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Abstract

Kawasaki disease (KD) is an acute febrile vasculitis, mainly involving coronary arteries in children
under the age of 5 years. KD causes coronary artery dilation and aneurysm in about 25% of untreated
patients and is the leading cause of acquired heart disease at potential risk of angina or myocardial
infarction. Among the 2024 American Heart Association guidelines of KD, newly updated based
on the data since 2017, treatment guidelines of acute stage will be mainly described herein. They
summarize several anti-inflammatory therapies, and primary intensification combination therapy
for high risk patients with KD. In South Korea, the prevalence of KD is higher compared to USA.
Because high risk factors of refractoriness and management situation are different from those of
USA, the treatment guidelines need to be applied suitably. Furthermore, there are needs to find

risk factors for intravenous immunoglobulin refractoriness of KD in South Korea and establish
guidelines for KD patients through the national multicenter study.
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9 2024 AHA 711 A1 F 37971 ARE SHLE A8 FHS
o] G &, AL RN 271 S A= Al AoF 2% 52 A0SR FH4L

YEAR] 71| e] A9 A A5 2 Fuhf HYZE2EH FAKintravenous immunoglobulin,
IVIG)?} oA T H(acetylsalicylic acid)2 ARSI IVIG £& & 36A|7F o]Fo= ol
A&EHAY, oAt 2 U &34 (refractory) &2 A& (resistant) 7k kL
Jolstn I FrESol WAL 7s/dol EorITH5].

5] A9 O VIG E8A4Y AP T 7182 MEo] FYstaitt. 1A+ 72
670 olote] A, A HF 2SToA st A|(left anterior descending coronary
artery)4 -34S (right coronary artery) Zto] 2.5 ©JAr0.& 311 Qlow [VIGO| thE
FEF ARE F7Foke 27] 243 8 S FHTHAL

1. Yx} X2

IVIG 2 g/kg& 8-12A17F 0|4} FAISH= Zo] #& A Jo|tKTable 1). IVIG o o]3 ¥ha)
753t ofg] B2 tigt w7t B asit) [VIGY] o3t 884 HIgS Fol gk 9j&sy
dAF OFEH A, B =2 ABBOIA B A ARIH5,0]. §84 HlES E0]7] FIsh
IR A = A2 AAT AFoE 32 Foke A2 HITH6). IVIGO 98 A7]=
T3 TS YAFHo|1L 375 glo] FEET. VIGZE 39, EAE, ¥4, F 5 WAl
A% a7 golxg]7] wjio] FuAl HEL VIG Fo] & 1170 o]F& 7] AL Pk
AT A 5= IVIG £ F 3715P7] fiizo] IVIG Fol & 35 FAAE 23sHA] gt

73710 Folste otANH 2 FAF HH o8 ARESHH, 30-50 mg/kg®] 7t &0l
80-100 mg/kg?] 1-&FO R Fojstm & §lo] 48-72A1ZF fA1E W7kA] AREFITH5]. Fo]
ol & FEaw HHO R 3-5 mg/kg oFF T W A& otATE 6857 AHERITKTable
DI4,5]. §47] S &2 185 ofATH Fo2 W IS FolA| Kot St
8= opAn]Y Fo] gfo] WhE WIEH S TABET Zo|7t §icH7 8l oA | R F
HIAHRO|EA AQAIE Zo] Fojold ofAn19] Fd4m anpyt JAIE) otAud LA
= S29 =T (clopidogrelye A AR 4= AT TFEH 773k 5 o] St 2719
BRI AN AN SR & TS FA |0 Folok= ofF FEATAIE 12 4= QITH10].

jud

1

)

op

2. IVIG 234 7I2IA7He| X|2
A IVIG 9 T2 F 36417 43 Folke do] A&EHAY, o7t M2 U= IVIG E84
SR A= corticosteroid, YT AL QA A A (infliximab¥} etanercept), anakinra,

Table 1. Initial therapy for patients with Kawasaki disease

Agent Description Dose
IVIG Pooled polyclonal IV, 2 g/kg over 8-12 h; consider slower infusion in KD shock or
immunoglobulin myocardial dysfunction
Aspirin Acetylsalicylic acid PO, 30-50 mg/kg/day divided every 6 h; 3-5 mg/kg/day once afebrile
for 48-72 h

Data from Jone et al. [4].
IVIG: intravenous immunoglobulin; KD: Kawasaki disease; PO: by mouth.
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cyclosporine 5 tHet FHF A8AE o-&stal 9lO0H, Table 20 7 A9 AME- &,
o, 717+ 71&5F T (Table 2).

1) Corticosteroid

AHOlS Ao HlofA] 45 &3t RAISE (Randomized controlled trial to
Assess Immunoglobulin plus Steroid Efficacy for Kawasaki disease) g+ @29 IVIG
A LARE IFONA BT ol TSl IVIG &5 Fof A] 23%0] H|sf, IVIGSH
prednisolone (3+# 2 mg/kge Al Ho 7o 5U AW FAL & Fo] HojA|H FF=
Hpato] B85, C-¥hg ©o] 5 mg/L o|st= A/J3tEH 5Unitt Auto g 7asto]
E9)S WY T Al 3% HFolol| A okt 1],

2) InfliximabZ} etanercept

KIDCARE (Kawasaki Disease Comparative Effectiveness) ol o= A4
7RI SR A infliximab (10 mg/kg IV)o] IVIG 23 |2 Ech &2 4 717, 32
F7H AR 8%, g AR NI, 42 Y 7172 BojFRQitH1 2] o) 549 ti: A9
o]} B-40| A etanercept®t IVIG 3 89o] IVIG T Azt 14 23} gotoflA] IVIG
Aol RwrE 3, IdEd ggo] 21gjo] A UeH13].

Table 2. Intensification therapy for intravenous immunoglobulin-resistant or high-risk patients with Kawasaki disease, and additional therapies for

refractory disease

Agent

Dose Additional medical precautions

Intensification therapy

Prednisolone

Methylprednisolone

Corticosteroids as per RAISE

Corticosteroids as per North Ameri- 1V, 2 mg/kg per d divided every 12 h for 5d

IV, 2 mg/kg per d divided every 8 h for 5 d Famotidine is given to prevent gastric
(maximum 60 mg/d) while hospitalized; then ulcer
PO prednisolone 2 mg/kg per d divided
every 8 h; slow tapering over 15 d (maximum
30 mg/dose) once CRP normalized

Famotidine is given to prevent gastric
(maximum 60 mg/d) while hospitalized; then ulcer

PO prednisone 2 mg/ kg per d divided every

12 h; once CRP < 1 mg/dL, corticosteroids

are tapered over 2—4 wk with the dose cut in

half every 5 d

Infliximab Monoclonal antibody against TNFa

Etanercept Soluble receptor that binds TNFa
and TNFB

IV, 10 mg/kg given over 2 h
SC, 0.8 mg/kg weekly x 3 doses

Additional therapies for refractory disease

Cyclosporine Inhibitor of calcineurin—-NFAT path-
way

Anakinra Recombinant interleukin 1b recep-
tor antagonist

Second dose of IVIG

Alkylating agents block DNA repli-
cation

Cyclophosphamide

PO, 5 mg/kg per d divided every 12 h; check 2
h level after 3rd dose (goal of 300-600 ng/
mL); start to taper (by 10% every 3 d) once
patient afebrile, clinically improving, and
CRP < 1.0 mg/dL or 10 d of therapy, which-
ever is longer

IVISC, 10 mg/kg per d (IV divided q12 h pre-
ferred to SC) while hospitalized; wean once
ready for discharge (5 mg/kg per d for 1 d,
then stop)

IV, 2 g/kg given over 8-12 h

IV, 10 mg/kg per d in 1 or 2 doses

Use Neoral (not generic cyclosporine,
due to variable absorption); should
not be administered with statins given
both are metabolized by cytochrome
P450, which may increase side
effects

Increased risk of hemolytic anemia with
A, B, and AB blood types

Adequate hydration needed; consider
rheumatology consult

Data from Jone et al. [4].

RAISE: randomized controlled trial to assess immunoglobulin plus steroid efficacy for Kawasaki disease; PO: by mouth; CRP: C-reactive protein; IV: intravenous; IVIG: intravenous

immunoglobulin; NFAT: nuclear factor of activated T cells.
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3) Anakinra

7FtAt 1% 34371 Botoll A, interleukin-1 A& FHA7}L =4 HE == % a2 59
interleukin-1 AFHA|7} 2] 520l ARgE|o] grH14]. A 24 AFolA 168 34 71A1H
Sotoll Al 5}F 2-6 mg/kg®l anakinra FolFAE AP FholA Folx il °] gojd
HUSHCHI5)

4) Cyclosporine

Cyclosporine< calcium-driven calcineurin—nuclear factor of activated T cells
(NFAT) A &5 Aot 50| T A2 AHA & 71 A5 o2 ALE o] it

IVIG AZA 298 Ao A IVIGS} cyclosporine (5 mg/kg/day for 5 days)&
WA RS W, IVIG d5AmdE e £84 71PN Hles 3oy dsd 8%
BRI Eo] Wby H2E20 o]t GATH16]. © cyclosporine §0] FolA AR Qg 7}

A 5-g0] Eokth BEnjoAe BE 54K = ¢ 9 Eofdlti(Table 2). Cyclosporine %9
Al AU IdE 852 E017] H8f A vk 1vle HSol Y asitt

3. 19 XM 27| Z=t 2
19 &A= J&% =7 %I 2.5 o1, 6714 ek gohellAle 471 A A=rtH

ll

olF 3t AmE FAUH17]. IVIGO F75t= 2 corticosteroid, SFHAF A
Ak ﬂ(mfhxmlab etanercept), interleukin-1 Z@A(anakinra), cyclosporine©]

EgHEtH(Table 2)[13,16,18-201.

1) AE|20[=2} infliximab
IVIG &= %7} corticosteroid &2 infliximab B3 ¥ H|w 3t AFLoA, TAE
73k0] 2.5 o]A3Ql Ao A I 8 S W2 o] IVIG T ARg<to] Blof IAlEH 49
o] AATH21]. T T AqoAe At Al TS 723k 2.5 o4l A4 A
A& Al IVIGO] infliximab (10 mg/kg) 8- methylprednisolone A} ¥ prednisolone
BT E&oke 1A s et S B2 S FoA IVIG T ARETE T TET HH
35 7FsAdo] ETH22,231.

2) Anakinra

WsH ool Qi 22789 711 4971 ohs tiato & 3 1443 24 A4 AtollA
anakinra (2-11 mg/kg per day)?] €& S7H 171 Aol AW} 55} A L5 QPAFILt
23 YA A 8-12A17F 744 0.2 Fofgh FHFAR= X449 F 27t A = ATH19L.

3) Cyclosporine
7FeA Y B B 2 AR Fd Aol AlESG T AlZE AAR S
cyclosporine®l| 23l AAE 4= okl Uehh IdE 3 HE SERjof|A] ARgE| o] ghrh24].

4. 71917 A3 E53

A8, B7F A}, AT 75 Foirt Uetts 78S 71eAb] 43 S5 golg
ShH &2 C UhS o AR ES 4w 74AFo] o Wol FHHETH25,26]. IVIG 9
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&3 AL w2 SEE VIG AT B oy AUET Be A4S
Rkl 27] 743} WE aue 1HE Bast ol

1) Cyclophosphamide
Cyclophosphamide: §¥Z 2 8o|E EF5t1 APst= A TASHS Ao A,
T2 2| =0l ¥R3oFA] 9= SHRtol ARR-E| o] HTH27I. Fof Al F-ERF R ¥o] Fasit

2) AEfEl(statin)
2SR FAtotet FHFe v avtE WuHx e SAA7IL WEAH 7t
271N E(mesenchymal cel)2 A== AL 2jehsto] 71t FA17|0] 0|22 4= 9]
WY 73k 2.5 o1l 241 o1 711 "otg b3 2R She atorvastatin l*cb%
24 AFATollA 3489 S0l 5FF 0.125-0.75 mg/kg 22 &L S7HHEA 67714
RPASHA A R tTH28].

o
ogr
0l0
=
FO
L3

4712 §H7] BERolA 9 Wl @ ol 3l
A3 d5olv SR Htaw)e -8 A [t (warfarin)] o]
g7} (low molecular weight heparin, LMWH)E FoIgtt}. Aolox] ARE-E o,
SAEESH|EE U771 oJF 3 IMWHS oFF F+ W mlofsAt] 2 5350
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fofgt %‘ﬁﬂr g4 Ego] B xq_,_ Sk gt ‘ﬂol‘/} F A AST §Fo=
3 RUEY Fa4o] W= Aol ArH30]. 18, tE ooy A7k

A9] glo] aotof|A AREol fFEjsteh. 371 h3t ARt F2e] Fof AlF oA,
g # FAEL dut F-8A A5 SAoA 41.4%(58% 5 248), edoxaban o
Aol M= 46.8%(109% & 5198)=2 Urett & Zpol7t fISITH301. 47 4oF 1929 =
Aoz 197t apixabang FoI3 AFoAE & F2RE Qlo] ehdstg o, A 4t
2ote] 14%E AAIHE 7HHA 1 SRpofl A FHAAZ TS 1:}[31]. DOAC && %
RS A5 9o 2 EEW(prothrombin) SN 1} 5491 Al duk(andexanet
alfa)& AHES & SITH32].

7. MZ0| FIHE X2 X

2024 AHA AH 9] & #3559 1% 0| P o E TtepAbr|H o] Xtk Al IEH R
T S Ve FH™HR Sl Sopol A, Hx AE A IVIGS 7}
FASA B MR W HF I %’4%4—% =% & Stk 7]&skoinh. T3 H2o] A
HolEE ulgo g FAFA ] S Fof H2E Azo] A tYrKTable 3). A21NA
AHgoHE AT FeA DOACE 7HetA| | oto] s HRF P58 ol 2850
ohutat IMWHS] Hejolal QFgE A A= 7]&ot 3.
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Table 3. Comparison between 2017 and 2024 AHA treatment guideline of acute stage of Kawasaki disease

2017 2024
Initial therapy Initial therapy
IVIG IVIG
Aspirin Moderate- (30 to 50 mg/kg per d) Aspirin 30 to 50 mg/kg per d
to high-dose (80 to 100 mg/kg per d)
Treatment options for IVIG-resistant KD patients Intensification therapy
Most frequently administered Prednisolone
IVIG: Second infusion Methylprednisolone
IVIG + prednisolone Infliximab IV, 10 mg/kg given over 2 h
Infliximab IV, 5 mg/kg given over 2 h Etanercept
Alternative treatments Additional therapies for refractory disease
Cyclosporine IV: 3 mg/kg per d divided every 12 h Cyclosporine PO, 5 mgl/kg per d divided every 12 h
PO: 4-8 mg/kg per d divided every 12 h
Anakinra 2-6 mg/kg per d given by subcutaneous injection Anakinra IVISC, 10 mg/kg perd

Cyclophosphamide 2 mg/kg per d IV

Plasma exchange

Second dose of IVIG
Cyclophosphamide IV, 10 mg/kg per d

Data from Jone et al. [4].
Data from McCrindle et al. [5].

IVIG: intravenous immunoglobulin; 1V: intravenous; PO: by mouth; SC: subcutaneous.

https://www.e-kd.org
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