10 aen

ofj rE 40
o
o
)
o r‘ E

ool A elnl g7 ith ALTE Zbhablgel dusos
FFEE ehle Q] £FHAE gA, oln) oe A
A ALTSH 7bshl7lHe] 335 92 BgEy g3 e Any

o alA RnEArh Nakamura 572 ALTE Ad) Sw& 2
Aol Fad 3R AAEY oM, Nomura 57 ALT7H
ESTE IVIG A8 F e S 2o SIS #F
sted Zhepab7iH o] Hdk 571011 A21AQl A5 Nk 2 FE&
18 H =2 Harada score” ¢t &7 ALTE & 3loF ff}‘jr
QFsheith 2B 2 AFteA 7] Foute] ALTZE & A
AT W&ol A Folso] ¢ ¥Ure &43 oulely 12 OJ
z7] %oﬁol %3] IVIGel g vk&-o] Aal VIG AR ES
IVIG & Fo#o] 57};}5 Aoletal 58 4 Stk
IVIGS] XHXI = UubA 9l & IVIGS olavd e ¥ o
WO RE 244847k 1 %f‘_ 1 A% = Ze adgIg? VIG
AR goll FEFS mAE AARE IVIG 7] Fo] ofF o]9dx
3kApe] o] g wEH 1 Az A Z7A 9] 44, wE G ¢ g
CRP 5o BuHgltl”. Shim & IVIG A &welA &
dRwl 27p v CRP7} =99 Higgen Kim 5
AST, ALT % ASO7F 97| 9Al o5 Bassicth v Wal-
lace 5% Han 57¢ 347 A7l A F o Abolel] zo]7}
NS Has| = A & A= IVIG 27] Foi9

J_;é

3
ki

Korean ] Pediatr : A1 50 & Al 10 & 2007

ot

Stol50] CRP7I %1 8% &4l
o= IVIG AAE 3holol A LDH,
o] =7 Yelsit

o,
ir <o
=
()]
E)

ﬁ/

o A0
rlo
z

z 2 Ml

P
W~
- o
ox o
o

>
wm
;%
S
g
s
2 o 2

2
-
NN B
[N
N
o2 e
_410
Y
OHEQ—_Q,
;{Erdgrlr
R
>.
52y
g o X
‘loéza
) S~
Ollrﬂ_"?("
N O
J:m8~
Moy
ﬁi?r
Or“"
sy 2 =
o
o
l‘&o}iﬂl
52
o

32
o
(o
L
o,
HU

N odo 12 g

o] #HirH7}t Z2 JJrEHﬁﬂ 4 5= dck =4, J47] 7heiat
Agzel AMEE 23] IVIG €3¢ 543849 e v,
3 olxvgle) f7Fo] A4 Aol A AST/ALTe Wt
akA) gokrheE Zlojth 1EBE IVG Z7] Bl gx
Hlske] IVIG AlA =& o] F7kels 3lo] 7] FowdlA 4
2 AL B ofxuds AV HELS AT
C o &% AST/ALTO a8 5d &
AHEEE & IVIG 171 Tt d gzt Akelo] Q4
A3 B ¢ ) :
o] 7}9}A}ﬂlmoﬂﬁ e 59 ol a8 VIG
z27] Tl Al F 0 JZbolv T FHF] A T
= vERR] ggkon edy 7] FoTedAl IVIG
FFHR A 611 IVIG & 01% 2 IVIG AXZ&o]

O oE N

20 o o

ﬂl%;ﬁj&éoﬁoboﬁrﬁ:

T
2 G

ﬂ
il

iin)
Chu
)
o
fu
°1’N P> _m,

o
-

o

= 8 Y Bolg ogoR §47 ARA 183
IVIG FolAl7]e] uhe Fobgel Ak 27, 94 F4 % AFF
Bste] AAR 23 VIG FolA/1E AFeted w5 Fu

2 2 AFE AldEArch
g gt solgeld AT 64z AL
2 Jeste 47 A52 1&F IVIGS of=9a g Fo v
gho} 188 (11549, o 73%)& dlde g o 5 ol IVIG
T (949) 7 T 5 o] T FA3 dl=
A B A M = DA = e
A, % H“’g N7y, F7F & 712k IVIG A58 2 &
] E Bl - 2AEQ
: ot o wokod, ¥ o 3
Ao Mo FAA R Folg Aol §ISlTh
AbZ27el A WBC, ESR, CRP, LDH, Z1&l1 8%
of AFel7k gl sHARE ALT7F 7] %o
=A Uelgon], IVIGS B438 ol a3 &3
ol A GA vehgth X & AaelM F wd 7)gke
o] ol fFolE Aol7t flden, IVIG A& ¥ F7t

o
offl 1:1
o

].
et
2l

b

M
i
.
b
-
2
2
e

g
s

R A< oI S = U
4
ri )
N

loo el
2orr 2
é
-
Hone o
2 dr ox oX

4n =
—El-NlrE

SY

N

i
o
of
12

- 1009 -



HPa - o] G TFA el A W EREY 7] Rl Y4H
A7 IVIG AAEE B IVIG & Fo3e 27] Tt
Al Su QA =9k

A B 2ol JheAH oA 2E 54 oul & IVIG %
7] Fol Al & I V)bl I FHTe a5 &
© UEhHA eston) 23] A IVIG A5 ¥ F

7] ol

z=
G % 5% 9 IVIG AX=ESE

7F &g 7|13k S7EE Q18] IVI
& Ao® eyt

References

1) Freeman AF, Shulman ST. Kawasaki disease: summary of
the American Heart Association guidelines. Am Fam Phy-
sician. 2006;74:1141-8.

Newburger JW, Takahashi M, Burns JC, Beiser AS, Chung

K], Duffy CE, et al. The treatment of Kawasaki syndrome

with intravenous gamma globulin. N Engl J Med 1986;315:

341-7.

Yanagawa H, Nakimura Y, Yashiro M. The results of 16th

nationwide survey of Kawasaki disease in Japan. ] Pediatr

Practice 2002;65:332-42.

Muta H, Ishii M, Egami K, Furui J, Sugahara Y, Akagi T,

et al. Early intravenous gamma-globulin treatment for

Kawasaki disease the nationwide surveys in Japan. ] Pediatr

2004;144:496-9.

Research Committee on Kawasaki disease. Report of sub-

committee on standardization of diagnostic criteria and re-

porting of coronary artery lesions in Kawasaki disease.

Tokyo, Japan: Ministry of Health and Welfare;1984.

Sundel RP, Burns JC, Baker AS, Newburger JW. Gamma glo-

bulin retreatment in Kawasaki disease. ] Pediatr 1993;123:

657-9.

7) Kawasaki T. Acute febrile mucocutaneous syndrome with
lymphoid involvement with specific desquamation of the
fingers and toes in children. Jpn ] Allergy 1967;16:178-222.

8) Dajani AS, Taubert KA, Gerber MA, Shulman ST, Ferrieri
P, Freed M. Diagnosis and therapy of Kawasaki disease in
children. Circulation 1993;87:1776-80.

9) Ayusawa M, Sonobe T, Uemara S: Revision of diagnostic
guidelines for Kawasaki disease(the 5th revised edition).
Pediatr Int 2005;47:232-4.

10) Tse SM, Silverman ED, McCrindle BW, Yeung RS. Early
treatment with intravenous immunoglobulin in patients with

2

=

3

=

4

=z

5

<

6

N

Kawasaki disease. ] Pediatr 2002;140:450-5.

11) SugaharaY, Ishii M, Muta H, Furui J, Himeno W, Akagi T.
The effectiveness and safety of early intravenous immune
globulin treatment for Kawasaki disease. 7th International
Kawasaki Disease Symposium; December 4-7,2001; Hakone,
Japan; Japan Kawasaki Disease Research Center, 2001.

12) Yanagawa H, Nakamura Y, Sakata K, Yashiro M. Use of
intravenousgamma-globulin for Kawasaki disease: effects on
cardiac sequelae. Pediatr Cardiol 1997;18:19-23.

13) Newburger JW, Fulton DR. Kawasaki disease. Curr Opin
Pediatr 2004;16:508-14.

14) Onouchi Z, Kawasaki T. Overview of pharmacological treat-
ment of Kawasaki disease. Drugs 1990;58:813-22.

15) Nakamura Y, Yashiro M, Uehara R, Watanabe M, Tajimi

M, Oki I, et, al. Use of laboratory data to identify risk

factors of giant coronary aneurysms due to Kawasaki dis-

ease. Pediatr Int 2004;46:33-8.

Nomura Y, Masuda K, Yoshinaga M, Sameshima K, Miyaga

K. Patients diagnosed with Kawasaki disease before the

fifth day of illness have a higher risk of coronary artery

aneurysm. Pediatr Int 2002;44:353-7.

Harada K. Intravenous gamma-globulin treatment in Kawa-

saki disease. Acta Paediatr Jpn 1991;33:805-10.

Burns JC, Capparelli EV, Brown JA, Newburger JW, Glode

MP. Intravenous gamma-globulin treatment and retreatment

in Kawasaki disease. Pediatr Infect Dis J 1998;17:1144-8.

Mori M, Imagawa T, Yasui K, Kanaya A, Yokota S. Pre-

dictors of coronaryartery lesions after intravenous gamma-

globulin treatment in Kawasaki disease. ] Pediatr 2000;137:

177-80.

Shim SY, Heo MY, Kim HS, Sonh SJ. High-dose intrave-

nous immune globulin retreatment in Kawasaki disease. ]

Korean Pediatr Soc 2002;45:1273-7.

Kim EJ, Hong ME, Lee CW, Oh YG, Kim JD, Yoon HS.

The clinical and laboratory features of Kawasaki disease

with nonresponsibility to the acute antiinflammatory treat-

ment. ] Korean Pediatr Soc 2003;46:500-4.

Wallace CA, French JW, Kahn S]J, Sherry DD. Initial in-

travenous gamma globulin treatment failure in Kawasaki

disease. Pediatrics 2000;105:E78.

Han RK, Silverman ED, Newman A, McCrindle BW. Ma-

nagement and outcome of persistent or recurrent fever after

initial intravenous gamma globulin therapy in acute Kawa-
saki disease. Arch Pediatr Adolesc Med 2000;154:694-9.

16

N

17

-

18

N

19

=

20

=

21)

22

=

23)

- 1010 -



