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Comparative Study between High Dose Aspirin and Ibuprofen in the
Treatment of Kawasaki Disease in the Acute Stage

Seung Ju Lee, Gyeong Hee Yoo

Department of Pediatrics, Soonchunhyang University Cheonan Hospital, Soonchunhyang University College of Medicine, Cheonan, Korea

in acute phase of Kawasaki disease.

Objective: Reye’s syndrome can be caused by high dose of aspirin which is for treatment of acute phase of Kawasaki disease. We
evaluated the effectiveness of treatment and coronary complications of replacing high dose of aspirin with ibuprofen for children

Methods: Children with Kawasaki disease (n=235) were admitted in the pediatric department from January 1, 2015 to December
31, 2017. Echocardiography and laboratory tests were performed during admission, and the children were followed-up at 6-8
weeks after the onset. We retrospectively analyzed their characteristics and clinical outcomes.

Results: The children were assigned to receive either high dose of aspirin with intravenous immunoglobulin (IVIG) (aspirin group)
or ibuprofen with IVIG (ibuprofen group). A total of 119 and 116 children were included in the aspirin and ibuprofen groups. Total
fever duration was 6.5+ 1.6 days in the aspirin group, and 6.5+ 1.7 days in the ibuprofen group (P =0.674). The number of resistance
to initial treatments was 11 in the aspirin group and 11 in the ibuprofen group (P=0.571). There were 13 initial coronary complica-
tions in the aspirin group, and 10 in the ibuprofen group (P=0.552) and children who showed coronary artery abnormalities im-
provement at 6- to 8-week follow-up was seven and five in the aspirin and ibuprofen groups, respectively (P=0.769).

Conclusion: We may consider using ibuprofen in acute phase of Kawasaki disease to prevent the severe complications of aspirin
use, such as Reye's syndrome in the case concerning influenza or varicella.

Keywords: Mucocutaneous lymph node syndrome; Aspirin; Ibuprofen

A9 IBE A7 520 3719 Bl WS WAL g
oo 7 FAFEWAS 0] 0 7|11 WFE

1967 Kawasaki [1]7} &0 2 Ho]A 50 01].4 3lo} = HhEst
O] % AlAIA . = o] BT Wl Ie= F7Fsh= F Ao TH2].

o] W] AT YR Bl A AL B Y

N

Zu) =2 o] 0130 504 uyto|m AHRS 19%-3%0] 4] Lojdri3). T
FeHE o R QI3 A TS olsl] Slell thak et 5]
A3 Qlom] FRle Hulg HeFrEel 9 agef ofAud
o] vgkario] dubAel 13} A& 2 WolE oA aL )lrH4,5]. H
& HASEEU2 I 347] e S YA E
& ARG 18 T8F D A48T ofivjdl B 1t
A EIE ikl A QIeh3,6,7)

Correspondence to: Gyeong Hee Yoo

Department of Pediatrics, Soonchunhyang University Cheonan Hospital, Soonchunhyang University College of Medicine,

31 Suncheonhyang 6-gil, Dongnam-gu, Cheonan 31151, Korea
Tel: +82-41-570-2160, Fax: +82-41-572-4996, E-mail: yoogh@schmc.ac kr
Received: Oct. 12,2018 / Accepted after revision: Oct. 18,2018

This is an Open Access article distributed under the terms of the
Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/4.0/).

175



Lee S etal. * Using Ibuprofen in Acute Phase of Kawasaki Disease to Prevent the Severe Complications of High Dose Aspirin

o2
HE
%
o
d
o
-3
pac)
9
o
[
=)
i
tlo A
=
o ox
o2
T
Ty Mo
5
¥ 2
H >
o,
y o 2

AHEEE 4 98-S oAl B shgiekn
T AR A7 7P o] F4% 2L 9§
2t FESAA ol 5T e Ao FHsAo] s} Hfolut
S 45 Oy BolelAA Zlebib7 9] 3471 ARl ofsua
S AT 4 e OB Azttt

o
-z
Ik
i
lo
° o
>
H oo oot

I flo 1
Ij\l

2 4
0,

1. o

20159 19 195 20174 129 319714] =4k & A
9 zobgaalol A Tlehat7 0.2 gkl el Azt
glo} 3411 FoH A28 mie} BN At BeI
2357 /o = $3FA o = 2 ARSI

Aol theh 0.2 Lol 34710 Jug volzes
2(2 g/kg/day, I.V-globulin; Green Cross Corp., Yongin, Korea; Liv-
Gamma SN Inj; SK Plasma, Seongnam, Korea) ¥ 1-8-5F o}-A 1]
(50 mg/kg/day, 43] 55, Rhonal tab; Alvogen Korea, Seoul, Ko-
rea) & FOI5IGE AT ) -G A S ZE(2 g/kg/
day) W o] 53 2#(30-40 mg/kg/day, 43] E=, ibuprofen; Samil
Pharm. Co. Ltd., Seoul, Korea)2 £0J5}8 (0] 5223 1) O
Z o] et Al ut 9 FA AR A S vl sk Gtk

Zf R 85 ofAu]Rl it ol Rz mal e B A (M=
Al )7t of ™ Fo| Holzl 3 3YU7IK] FoF § Fetsl:
& ofAuR 0 = uHto] BlsIGlon, o I 22 Q&R
3 Al7lell Azt BE S Hde = FoFskitt

A& 5 g A 2E ¢ - 36AKF o] o= 38°C
Fe] Fo) Al&E B A& Hufj = ghksto] g Ho IS =EY
& AFol2 glkg/day)staL ool = Ho] A|<&EH HW-g meth-
ylprednisolone (30 mg/kg/day)2 347t Foistict oA 5
ol2fgt 2| 7 Fof| = W Ho] X< o=+ go]3lal g inf-
liximab (5 mg/kg/day)= Fo{3}% k.

ERF A& 5 SHEo] B 5 15 o At - thA] Fol YL
7FeAb7 o] A7 |5 WSSt ghol&-2 A= sl

176

-

BAZIAFE AT GA), UG A F 2R Fof 9 24A7)
F AT ATS 1] THLT WAT, ST % DL, A4,

erythrocyte sedimentation rate (ESR), C-reactive protein (CRP),

==

aspartate aminotransferase (AST), alanine aminotransferase
(ALT), @4 UEF, T TH, 350, 5 e 912 212 A3, B
3}4IL}. N-terminal prohormone of brain natriuretic peptide (N'T-
pro BNP)= %Ik A 13]5F AJe)5}3ich

A2 Zlek A9 o] 5 ofefjol| A 6-87 AlYsIAH 2

s W] §-5-5 Tdstr] $lal 2011
Dallaire?} Dahdah [12]7} AJA|8F Z score F-A]S 0]9-5}%.00,
cut-off valueE 2.52 A 2J5}9ich

5. &7 &4
Q14 Af9] 749 o2l ol 2el FoA Tfto] inde-
pendent t-test TE+= Wilcoxon's rank-sum testS 0]-8-5}0] & -2
)i el B, BEHAE FoH%h WY Ao A3 7]
SEAFMHIE, W) AJASAL, chi-square test = Fisher's
exact testE o|-&35}o] = o 7+ v AASFITE IBM SPSS ver.
25.0 (IBM Corp., Armonk, NY, USA)Z 0|-8-5}0] EA51%] 0 P-
value <0.050] 7.9 4314 §16]40] 9= 0.2 Holtsick

6. YAAIBIAALRIZIE] Ae]

2 AT 79I FA10] 3 kel Qstele B4 50

g

IR 7|23 38FA 0 & ELAI5} o] A|886}%] 1 informed consent
= HAARoll aigsto] WEA] Foket. 2] Al - dgFeeta et
B QA RAARNRE] A J(IRB 5-21H1 %, SCHCA 2018-03-
019/ E3H1sck

M
H

1, A % o

=

OfAuE 2 % 119

ol

% 1o} 707, oot a9rgolgln o) w2

Soonchunhyang Medical Science 24(2):175-180



7FeA1 &

Table 1. Characteristics and clinical manifestations of the study group

F437) X7 A LT ofiul2le] = ofjuk

Characteristic Aspiringroup  Ibuprofengroup  P-value
No. of patients 19 116
Sex
Male 70(58.8) 49(422) 0.011*
Female 49(41.2) 67 (57.8)
Age (mo) 345+275 333+218 07219
Hospitalization period (day) 6.1+2.1 6.3+22 0.167¢
Total fervescence period (day) 65+16 65+17 06749
Recurrence 3 1

Values are presented as number (%) or mean + standard deviation, unless otherwise
stated.
*P<0.05. “By chi-square test and Wilcoxson’s rank-sum test.

Table 2. Comparison of retreatment rate

Variable Aspirin group (%)  Ibuprofen group (%)  P-value
1st IVIG 106 (89.1) 114(98.2) 0571
2nd IVIG 11(9.2) 11(95)
Methylprednisolone® pulse 2(1.7) 3(28)

Infliximab 0 2(1.7)

IVIG, intravenous immunoglobulin.

By Fisher's exact test.

Hl 8 1167 5 Hof 49, ofof 677 0.2 o] 2H| Lof| A
oI 27} o] WOkTHP=0.011). 7} 7] Bt 8- opAT]F tof|A

oF 34,57}, o] P 2 o] 333U 2} 2 7k ] A Zfol
7} $14cH(P = 0.721) (Table 1).

0.674) (Table 1).

3. XHX|=2E H|m

o] 2|4 o] A8
w]g] FLojA] 111, o] R 23 oA 1o g &= 7 7ho] Zjol=
ANACHP =0.571) (Table 2).

4, SHZAAA
1) &S

2 Aol 27] FoAMY s WE T Al okl 2o
A Bt 151+ 5.5 X 10°/uL, o - 23 oA 15.7 £ 5.2 X 107/uL
£ HTHP =0.248). JH-g HAZ2ET Fo] 24A]7F & A[3YgH
NS Hat W A= ofAu]7 ol A= Bt 8.7+£3.8
X 10°/pL, O 2 Lol 4] 9.8 £4.2 X 10%/uLE 7 o I ki
31501} 2Fo] & HYTHP = 0.018) (Table 3).
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Table 3. Comparison of laboratory findings before and after treatment of each
group in acute phase

Variable Aspirin group |buprofen group P-value

Before treatment
WBC (x 10%/mm?) 151455 157452 0.248"
Neutrophil (%) 648+14.4 66.6+14.3 0.3237
Hb (g/dL) 115+09 112409 0.005%
Platelet (x 10%/mm?) 366.4+99.0 3795+101.7 0.381°
CRP (mg/dL) 6.1+4.3 73452 0.0479
ESR (mm/hr) 59.6+248 62.4+236 0.366
Total protein (g/dL) 65+06 6.3+0.7 0.005¢
Albumin (g/dL) 40+04 39+04 0.065"
GOT (IU/L) 70.7+115.2 84.3+118.9 04829
GPT (IU/L) 786+1237 85.4+120.0 0.259”
Total bilirubin (mg/dL) 05+08 06+08 0.275"
Na (mEg/L) 1376+22 136.7£26 0.001?
NT-pro BNP (pg/mL) 9521414301  1,2352+1,999.8 04749
Aseptic pyuria 49(41.2) 54 (46.6) 0.406

After treatment
WBC (x 10%/mm?) 87+38 98+42 0.018?
Neutrophil (%) 35.3+183 412+20.1 0.021?
Hb (g/dL) 108+1.0 11.1+£42 06757
Platelet (x 10%/mm?) 4105+116.1 407.8+1156 09179
CRP (mg/dL) 38+36 48+56 0499
ESR (mm/hr) 64.2+275 625+255 0613
Total protein (g/dL) 74+11 73+10 02729
Albumin (g/dL) 34+05 33+04 0.120?
GOT (IU/L) 36.5+312 36.3+273 0.654°
GPT (IU/L) 41.8+50.1 51.1+66.9 0.780°
Total bilirubin (mg/dL) 0.3+0.3 0.3+0.3 0.5427
Na (mEg/L) 1385+25 137.7+24 0.068°

Values are presented as mean + standard deviation or number (%). Bold type is con-
sidered statistically significant.

WBC, white blood cell; Hb, hemoglobin; CRP, C-reactive protein; ESR, erythrocyte
sedimentation rate; GOT, glutamic oxaloacetic transaminase; GPT, glutamic pyruvic
transaminase; NT-pro BNP. N-terminal pro-B-type natriuretic peptide.

?By independent t-test and Wilcoxson's rank-sum test.

) SETHESE
27] BN 357 HEE e okamlE 2ol Bt
64.8% +14.4%, o) 2H o)A 66.6% +14.3% = HJTHP =

0.323). g IR Fo] 24A)7H 5 AT BAHAPS of
2] FLo| A= Bt 35.3% 1 18.3%, O HL3E 23] FLof| 4] 41.2% +
20.1%% T - 712] 2}o]E HYTHP = 0.021) (Table 3).
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AP obAuE ol A= Bt 10.8 £ 1.0 g/dL, o] FZ 2 HojA]
11.2+4.2 g/dLTS_’,; HATHP =0.675) (Table 3).

Z7] QAHAVY At $22]5= ofATR ol A Hat 366.4 %
99.0 X 10°/uL, o F-Z 2 o] A 379.5+ 101.7 X 10°/uLS Hc}
(P=0.381). -8 HAFEET Fof 24A7F T At FAHAL
AbotAmlE] Foj Al Hat 410.5+116.1 X 10°7/uL, o[ R 2
of|A] 407.8 +115.6 X 10°/uL& F o 5 Z7181ch(P=0.917)
(Table 3).

5) Erythrocyte sedimentation rate

27| DAHAMS ESR A= ofAu] |l ol A ot 592+ 24.8
mm/hr, 0]5Z 2 oA 62.4+23.6 mm/hrS HHTHP=
0.366). -8 HA 22T F0f 2447 5 A|345H AR} of
AT o) A= it 64.2 + 27.5 mm/hr, O] 5 23] of| A 62.5
+25.5 mm/hrE H$THP = 0.613) (Table 3).

6) C—reactive protein

Z7] SHHAMS CRP 2= ofAu]dl oA Bt 6.1+4.3
mg/dL, 0|53 23] $Lo]A] 7.3+ 5.2 mg/dLE RYTHP =0.047).
Mg el ZEnel =of 24417} 5 et BOlEAME o Aul2)
ol A= Bt 3.8 + 3.6 mg/dL, O] H-3= 23] Lo A] 4.8 + 5.6 mg/dL
= HYTHP =0.499) (Table 3).

A EdASEEINESY

27| AP AST 2] 5= ofAug] Fof| A Bt 70.7 £115.2
TU/L, o]5-Z 23 Lo A] 84.3+118.9 IU/LE ETHP =0.482).
g HAZZET T 24A17F 5 AJYst @Y HAMT ofA TR
o A= FHt 36.5+31.2 TU/L, o)L 23 FHoj|A] 36.3+27.3
[U/LE 2YTHP =0.654). 27| SMNAAAL ALT 422] = ofAu|g
Lol A ot 78.6 +£123.7 TU/L, o|F-Z 23 FLoj|A] 85.4+120.0
IU/LE 2P =0.259). JU-§ HAZZET Fof 2447 5 A]
Syt FNHAPY oF AT ol A= Bt 41.8 £ 501 TU/L, o] 32
237 7ol A] 51.1 £ 66.9 TU/LS EITHP = 0.780) (Table 3).

8) Serum sodium

27] QoAb 84 UEE A okxuldl oA B
137.6 + 2.2 mEq/L, 0| - Z 23 Lo|| 4] 136.7 4 2.6 mEq/LE F it
7+e] Aol HYATHP = 0.001). g HAF=EY Fo 247t
5 AJgh O EA A o} Au]El o i B 138.5+ 2.5 mBq/L,
o)X 2| Fo]|A 1377+ 2.4 mEq/LE HYTHP=0.068) (Table 3).
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9) Total protein, albumin

27| WA} total protein 2= OFAT] Y Lol A Hot 6.5+
0.6 g/dL, O] =L 23 Foj|A] 6.3+ 0.7 g/dLE = 7 7+0] Zpo| 2 1.
k(P =0005). Al W2 ER o 2447} 5 AR He

73+ 1.0 g/dLE BHTHP =0.272). 7] GAHAM albumin 3|
= otAT|Y oA Hat 4.0+ 04 g/dL, O 23 oA 3.9+
0.4 g/dLE HIITHP=0.065). Hg WA F 82 Fof 2447 F

23 ol 3.3+ 0.4 g/dLE EFTHP = 0.120) (Table 3).

10) Total bilirubin

Z7] AHAMY total bilirubin 42 opAT| 7 oA Bt
0.5+ 0.8 mg/dL, o|F-Z 23 oA 0.6+ 0.8 mg/dLE T}
(P=0.279), kg WO F R Fo] 204171 F A BB
& ok mf|l Tl A= et 0.3+ 0.3 mg/dL, o FZ = oA
0.3+ 0.3 mg/dLE RSTHP = 0.542) (Table 3).

11) N—terminal prohormone of brain natriuretic peptide

7] BOEAMY NT-pro BNP 2= of2u]2l 2oll4] Bt
952.1+ 1,430.1 pg/mL, O] F-Z 23 o) 4] 1,235.2 +1,999.8 pg/mL
E HYHP = 0.474) (Table 3).
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1390]9) 1L o]z 27 o] A9 10o]QTHP =0.552). E3
9 SropE-2 opAm]El 22 A$- 7ol
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Table 4. Descriptive statistics for echocardiography findings of the study group

Aspirin  Ibuprofen

Variable P-value
group group

Coronary artery abnormalities at acute phase 13 10 0.552

Improvement 7 5 0.769”

No change 4 4 1.000°!

Aggravation 2 1 1.000°!

By chi-square test and Fisher's exact test.
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