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ABSTRACT

Background: Kawasaki disease (KD) is an acute febrile, systemic vasculitis as a leading cause of acquired heart disease in
children, Intravenous immunoglobulin G (IVIG) and aspirin are the standard initial therapy in the treatment of acute KD, The purpose
of this study was to investigate drug utilization in children with KD, and to compare “IVIG + high—dose aspirin” and “IVIG +
moderate—dose aspirin” in preventing cardiac complications, Methods: We analyzed pediatric patient sample data compiled by the
Health Insurance Review & Assessment Service from 2010 to 2015, We identified patients with KD using the KCD—6 code of M30.3.
We excluded patients in chronic phase or 210 years, We also excluded patients who were diagnosed KD in November or
December, Drug utilization pattern were assessed in acute KD patients and 30—day and 60—day cardiac complications were
investigated between “IVIG + high—dose aspirin” group and “IVIG + moderate—dose aspirin” group. Results: In acute phase, IVIG
was administered to 95.8% patients, and 57.1% patients were prescribed moderate—dose aspirin and 25% patients were with high—
dose aspirin, Steroid use was rapidly increased from 4.0% in 2010 to 11.3% in 2015, Both 30—day and 60—day cardiac complications
occurred less in “IVIG + high—dose aspirin” group compared to “IVIG + moderate—dose aspirin” group, but not statistically
significant (0,9% vs 1.8%, p=0.252 for 30—day complication rate; 1.5% vs 2.7%, p=0,073 for 60—day complication rate), Conclusion:
We were not able to demonstrate which aspirin therapy is superior for preventing cardiac complications in acute KD patients and

further research is warranted.
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KDE ti7l HEAH 02 RE 2374AE #4371, Flol 3-
47 TS ol g A7), L o) % 7-8F RS SE|E Bal,
A8EFE Def3itt. KD §47] Ag5ids d5ihes 9
Ao, & eja Ao go] X8S vhis Aot} =
Wollie 47182 8l n]=4143 3] (American Heart
Association, AHA) B JEAol4 2 AA<=&5}3] (Japanese
Society of Pediatric Cardiology and Cardiac Surgery, JSPCCS)2] %1
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EHEAS B8 2 E k>0 IVIGE 2 102 ool AlE
I 209 SO 13] T3l o] S92 JSPCCS 7
BEARAAME 13] o 9oz &5 HEoE o] 0|59
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o] S FolA= @out IVIGH] F18t AMSE 4%
7191 FAFTERF Yehhs Aoz deiA Jok? vl=)
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HIRA-PPS-2010 (n = 1,131,049)
HIRA-PPS-2011 (n = 1,109,783)
HIRA-PPS-2012 (n = 1,093,086)
HIRA-PPS-2013 (n = 1,066,814)
HIRA-PPS-2014 (n = 1,045,542)

(

HIRA-PPS-2010 (n = 1,025,113)

v

Patients with KD (KCD-6 code of M303)

2010 (n = 1,078, 0.095%)
2011 (n = 1,116, 0.101%)
2012 (n = 1,174, 0.107%)
2013 (n = 1,340, 0.126%)
2014 (n = 1,204, 0.115%)
2015 (n = 1,311, 0.128%)

Patients in chronic phase or
age 2 10 years

|

A
Kawasaki pts < 10 yo in acute phase
2010 (n=514, 47.7%)

2011 (n=526, 47.1%)

2012 (n=524, 44.6%)

2013 (n=592, 44.2%)

2014 (n=548, 45.5%)

2015 (n=587, 44.8%)

Patients diagnosed in Nov. & Dec. 4

4

KD patients diagnosed between Jan. and Oct.
2010 (n=426, 82.9%)
2011 (n=433, 82.3%)
2012 (n=410, 78.2%)
2013 (n=492, 83.1%)
2014 (n=439, 80.1%)
2015 (n=478, 81.4%)

Fig. 1. Case extraction diagram.
HIRA, health insurance review & assessment service; pps, pedi-
atric patient sample
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AFATrT FAHoE M30.3S 7 S WA ¥E2
2A89] 0.1%0) 771 oz miyd Zr)sl= oS Binh
o] RS F FAI7|HE A}L9] o]Ho] gl xR whAdy)
A2 A5kl tho] 7} vh 104] o<l FAtE A 2] e}t F
Ao 267830 ATUIARE AHHAKFig. 1). FiHl
&2 oF 1.5:101%00m tiREe] EApt AFHATAH99.3%)
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Arlgo] 90% 7Skt e, SEYA ] g

AE7F 0%l ol Bt PYAYT= 6.25 24290t
6 7F AA| 2,678% 7 A12R1FAH o] 8308 (31.0%)0-= 71
B2 KDL A9 R1aL, TR0 2 73 /7] A <o] 7485
(27.9%), FAHAZAEA G (=369, 13.8%), hHA/EHAG
(=272, 10.2%), N7-/73EA1¥ (=237, 8.8%), AF/AHFA
(n=222, 8.3%) <=°] A THTable 1).

KD 247| 4EX|=

IVIGE wiid th 729 SAjol|A] Fof = o] it 95.8%9] F
o8-S Yehdth. A5 aspirin AR FAI1S BE 201039
aspiring A3 ARESA] kar IVIGE AREsHE #0] 3.1%

Table 1. Demographic features of patients.

2010 2011 2012 2013 2014 2015 Total

n % n % n % n % n % n % n %
426 (159) 433 (16.2) 410 (153) 492 (18.4) 439 (16.4) 478 (17.8) 2,678  (100)
sox Male 239 (56.1) 273 (630) 238 (580) 304 (61.8) 273 (622) 284 (59.4) 1,611 (60.2)
Female 187 (439) 160 (37.0) 172 (420) 188 (382) 166 (37.8) 194 (40.6) 1,067 (39.8)
<1 82 (19.2) 100 (23.1) 104 (25.4) 94 (19.1) 89  (20.3) 109 (22.8) 578  (21.4)
1 92 (21.6) 81 (187) 80 (19.5 112 (228 102 (232) 91  (19.0) 558  (20.8)
Age 2 77 (181) 94 (217) 60 (146) 96 (195 90 (20.5) 96 (20.1) 513 (19.2)
3 71 (167) 76  (17.6) 69 (168) 72 (146) 73 (166) 57 (11.9) 418 (154
4 45  (10.6) 45 (104) 50 (122) 56 (11.4) 43 (9.8) 67 (14.0) 306 (11.4)
59 59 (138) 37 (85) 47 (11.5) 62 (126) 42  (9.6) 58 (121) 305  (11.4)
Insurance NHI 420 (98.6) 429  (99.1) 409 (99.8) 489 (99.4) 436 (99.3) 477 (99.8) 2660 (99.3)
type MedAid 6 (1.4) 4 09) 1 (02 3 (0.6) 3 0.7) 1 (02) 18 (0.7)
Tertiary hospital 215  (50.5) 206 (47.6) 175 (427) 222 (45.1) 193 (44.0) 227 (47.5) 1,238 (46.2)
Level of Secondary hospital 168 (39.4) 147  (339) 173 (422) 199 (40.4) 189 (43.1) 178 (37.2) 1,054 (39.4)
institution Primary hospital 16 (38) 34 (79) 29 (7.1) 35 (7.1) 26 (59) 25 (5.2) 165 (6.2)
Others 27 (63) 46 (106) 33  (80) 36  (7.3) 31 (71) 48  (10.0) 221 (8.3)
Seoul/Incheon 129 (30.3) 125 (289) 126 (30.7) 171 (348) 126 (287) 153 (320) 830 (31.0)
Gangwon/Gyeonggi 116 (27.2) 125 (289) 105 (25.6) 139 (283) 128 (29.2) 135 (282) 748  (27.9)

Busan/Ulsan
ﬁiﬂ:ﬁl Oo:e (Dsye?ggr;g nﬁ 61 (143) 61 (141) 62 (151) 52  (10.6) 68 (155) 65 (13.6) 369 (138

" aejeon

facility Chu‘n Schong 54 (127) 54 (125) 32 (78) 46  (93) 36 (82 50 (105 272  (10.2)
Daegu/Gyeongbuk 41 (9.6) 29 (67) 41 (100) 42 (85 46 (105) 38  (79) 237 (8.8)
Jeolla/Jeju 25  (59) 39 (9.0) 44 (107) 42 (85 35 (80) 37  (77) 222 (8.3)
VIG Yes 409 (96.0) 411 (94.9) 391 (95.4) 472 (959) 425 (96.8) 457 (95.6) 2,565 (95.8)
No 17 (40) 22 (51) 19 (4.6) 20  (41) 14 (32 21 (4.4) 113 (4.2)
Aspirin High dose 100 (23.5) 127  (29.3) 132 (322) 126 (25.6) 81 (185) 104 (21.8) 670  (25.0)
Moderate dose 230 (540) 239 (55.2) 219 (53.4) 286 (58.1) 267 (60.8) 287 (60.0) 1,528 (57.1)
Uncertain dose 83 (19.5) 61 (141) 53 (129) 75 (152) 86 (19.6) 85 (17.8) 443 (16.5)
none 13 (31) 6 (1.4) 6 (s s (1o s () 2 (0.4) 37 (1.4)
Steroids Yes 17 (40) 18 (42) 23 (56) 28  (57) 39 (89) 54 (11.3) 179 (6.7)
No 409 (96.0) 415 (95.8) 387 (94.4) 464 (94.3) 400 (91.1) 424 (88.7) 2499  (93.3)
Methotrxate  Yes 0 0 2 0.5) 1 02 o0 0 1 02 1 (02 5 (0.2)
No 426 (100) 431 (99.5) 409 (99.8) 492 (100) 438 (99.8) 477 (99.8) 2673 (99.8)

IVIG, intravenous immunoglobulin; NHI, Natfional Health Insurance; MedAid, Medical Aid
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Fig. 2. Regional tfrend in aspirin use.

At B, ©]F 1.4%, 1.5%, 1.0%, 1.1%, 201531 0.4%
7HA] ZH3t AT 1543 7] aspirin@ - AT Apo]E Holil
AEH 201230 F7+-8-2F aspirin AFE-0] 53.4%E 714 it
o] W ZFoeE 139, 149, 15908 24 58.1%,
60.8%, 60.0%=E Z5¥ Fsdhe B eI 2 A7

=) 7Rl ote] okEALE /131

OHigh-dose

yeht FA417] KDgERFe] ALRSeRAlZ+= IVIG, aspirin 2]l
steroid?} 2010-2015 AAH T 6.7% AHE-% 131, methotrexate=
2010-2015 AHT 0.2% LE AL A 5= AATH Table
2). AF&E steroids AVRY A7AE 583 APt 974
(54.2%), FAAE T2 A7} 447 (24.6%), F 7S

Table 2. Rate of cardiac complications in 30 days and 60 days after KD onset.

30 days complication after KD onset

60 days complication after KD onset

n % p-value n % p-value
2,678 38 (1.4) 65 (2.4)
Sex Male 1,611 26 (1.6) 0.295 45 (2.8) 0.130
Female 1,067 12 (1.1) 20 (1.9)
<1 578 1 (0.2) 0.036 8 (1.4) 0.563
1 558 10 (1.8) 14 (2.5)
2 513 (1.8) 14 (2.7)
Age
3 418 (2.2) 11 (2.6)
4 306 7 (2.5) 10 (3.3)
5-9 305 2 (0.7) 8 (2.6)
NHI 2,660 38 (1.4) 1.000 65 (2.4) 1.000
Insurance type .
MedAid 18 0 (0) 0 (0)
2010 426 7 (1.6) 0.109 10 (2.3) 0.421
2011 433 9 (2.1) 12 (2.8)
2012 410 2 (0.5) 5 (1.2)
Year
2013 492 3 (0.6) 10 (2.0)
2014 439 6 (1.4) 12 (2.7)
2015 478 11 (2.3) 16 (3.3)
Tertiary hospital 1,238 15 (1.2) 0.479 26 (2.1) 0.123
Level of Secondary hospital 1,054 17 (1.6) 27 (2.6)
institution Primary hospital 165 1 (0.4) 2 (3.1)
Others 221 5 (2.3) 10 (4.5)

KD, Kawasaki disease; IVIG, infravenous immunoglobulin; NHI, National Health Insurance; MedAid, Medical Aid
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Table 2. Rate of cardiac complications in 30 days and 60 days after KD onset (continued).

Seoul/Incheon 830 9 (1.m) 0.495 17 (2.0 0.979
Gangwon/Gyeonggi 748 12 (1.6) 19 (2.9)

E:giﬁhncgje Busan/Ulsan/Gyeongnam 369 8 (2.2) 10 (2.7)

facility Daejeon/Chungchong 272 2 (0.7) 7 (2.6)
Daegu/Gyeongbuk 237 5 (2.1) (2.5)
Jeolla/Jeju 222 2 (0.9) 6 (2.7)

VIG Yes 2,565 38 (1.5) 0.406 64 (2.5) 0.524
No 113 (0) 1 (0.9)
High dose 670 (0.8) 0.082 9 (1.3) 0.088

Aspiin Moderate dose 1,528 24 (1.6) 39 (2.6)
Uncertain dose 443 (1.6) 15 (3.4)
none 37 (5.4) 2 (5.4)

Steroids Yes 179 (1.7) 0.738 7 (3.9) 0.201
No 2,499 35 (1.4) 58 (2.3)

Methorate Yes 5 0 (0) 1.000 0 (0) 1.000
No 2,673 38 (1.4) 65 (2.4)

EF ARSSE 8xl= 38 (21.2%)2 ERIFEALE A=
2 ALE3E steroid= prednisolone®]| L FAMAZ F2 ARE
3 steroidi= methylprednisolone®} prednisolone sodium
succinate$3th.

HA7] aspirin ARE-S EAFS o] AJEE 2leo]7h A A
SPIolX G aspirin@ o] T2 AREIAIL(92.6%), T
2.0 2 Q13(92.5%), 71(89.7%), tH(89.4%), B5+85.4%) <=0
ok ¥ FE(66.1%), TH64.7%), AFH62.5%)y= -85
aspirin@ < Bo] ALE-F 719 © & peRirkFig 2).

=

ofr

KD 5 wds

KD Z¢k & 30 ool 3878 2] $2K(1.4%), 602 ool 65
8] BAH2.4% )N A STl A STt 71 ol A
& FHZLS CAAR 30Y o]u] 1271, 602 o]uo]l 22710] 1A
3 1 tho g Adadfso] 7 17, 167 LA
tF 30 ouj e} 60 o] BT ool Tl dofel Al A, o]
7} S7VRE T Bl Skeke S By
EAA o2 fouEtA] = eF3tH Table 2).

I

Aspirin S8 FES odSq

IVIGS} 37 31-83F aspiring FoIRk2 84} 1,4359, St
S5 aspiring T 32} 653WHS HLEE FEINCH
(Table 3). S7+&% aspirin®] Fol7}t 61.9%2 3-89
58.3%R 0} =31, P AH L 2284 2 18-t 2. 444 BTk
Z= O APARE FAHSE Foulgt Zol= gt 2F
e g L8] AadaEdddsd] sHlE
(48.9%)°] FXHEH(45.6%) KT =AY A po|7}
AATE. 304 o] I T8 aspirina©] 1.8%, 118

2k aspirina©] 0.9%= AL (p=0.252), 60 oJHjoll= 2+
ZF 2.7%, 1.5% TASIA 1-85e] T EAEC] HRe
U FAIA ofnl= fIATtHp=0.073).
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g0 2 Q&) KD X & AHg-oll¢] o] Fo] glrhs A
om, 11 &g el % o7o] BRI} adx
aspirin@ -2 SN AAG ASTH =X & we] 7ZAA7)3, A
71 A ke 9 olxe] ol 5471 KDAIEE 9sl
IVIGS} H-gFojehe Zlo] A= k2D B Al 34
7] aspirin@H& -8 Fojqto] 25.0%, SXHEH Tl
57.1%% ATk

AXH aspirin AR FAIE B aspiring F8] ARE-31A] &
= T2 HA; 2o Ea1, TETF aspirinQ@HS ARSSHE Y]
&) A soju= AL B F UUtK(Table 1). §4371
aspirin A2 X E BAIFOR fou|gt 2fo|& BTk
(Fig. 2). 11-&%F aspirin@™H-& 787 aspirin@ H R o} o &
o] ARE-gH AL AT, ti T, THRAG O YERST
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Table 3. Comparison between high-dose aspirin group and low-dose-aspirin group.

“IVIG + moderate-dose aspirin” “IVIG + high-dose aspirin” p-value
total, n(%) 1,435 (68.7) 653 (31.3)
Sex Male 888 (61.9) 381 (58.3) 0.125
Female 547 (38.1) 272 (41.7)
Age 228 + 1.59 2.44 £ 1.67 0.035
Length of hospital stay (days) 6.41 £ 2.33 6.11 £ 2.45 <0.001
NHI 1,422 (99.1) 651 (99.7) 0.168
Insurance type
MedAid 13 (0.9) 2 (0.3)
2010 210 (68.0) 99 (32.0) 0.001
2011 221 (64.2) 123 (35.8)
2012 209 (62.4) 126 (37.6)
Year
2013 271 (68.8) 123 (31.2)
2014 254 (76.0) 80 (24.0)
2015 270 (72.6) 102 (27.4)
Tertiary 654 (45.6) 319 (48.9) 0.149
Secondary 571 (39.8) 235 (36.0)
Level of institution
Primary 92 (6.4) 34 (5.2)
Others 118 (8.2) 65 (10.0)
Seoul/Incheon 419 (29.2) 204 (31.2) <0.001
Gangwon/Gyeonggi 418 (29.1) 173 (26.5)
Region of Busan/Ulsan/Gyeongnam 240 (16.7) 50 (7.7)
healthcare facility Daejeon/Chungchong 141 (9.8) 73 (11.2)
Daegu/Gyeongbuk 78 (5.4) 110 (16.8)
Jeolla/Jeju 139 (9.7) 43 (6.6)
Steroid use Yes 239 (16.7) 95 (14.5) 0.223
Methotrexate use Yes 2 (0.1) 3 (0.5) 0.180
Overall 24 (1.8) 5 (0.9) 0.252
Cardiac Coronary artery aneurysm 11 (0.8) 1 (0.2)
Complications at 30 Valvular lesion 1 (0.1) 1 (0.2)
days Coronary stenosis 4 (0.3) 0 ()
Cardiac sequelae 8 (0.¢) 3 (0.5)
Overall 38 (2.7) 9 (1.9) 0.073
Cardiac Coronary artery aneurysm 20 (1.4) 2 (0.3)
Complications at 60 Valvular lesion 1 (0.1) 1 (0.2)
days Coronary stenosis 4 (0.3) 3 (0.5)
Cardiac sequelae 13 (0.9) 3 (0.5)

gk 2014d% JSPCCS e A3 ] FFo= 44dnt. 1 5 B A ATl M 7 il 2 2 e
9] B&A] A7 oFEo] FHHIL o), & dAFeMe  FHERdSe] B A Al vex] eskedl, Sk A
methotrexate®] AR8-TF AEE| I}, 7]EA0) 43}?‘_ infliximab A3 KCD-6 =7} {lo] T 2AAZS Aot 5= g1l
T Bo] AREATAL HaERlon) HigejelER B el o W R B, 2 A7 A 2AES 1.0%E, 54
SARS I YISIT st 59 S AEALR BAIE 2 A9 9759 2

KD 2HH S 7] (index date)© 2 30%, 60 o] & 3 21 1.7%00] vis] ZA @A Aoz ZALEAEH AdPA
B BES 7 1.4%9) 2.4%= ERIFATKTable 2). 38 79 53] 2APIZTo] 30l Ae3] AA H A= kARt 2
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Appendix 1. Disesases and KCD-6 code.

Diseases KCD-6 code

Mucocutaneous Lymph-node Syndrome M30.0

Coronary Artery Aneurysm 125.4
Anginal syndrome 120.9
Atherosclerosis of arteries of extremities unspecified 170.29
Atrial fibrillation and flutter 148

Coronary stenosis Coronary(artery) sclerosis 125.1
Coronary thrombosis not resulting in myocardial infarction 124.0
Thromboangiitis obliterans [Buerger] 173.1
Unstable angina 120.0
Acute myocarditis, unspecified 140.9
Cardiovascular disease, unspecified 151.6
Disease of pericardium, unspecified 145.1
Heart disease, unspecified 151.9
Heart failure, unspecified 150.9
Myocarditis NOS 151.4

Cardiovascular Sequelae Other and unspecified right bundle-branch block 131.9
Other forms of acute pericarditis 130.8
Other specified heart block 145.5
Pericardial effusion (noninflammatory) 131.3
Supraventricular tachycardia 147.1
Spasm of artery 173.9
Venfricular premature depolarization 149.3

Valvular lesion Tricuspid insufficiency 107.1
Mitral(valve) insufficiency 134.0

Appendix 2. Drug and ingredient code.

Drug Drug code

Aspirin 111001AC, 111001AT, 111002AT, 111003AC, 111003AT, 110701AT, 1107021, 110801AT, 110802AT

VIG 169901BI, 169902BI, 169903BI, 169904BI

Methotrexate 192101AT

Methyl-prednisolone 193601BI, 193603BI, 193604BI

Prednisolone 217001AT, 217003AS, 217004AS

Prednisolone Na succinate 2173028I






