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Characteristics of Kawasaki Disease Patients who are
Unresponsive to High-dose Intravenous Immunoglobulin Therapy

Dong-Hyuk Kook, M.D., Yong—-Min Ko, M.D., Keun-Young Lee, M.D.
Dong-Un Kim, M.D., Kyung-Yil Lee, M.D. and Joon-Sung Lee, M.D.

Department of Pediatrics, College of Medicine, The Catholic University of Korea, Seoul, Korea

Purpose : We wanted to determine the characteristics of patients with Kawasaki disease
(KD) who were unresponsive to intravenous immunoglobulin (IVIG).

Methods : The patients with KD were divided into two groups: the IVIG responsive group
(25 cases) and the IVIG unresponsive group (14 cases). We analyzed various parameters
before and after the administration of IVIG, including the complete blood cell count with
the differential count (%), the erythrocyte segmentation rate (ESR), the C-reactive protein
(CRP) level and the protein and lipid profiles.

Results : The IVIG unresponsive group had a prolonged duration of fever and a higher
incidence of CAL compared to the IVIG responsive group (P<0.001, respectively). Before
IVIG infusion, the neutrophil differential, the ESR and the CRP values were higher (P<
0.001), and the total protein and albumin values were lower in the IVIG unresponsive group
(P=0.01) compared to the IVIG responsive group. After IVIG infusion, there were no signi-
ficant changes in the WBC count and CRP levels in the IVIG unresponsive group. The
reduction of the HDL-cholesterol levels by IVIG was more significant in the unresponsive
group (P=0.02).

Conclusion : A more severe and prolonged inflammatory response occurred in the IVIG
unresponsive group at an early stage, and this finding can be detected by such inflamma-
tory parameters as the neutrophil count and the CRP and HDL-cholesterol levels after IVIG
infusion. (Korean J Pediatr Infect Dis 2008;15:180-187)

Key Words : Intravenous immunoglobulin, Kawasaki disease, Coronary artery lesion, HDL-
cholesterol, Nonresponder

Tt Wl et 18] AWE W F2EHU(n-
M =2 travenous immunoglobulin, IVIG) Fo¥< 4=
HH]—_‘:_'_ EHOSIJ,]. 61»7;1] _LJ-/J— EU_]'J BLA@%% 3 2

7}l B (Kawasaki disease)> 2 54 Wwre] 5ol ”. sbopalz o] w4 Bul o) 98 Qxz
Zotel A SR of#] fdQle] XA e FA4 A Av|zre] WAy = d=A Ax 7 A IVIG
A ottt Y sl Jbg Az @WSF 2o 9restn] Q= Ao Fadk olxtE <lAw o] g
Ql IE™ W (coronary artery lesions)< A3 o} sl Ay ol 10-20%= 139 IVIG %7] X
Age WA 23 goe] 20%0lA LT Y 2 gow wado] xLu AL Y & thA] W] wralet

1o A2 o] 4 S gsn AR Y Aobd adT} Al =, o2 A5 IVIGE AFASAY 2HREol=

Tel : 042)220-9814, Fax : 042)221-2925 A 2L e dadddagqe 2ost Axgm g Y.

E-mail : leekyungyil@catholic.ac.kr

- 180 -



59 9 59

ZIVIG B84 Bol2 99 Ao o)=3 5 e AR
oﬂ g A7So] B gonV oe Fols

o IVIG 5o Fofl 954 Axe] sde] BAEA &
=0 meba g B9 gHEe) TS B3
ABNAE IVIG 7] A 2ol 93317 = Fhopse] &
e i neE gHEhs Ao Fasith ofd E AF
A2 27] IVIG A& 88 Shofe] SAS Lol 7]

%%H VIG 2 g/kg®] %ol W3} Fo thd o 714}
Mg e mgh)

Cht 2

20041 39HE 20089 2¥ 77}7<] 1= iela oA
B ARy Ao eR §U% Sof F Theial
7 A 7)Es mE ﬂ&és}a Z 59 o]4te] WA}

iz o
g
-

Toll A IVIG W82 IVIG Z7] A
for 2 days), 24413k oJd] 37.5C W]
2] 5& }Ei IVIG &5 24413 o)A
&5 7
[e)

f&ﬁ%: %“c}xﬂxﬂ,
IgGImaltose:122 1 g/kgs A% 20' 7t —Er°5| whokan
IVIG ¥+t A IVIG 1 g/kg ¥ & 27 3l
FRER oY v FH] IVIGE 54 ﬂé;ku} IVIG
EST2 IVIG 1 g/kgE 9% 2% 1 5o & @14
A SAY ABES B F7F IVIG (1-2 g/kg) A=
7h dastdon, olyd AmE BT Lol %CEP*
" g BE Folsd] & IVIG Fo 2

IVIG 7ol Aol AratlaL, 7+ HA AHA= IVIGZ 7
o T2 F 12 A ol At AFHE PP

1

o]

ol

2R Bxdd 24 0 ded ge YRR AAE
AASGT -1 WUCRP), T, G, WA

g3 Ad@EEd=E

ZEA(IgG, IgA ¥ IgM),
HDL-Z# 8= LDL-Zd2HE 2 SA4A
7195 ¥ (protein electrophoresis)ol <& %

(al-, a2-, B-, 2@ y—fractions) }ES 43},
oA A E e WEE Brlstdoh xS HA

P T 7] W 1-25F ol AAE A B4

we M

rﬂ
N =

m

RS A g W F R Beie 54

44 Pl A W7ol 3 mm

A¥} e Ht

IVIG ®H3 IVIG &8 79
mdependent t-test® FHASFATE I ZF oA
IVIG 7o H3} Fof F2] H]3LE paired t-test® 774
SFATHSPSS 100 for Windows). 9444 54 5 ¥
F 5 (categorical data)E-< chi-square testE ©]&
Ak SAA FolFES P g 0.05 Mo ® skt

v%ij{%-?_x}i 1}

M o

Hl =

1. H& sotSel Y4 5N

7L StolE o] Hat
18704 (270 E-5A4) o1 1L
ol ATHBMNE-64) (P= 001) Yy HlE IVIG W
ol A 2:1, IVIG &&wolA 6:15 BT IVIG A= A
Byt g A2 oA Aoyt o™ (4.4+1.4Y

vs. 4011.0%), & FIELL IVIG B&wolA FJat

Al AATHE.2+1.49 vs. 9.213.2¢, P<0.001).
w olsle] AWA P B, AT Y, A% ¥
A, o, A G R el 37 v

Al Zpolg WA ekgith B
(BCG) AE F919 w42 717} IVIG 8§19 16%,
IVIG E&19 21.4%°1A #&E=c s ¥yl
& IVIG W& 25 F 199 Stol(4%)dllA B2= A
°H1 IVIG B3 148 % 9939 oh64.3%)14

ZE Ay, 1Yy FUFsE 2 Sl it
(Table 1.

Bacillus Calmette-Guerin

IVIG 79 A3 9 WdE = [VIG RH8kellA

1.9 01414,000+£5,400/uL. vs. 9,800+
3,400/uL, P<0.001), IVIG &A= ¥art glsich
(17,300£6,900/uL. vs. 17,500 +5800/uL., P=0.93). IVIG
Fol Ao Wy 71 IVIG Bl o o
EAHo R F93 Aol AATHP=0.1). IVIG o]
Fo] TFHO &S doA FF AAE B
o IVIG ¥H-3Toll A 9] 727t o welP=0.03). IVIG
Fo] Aol 3FF v &o] IVIG B8l #23H o



Zopd A 15 A Al 2 & 20084

Table 1. Clinical Characteristics in the Intravenous Immunoglobulin (IVIG) Responsive and Non-responsive
Groups with Kawasaki Disease

Responsive (n=25) Non-responsive (n=14) P
Age (months) 22118 38+21 0.01
Gender ratio 2:1 6:1 NA
Number of days with fever before IVIG 44+14 40*+1.0 0.37
Total duration of fever (days) 52*14 92+32 <0.001
Clinical manifestation”
Conjunctival injection (n,%) 24 (96) 13 ( 93) NS
Oral lesions (n,%) 24 (96) 14 (100) NS
Skin rash (n,%) 20 (80) 13 ( 93) NS
Cervical lymphadenopathy (n,%) 18 (72) 10 ( 71) NS
Induration of extremities (n,%) 16 (64) 11 (. 79) NS
Injection at BCG site (n,%) 4 (16) 3(21) NS
CAL (n,%)" 1(4 9 (64) <0.001

Abbreviations : NA, not applicable; NS, statistically nonspecific; CAL, coronary artery lesions
“determined by X* test

Table 2. Hematologic Findings Before and After Intravenous Immunoglobulin (IVIG 2 g/kg) Treatment in Both
Groups

Responsive group (n=25) Non-responsive group (n=14)
Before After Fluctuation Before After Fluctuation
Hb (g/dL) 115+0.9 10.7+1.3" -0.8£1.0 11.5+1.0 10.0+1.3" -16*1.1°7
WBC (x10%uL) 14.0£54 10.0£3.4° -42%+42 17.3£69 175+58" +02+7.0"
Neutrophil (%) 60+18 30+17° -30+13 80+12' 64+11" " -16+97
Platelet (< 10%/uL) 365+117 426+129" +61+59 341+80 417+110° +761+86
ESR (mm/hr) 38+17 51+19" +12+18 69+24' 9%+16" T +25+19

Fluctuation : the changes between before and after IVIG treatment

Abbreviations : Hb, hemoglobin; ESR, erythrocyte Segmentation rate
*P<0.05, comparison between before and after IVIG in each group

T p<. 05, compared to after IVIG in the responswe group

t p<. 05, comparison between the fluctuations in both groups

! P<0.05, compared to before IVIG in the responsive group

EJTHP<0.001). M4 T St A IVIG 74
BE frolgt AAE Heow A & IVIG E& =
oA FrelstAl HATHP=0.03). A F= FaolA %
el S7bstA AL, FaelA S7hEe] Apol= ot
Ak A7 AAEE(ESR)E IVIG 7o 5 IVIG ot
S(384+17.3 mm/hr vs. 50.7+188 mm/hr) @ IVIG T
&
s
bls

ol Utk A LRV oM BE FoF i

Ak IVIG T A(P=0.02)3 F(P=0.002)2] &
grul ghe IVIG Bl ¥ o8k vk
L T ot ghol] Ao RS zpolrt glsl
A FOUE Gl BT Fodt T4E 1Y
o 7ke] IVIG F4 Xd(P:O 01)¥ $(P<0.001)9]
< IVIG E8wolA 25 93t =okeh 7
Zrol Fok Frkge atol 7k gllth CRP #2 IVIG

= @ - o

B-8(69.2+24.0 mm/hr vs. 96.4+164 mm/hr) 25
oA BF fFotA FrkekT IVIG &9 ESR

e IVIG Fof A(P<0.00D) ¥ $(P<0.001) 27 IVIG S (79+59 mg/dL¥} 2.1+2.2 mg/dL, P<0.001)°l
WS R fo 5 =tH(Table 2). AE Fost AE RYoy IVIG 537(160+84
3 M chsol wa mg/dL¥} 144466 mg/dL, P=0.11)°1X & F23 ‘_}
ol7} Q1ltk. CRP #2 IVIG Fol A (P=0.001)3 3
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Table 3. Serum Protein Levels in Both Groups

RSP ol 4] A el

Responsive group (n=25)

Non-responsive group (n=14)

Before After Fluctuation Before After Fluctuation
Total Protein 6.4%0.6 77107 +12+0.7 59%0.7 6.9+-04" T +1.0%0.7
Albumin 39*04 32+04 -0.7£0.4 35+06’ 2.8+03" T -0.7£0.8
IgG 8381326 2,658+385" +1,821+245 784+203 2,558+ 486" +1,767 =446
IgM 99143 135+81" +36£50 9347 126+49" +39+19
IgA 65145 78+41" +13£20 6839 99+60" +44+39%
CRP 79%59 22423 5742 16.0+84’ 14.4+66" 27142

Abbreviation : CRP, C-reactive protein

*P<0.05, comparison between before and after IVIG in each group

T p<0. 05, compared to after IVIG in the responswe group
t p<. 05, comparison between the fluctuation in both groups
! P<0.05, compared to before IVIG in the responsive group

Table 4. The Changes of Protein Electrophoresis in Both Groups

Responsive group (n=25)

Non-responsive group (n=14)

Before After Fluctuation Before After Fluctuation
a1l (mg/dL) 300+110 230+80° -70£20 410+70° 360+70" -50+11
a2 (mg/dL)  1,070*=210 870+170" -200%100 1,110£280 940+110 -90+11
B (mg/dL) 860+110 760+100" -90+£61 780+100 750+90 -30+14"
7 (mg/dL) 8407+ 360 2,510+500" +1,670£320 820170 2,430+200" +1,700£210
"P<0.05 comparison between before and after IVIG in each group
TP<0.05 compared to after IVIG in the responswe group
tP<0.05 comparison between the fluctuation in both groups
$P<0.05 compared to before IVIG in the responsive group
Table 5. Serum Lipid Levels in Both Groups

Responsive group Non-responsive group
Before After Fluctuation Before After Fluctuation
Total chol (mg/dL) 129+23 142+33 +13+25 11512 13126 +13+23
HDL-chol (mg/dL)  315+94 252+75" -6.3%6.7 32,7125 173470 -138+78"
LDL-chol (mg/dL) 77120 93+26" +16+26.0 61+21 78+16 +20.8+£30.2
TG (mg/dL) 106+36 158+88" +53+91 12168 154+60 +19+25

Abbreviations : Total chol, total cholesterol; HDL-chol, high density lipoprotein cholesterol; LDL-chol, low den-

sity lipoprotein cholesterol; TG, triglyceride

*P<0.05, comparison between before and after IVIG in each group

TP<0.05, compared to after IVIG in the responsive group

tP<0.05, comparison between the fluctuations in both groups

qo2 fo)51% THP=007) (Table
3). 3 A7 9% gwm al-, a2- % B&¥
(fraction) IVIG Fof ¥ BAFA Zhas sl
IVIG %ol 2%9] y-#ae IgGg‘r PR EA R el
Al g S7HE RATH(Table 4).

Bou AR R

IVIG 59 A3 $9 =
oA F7VekeE
Aoz Fo3A = UTHP=0.556). Tz 28 = (total

4. €8 XEXQ w3}

A A W (triglyceride) -

A Bio IVIG B3 A8

cholesterol) & &dlA] F7tele A4S HIoy &

At 0w frolsae
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