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Abstract

Kawasaki disease (KD) is a self-limited febrile illness diagnosed based on various clinical manifes-
tations, including fever. The major complication of KD is systemic vasculitis, particularly involving
the coronary artery. The etiology of KD is not clear, but the pathogenesis may be related to exces-
sive activation of the immune system. Immune modulation for KD treatment, including intravenous
immunoglobulin (IVIG), is based on the control of immune hyperactivation. Many studies have
reported a genetic susceptibility to KD, which is related to immune cell activation (ITPKC, CAPS3,
BLK, FCGR24, etc.). The innate immunity of humans begins to recognize and react through pattern
recognition receptors against pathogen-associated molecular patterns (PAMPs) or damage-associat-
ed molecular patterns (DAMPs). Among receptors, the nucleotide-binding domain and leucine-rich
repeat-containing receptor (NLRP) or NOD-like receptor (NLRs) in the cytosol contribute to in-
flammation as a key component. Cytosolic protein complexes called inflammasomes, assembled by
NLRP, activate proinflammatory caspase 1 and 11, which ultimately produce IL-1p and IL-18 or
induce cell death. IL-1 serves as an initiator for the recruitment of immune cells and the inflammato-
ry response. Systemic vasculitis, such as Behcet disease, may be related to IL-1 polymorphism, and
the expression of NLRP3. Coronary arteritis in KD is associated with an innate immune response,
including IL-1. The suggested evidence of innate immunity in KD is related to increased neutro-
phils and monocytes, high levels of y8T cells, macrophage infiltration in coronary arteries and skin,
elevated DAMPs such as S100 or HMGBI, and is sometimes associated with hyperactive innate
immunity. The gene of the IL-1 pathway may be related to IVIG-resistant KD, and a clinical trial
with IL-1 antagonist is currently ongoing. Adjunctive therapy in KD consists of various strategies,
including second IVIG, steroids, and TNF inhibitors. The rationale for adjunctive therapy is based
on immune hyperactivation with hypercytokinemia or immune modulation. Further efforts are need-
ed to understand innate immunity and KD, especially in IVIG-resistant cases.
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(self-limited disease)o]A|qt, X &E5}A] LS LZujojo] HAY5l T A3}l A4
] Azt HaE 7HA1 3 20H2,3]. KDO| U912 o] 52| gktot, |
7] SJste] Agto] TAYstAL, o]E TAR HAXHE UG Al TAEH
TSI A A =5HA] HrH2-4].

& UM AFET gol HASHH([5], thF-& 5A] olste] AofdglofA ZttE|of
A w1 WA A&t e Avdol dokar AZHETHe, 7. KD g0l ot
FHA HZ &5t FeyR2a(FCGR2A), Caspase 3(CASP3), HLA class 11, BLK, Inositol-
triphosphate 3 kinase CUTPKC), CD402] 5-4A9] o3 dx} LT o] Johal 4 A
AUTH4,6,8]. TGF-B AZHLTA Y FH2} HE2 WsHFet Aego] ATHB]. FCGR2A
= HYSEEY y Fec #8419 A fAXE FHolA KD 9 dHsHA Beo] i,
CASP3= WA 229] A A B AHapoptosis), TAIZZS] &3 9 &/d3}o] #olst= B4, BLK
= BAIZ 8415 53 Aa G AWE tyrosine kinase, CD40S TNF 484 52 3%
sfol= AAAEA KD7F 2 S o= IAY, s He] Mt WHe BAE ol Z0E
424 QIrH2-4,8]. KDE ATE |AAES L HRkgo|A 593 4TS 517|o] KD &
i g A Rkgo] 9fste] yYeRdTt
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otz KDE Fidohs d224Q 902 & & gloy, KDE HEsH Ao E71RI(cytokine) o
Z Qg d5Hhg oz I#A et FA7I) 252 718} interleukin-1(IL-1)°]H 1L-6
gA351E Hol= AdHI(innate immunity)°] #ojgc}4,8,9]. o]

ot AAHGT} 7 2-3HHEHS(adaptive immune reaction)2 & Th1/Th2 A3 H|-&9]
Edgoz BAysH[10], IL-17°] Z7Fst0] Th17 A=t 248 T AZ9] v]&2] HglE 1 o]
= Am ¥ FEEH(intravenous immunoglobulin, IVIG)E FolstHA 24 T AE7} &

7Foke @4dol UerdtH11]. IVIGE Fofstol: ¥H35HA] ¢h= 4% Th17 A7t 21&2 0=

KD o] 3l ¥ 255 AFsto] 304 9] BHo] Ueh=t] HAHS WA (necrotiz-
ing arteritis), °F3A YHd S M A(subacute chronic arteritis), @& U ZSA-GHA|E Z4]
(luminal myofibroblastic proliferation)o|t}. IAM WG FHH| 55171 AW
A el W, 3 2 9Ju] o] HAAI A} dojube IHolnt. ol Wi s ES T
go] 9l o]F 25 Fof FHo] Fut, FAAE 9 AL FGE I 3 QoA I
U2 A= FFS Bt @3 f ISHREAE 42 HEE A zoA FEE 454
FEA e} 71 F (matrix)7F HEPHEA 3 YE HA; HHA7]= S A2 4]

KD9] 5% 290X Lactobacillus caseii cell wall extract(LCWE), Candida albicans
water soluble fraction(CAWS), FK565 522 KD} f-ARE S Hole JAEIAS &
wsto], I 7143 FHd AE stk ok ojEe i 22 AdHY H5HF
oot ARES] Jadt BAEE SIS & UrH13,14]1. 2 KDY 54710 IL-1 A5
o] Tofolz 5= L AR Zat dEAA HEA TS fdote A9S 28 IL-13
A AHHGo] KD A 7149t DA wRAdo] F4EA HL, ol EYE A&

ul
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Ho3lE L AArATLT}F AJRE QTH15-18].

2. MHMH(Innate Immunity)

ARG H3HG 2] si7t 2 5= Qle B8l AR AA A vhEot= W7
ojth. AgHAL AHHAL F5to] FUAAAMRZTL FUS ATt AAFoEN £ &
Hofl BFEoh= HY7]-olth. AHHA0NA 71 2 = Qe 2S5 AAh= AL HfEA4
484 (pattern recognition receptor, PRR)Z o] F0]A| ™ o] HUA| 5olA Fed B
A -A Bxu e (pathogen-associated molecular pattern, PAMP)1} £4-AA3% Exjujj €l

(damage-associated molecular pattern, DMAP)S Q1A]|5}0] A o] AIZHET}H19,20].
PAMPO]+= lipopolysaccharide, flagellin, HFo]#]A9] single stranded RNAY double
stranded DNA 5°] 312, DAMPY|+& heat shock protein, HMGB1(high mobility
group box 1), S100 protein, uric acid 5°] AtH19,21,22]. o]&3F PRRS AlZ2o] Q)
L 2=} gl (transmembrane protein) 2.2 Toll-like receptors(TLRs)Y C-type lectin
receptor’} 1L, A|ZA Yol 9= RIG-I-like receptor(RLR), AIM2-like receptor(ALR)Z}
nucleotide-binding domain and leucine-rich repeat-containing(NLR) T 0 & o]
QltH19,201.

DAMPUY PAMPO| tste] PRR2 Al W A5 AES &431A]7]=d], NLR 53} #2isto]
Az f o E3A1E FAoH olg 952 A5 A (inflammasome)2tal 519, o] &
5to] AY&A(pro-inflammatory) caspase 17 11& A3 7IthFig. 1)[22,23]. o|#gt
IYolA procaspase’t caspases SAASHAIZIHA] IL-189 IL-18< AAdstal N2 &5
(pyroptosisy& REoHA| HtH22,23]. Pyroptosise AlZE £33 FA9to] ntdg Holy
Al caspased} F-33F HAMA A ES29] FARS HRITh Caspase 12 1L-149 1L-182 A

Flagelin Anthrax Pore-forming toxing |£Nﬂ
T35S Lethal toxin ATP
Uric acid
Alum ete.

NLRC4/IPAF NLRP1 NLRP3 AIM2

Pro-caspase 1

Active Cagpase 1

N

Pro-IL-1f IL-1p
Pro-IL-18 IL-18

Cell death

Fig. 1. Canonical inflammasomes. Canonical inflammasomes contain sensors belonging to the NLR
or ALR family. AIM2, absent in melanoma 2; ALR, AIM2-like receptor; ASC, apoptosis-associated speck-like
protein containing a CARD; IL, interleukin; NLR, nucleotide-binding domain (NBD) and leucine-rich-repeat-
(LPR)-containing family; T3SS, type Ill secretion system. This figure is modified from Trends in Cell Biology
(2015;15:309).
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StA =, IL-18+= Thl, Th17 59 HSHAWEE Fol= YF ARIEFIRICEA, IL-18
2 Th17 AlZAA 10179 B&E S7FA17] 2 Thloly Th2 A Z& BZFA17ItKpolarization)
[22,23]. NLR %14 Nrlp3 inflammasome &4s7I AAH oA To| AFLFI o
o, o= AlZ Y K'Y §4, vEEZEzo o]F, nEZE] o] E/4ta A4, Bide
cathepsin®] A|ZAY W= 507 FASFHTH22-24]. AAH WS- =510 [L-17} [L-18
50| EH|E A HFT} 3 F3HANE Fo] AZE, S5 59 S5 dojuA "k

3. 7I2tA7 |8 (Kawasaki Disease)2t §ZHH S 3HH|(Inflammasome)

Inflammasome2 A|%E Ujoj4 PRRO] Zrgo =7 A= o] [L-13} [L-18& EH|5FHA],
A} 7 ohFet Aol E7IRIS] HH|9t A8 HARNES REstHA oA A5
HettH25]. @89S Kol AVFASEER] HAEH (Behcet's disease)ol A% Nlrp3
inflammasome®] W& o] AASHA F71= 0] IL-149] £H|= QIsto] vy} M AA ]
Fo] Goldth26]. E3F, IL-19] th@ 8l (polymorphism)et B0l gt HERRAof| 4] of
Ao} AFHEO| A WHEWTL T KD d3H/do] &9kt KD B4 IVIGO] AdHe Ho]
= XA -1 ABE FAR}F MMP-8(matrix metalloproteinase 8)°] tgt HAIEZ
o] 7F &9ktH28]. KD¥} A¢H ITPKC 84T inflammasome®] E-/ds}o]] #ojste o]
= A& ¥SHE Aol itH29]. FEAY0A LCWEZF A5 H o] WA oA Nlrp3
inflammasomes @A Eil 0|5 5519 caspasel©] A5t 0] IL-145 1okl &
&) HZ FEeeH16,301

HMGB12 AdHAGo| A DAMPEH ZE /3 Ao EAj5H= 25KD2] histone©] §l&=
o 2 A2 o]Fouf A7l B 52 JTZ ATH31]. KD EAtlA HMGBI
o] @ASHA F7HE 0] o IVIGO] A Hol= AtlA 5] +11[32,33], o] thgt
28491 Receptor for advanced glycation end(RACE)= Az #Ho| Q1= Shxjof A
E°F KD A4 IVIGS AR & T HHS 5T 4= U341,

2E

KD: Ao}ow FHEANGE 2T FAA
@3@0] *103%2 QA5 18), KDE
[13,14], 2 o|ofat 2717} SBART AGeIA] 11931 UEH16,29,30]. VI
31 9 S-Sl Tt WS st 9o 18], 44
AE QAFATI AT YeHIT). ofo] ek KDY 42 2 gl Be 2ol
oA Ao thet 1T 2L AT} K40 Wasic
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