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Abstract

Kawasaki disease (KD) is believed to be related to an infectious pathogen, but the causative agent
and pathophysiology are still unknown. KD has epidemiological characteristics that are different
from common infectious diseases. There is a gap of about 5 to 10 years between when KD first ap-
peared in Japan and when it appeared in neighboring countries such as Korea, Taiwan, and China.
KD is spreading slowly and steadily to this day, suggesting that its cause is related to environmental
changes such as westernized diet and economic growth. KD incidence varies across population
groups, but the same age preference is observed in all ethnic groups. Microbiologically, KD has
unique characteristics, including lack of human-to-human transmission, unresponsiveness to anti-
biotics, and difficulty in detecting pathogens, suggesting that the pathophysiology of KD may be
similar to pediatric infection-related immune-mediated diseases such as acute rheumatic fever. Based
on the epidemiological and clinical characteristics of KD, this study suggests that the pathogens of
KD are certain strains in microbiota, and that acute pyelonephritis and exanthem subitem of which
pathogens could be regarded as strains in microbiota showed a similar age distribution and annual
and seasonal frequency patterns to KD. Since the immune system and composition of microbiota are
changing by ages in childhood, KD may be associated with these factors.
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ME
7FA1H (Kawasaki disease, KD)2 1967W &9 LujAlF 71eFAN ] (Tomisaku
Kawasaki) BHAte] o8] L0g ®BE gl o} ofz7tz] Yol HYAel Hejgal7t Halks] v
A A= GoktH1]. KD& A Hlkof A Yepatct xfo]E Hol gk AA|AZ o2 KD Aol Bl
=3 IeH2). KDY g5h E49] shua, F-5otAotolA] oA HS HAY & 5-1099] 7+

S B39, ik, 52 SolA A $ake] o] B Irh3,4]. ol Uzt AL Bk uh
B3 T A=A 0] 2hajo] 204 o]Ake] Al7to] Agow A7 X&A o7 AT} 2T el
Qlek. Bolu §19] why Wl FobAlofe] ¥ WIES] 5%-10% ol¥he & FeiA gleHsl. KD
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£ 273419l SESHAL 54 o] /Fe] Aot A 2 A o2 EETHO]. ERE KD 'HA8

A

rlo

HZ z}o]& Ho|7]&= olA|qt, i 2= 2|44 o2 HhyETH7 8],
KDY IS 4 4 A FAHA A A5 e AT Hoju, AUFAL ¥
dZ2E(intravenous immunoglobulin) (&2 1] &L 4<¢ B4 10-11¢9 &<

< UEHATH9,101. KD9 414 452 2 6dA FHl ol=r C-1g @(C-reactive

protein), 5T 4 52 FAAM 2700 HIEH10]. KD= &4 7ol A Ao s AAE

L =AL gon Ao vkatx] obw n]EsE A4 Yol HYX S =ATF 2 Q)

JE=H4]
CH11]. ol= ddvde] ¥ e9A 49 F(post-infectious) EAst= B 40b7] HAUA
(immune-mediated) A=} GARICE KDE TSt QAAFAS YER Y, At FLo=
TS o]A(coronary artery abnormalities, CAAs)S ZE$FSH SH S whR o] 9j3]o] &7}
QCH1,2]. KDO] 93} dd EAE olslsh= A2 ol HYALt BejdeE F4st=t &
99 Z 29t}
RA Q] v EZ(microbiota T+ microbiome)?] Hh= 74 - C3‘13’,—_1(ir1fection—related)
o Aghigl oy}, vint, of 9 A7t Aoyt AVET dHA Ark12-14]
g, HlX % Z 7lQl, A9 W FF0] gt AolE Eolval BIEH15,16]. oA O#:r“’ﬂ/ﬂ
[11,17,18], A*t= KD9] et € 34 EAL 2AE KD 9l BdAl= BALHT A+
Sl ‘I}E 7 WotE feE ndE oo &b
ARz KDeF £35] A @ st 4oF A=9] oot A4
ol A2} By e S 2ot A A%t

Td ot

*‘—/’\OL_O
C)E]—TAltT_

H=

[ —

1. KD(Kawasaki disease)2| #21 47|

KDE= QdH L=, offrtold A T, &9, T4HAEA ‘%} T3 (infectious mononucleo-
sis) & Hio|HAA Ag = A8 A(scarlet fever) 5 Aot A8} FASHA, 4 EE 42
& AJZtoto] 2k AfE= S4S EAH2] 2719 \_:ILZ}EM KD9 &= dod Aow
ABZYE]Ql oL CAASE FAFSH= %31]7} HuEdA A9 BUAE Ze A9 S840 74
EQUeH18,19]. YET v HReE A JEE2 TRt Ao R 1 A YA E 5
o= A5 Al o, e HYAE Z=d 25T Afste] gItH20,211.

RE A Ao ¥l HYAlE 5785 Aoy, AR He)7|He] W] WA A=
oroktt. thakst AP A (autoimmune) JEE, S E9 Ao] P9 )9l A5 -
A2l AHEE(Henoch-Schénlein purpura, HSP), 854 & 2Kinflammatory bowel
disease, IBD), 4o}7] E4F4 & <A(juvenile idiopathic arthritis, JIA) 5= FH 9] &3t
WA AT dAto] Sl ACE FAHEXA|NE KD v E Rl YA S EA
= Yoth &, KD+ dnde] BHeA #E & EAsks 299 A% WY A(infectious-

related immune-mediated) A3r0 2 7F5H= Zlo] LukAQl Asflo]ct.

~_19L:

2. KD(Kawasaki disease)2t £t A

o] A4 [22], AotoflA &3] BTz HiolBA ARl JIEFAAL, T 9
(aseptic meningitis) ¥ ¥ #(exanthema subitum), Alet/4d 23HQ] vlo]FZet=2n} HH
o

(mycoplasma pneumonia, MP)¥ 54 A19-A1¥(acute pyelonephritis, APN) 12| H

https://doi.org/10.59492/kd.2.2.e5 2/8



KD and Microbiota

Kawasaki Dis

https://www.e-kd.org

o7 Agl F44 ATt & AREAAlA(acute poststreptococcal glomerulonephritis,
APSGN), HSP & 40b4] $iA150] 222 ZAslo] KD} ] @ atgict.

A 244, KD, APN 9 7 g2} th 752 44 olstz FARE fidS Hlom,
19 ATEL2 F2 4-6M18 O R 5l= SF(bell-shaped) HE-S Bt A=
A, MPe} ZJHtol 2 Aof O3t Ratd g T3t FHAEE YERHAL &A= mid
ALEo| FPstUtE. KDE Zolok= 11 9] 4% A-EE A 5t 2
o AddE EA0lA, MPE 7R AL, F =
Skt HSPE o 8ol ¥l=rt ;*‘2%2111 APSGN& 745011 /\O}idﬂ% 7heoll RlE7t =
ottt KD, APN ¥ =4 o)

ZF Agto] g, A, AdE B4 %‘@?&% o, APNZ} Z&%lo] KD9| a4
2t AT O]E EYE, KD HYAl= A”ol ARhE wrom Adn FastA <l
o 4otz AdH(normal flora)d 7HsAol &1, KDO A ofd Aot w|&3t
g AAZF ATE AT FHT 4= AH22]. FARE A2, Nagoa et al.[23]2 Ao 4
o 77 A9 AEE, & 24, =B A therpangina), $EFTH, 77, AF 2
(pharyngoconjunctival fever, PC fever), Z4E4 S5Herythema infectiousum) ¥ A
A (group A streptococcus, GAS) ZFEol B3l 2000-20109 7|7t B9 A& A=
Z g Az, gl A BIeE KD H| stk A 2A0A tiFE g 22 KD
FARRE R0l ), A=E EA A= ST KDOJ ShAF A sfjglo] fAlsHIT.

APN9| el A= &5 HollAl et B 44 A9l stH=, Nt (Escherichia
coli)o] BREES AA5ka oy, 1 ¥e] g LA (Klebsiella, Proteus, Enterobacter
5) 9 I ¥+ (Enterococci) AA A AR ZA|SEAL SeH24]. olE WHYAIT E

r:LI
Sy
Z 5
¢ 2
o
rlo
nlru
(o
il
e
22
Y
(T
i
o r

=

)
ME R omR rlok pE AL

il

4

2

4 (hematogenous) T ot 8 2E £ A4 (ascending) 0.2 Al A o] Rty =

Asto] &, 23, SR 4F 5 9 ST ”“X‘J &4 2 A5 €27 APNY

49 FLAE AR I S ARG ol AedEe devle El EdE2
] Q

GA A= ofy7] WEd Aold. A4l %% o) A AEE mHE 4o

=
© 2452 YYATE & HaoA 4D i s HEA 7 22(54, pathogen-

associated molecular patterns 5), T % 2] AELojA Jot &2 @ HY ¥h-3of ufE
A E71RI(cytokine) G W EEE0] ZAFETH25]. WHA7F A% AAY FAot= Has

dimercaptosuccinic acid 271, computerized tomography(CT) ¥ magnetic resonance
imaging(MRI) AAte] UEhdTh S54E WEet E4 FoHfebrile infants)9] EHH|FA
# 835 (bacteremia)®] 0.5%1%= HEEHY HEF 02 WHsk= F9= SETH20). BIA
A7} gt ofl aote] 79 Abgoht Aglo] Hla) 417 et Aug B FEE W A4
o Wag FARTh Amad

s 2 0711‘_ WA RSt HEolH, o] oA FA1H GAS Fl 9] 54 E d57E
o] iAo & St o] v &R, FH P A HIRT I S e GAS
ol 54 5 o°l AR 135 $ofl §4 AT DT AAIAF(APGGON) E=
FElA A(rheumatic fever, RF)o] Y¥-9] Zhotof|A] Yepdtt APSGN E+= RFS ¢
e 5 GAS 71919] S4t0] giol, 54k 7102 UERd 2 QIth27). 23 GAS
T AZ Wz AP & Y= Ao] LA °‘EH28] 27] GAS g Al 9 #5271
B oIF ol S| 49 I Ul B4 e 4 wimel Wi

o2 1A Al APSGN E+= RF7} EA¥sk= Alojekal g% rH18,22]. KD ¢

T ET
;M :
il
l'U

N
c

> o droo oY
]
Y

3]
L)
e Hu

_[N

O
%
ra,
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Ol

A9 7é]‘“*ﬂ{colomzatlon) T ¥ AHe 3 YA ol st ot o
] =2 YASI= HA7F 2T 7FsAJo] AH18].
EUZE 3-49 5 o] AEHTIF FAAYE I A HAIA ] R A
IS Uehhs d8o g 49l BeAl= S22 vho|HA 631 73
(human herpes virus 6 ¥ 7, HHV-63} 7)0]cH29]. 54 82 12704 v]7he] otojw uf
W ASHL Al A Apol= Qe Ao & LA AH(30]. SIEHA vl AR Y &
S 2o g E A (herpes zoster), Y&d|2H Aherpes labialis)= ALe 4= Ut HS
A o)M= AgAE vlo]2 A(cytomegalovirus)th QIAERIE} HEo]| 2] A(Epstein-Barr
virus)Q] A3 vekg 4= QltH31,321.

=

(maculopapular) B3

3. 0’4E &1} KD(Kawasaki disease)

‘HAEF(microbiota = microbiome) & 450l £Ask= vl E 2] A Al (ecolog-
ic system)E Qu|stH, Alt, Hlo]g A, At 52 X33} Y EFS o|FE AN ATt
2735k iAol 73 v 2 shE 287, w -, A 9 v A A 2ARITH14]. T =
QUTE M| 429 10v] AEo]il FAAF -2 1008} A2 FF= 1l 92 AAoA 7+ ETS

HYER o]Folz A n|PEFL 1,000F ol #F2 FA4EH15,106]. o] n¥E +2
A7ke I oA A O] 215t} oA EA oH, A= FAABAE o]Fo] YA
43} o] &, HiEdl A4 9 QF FdA o] B2} o 55 St eS| 14
A OGP A AR} Ao], YA ARG T SRR Foll Yol YIS W AR F
24 QltH33,33].

2 A9 YRS, 55| AU nlYES A9 B+t P (dysbiosis)o] thdet A= A
o} Qlol B A AL ok, IR, thARS S, T, 9, IBD, JIA, A, A4 ¥ &
H(systemic lupus erythematosus)= B|5ESE A7HH S Aglof|A A1} 2SS 7h= &}
ol A TrFst F-919] dysbiosis7} B AL Al QItH12-14]. Dysbiosise 439 WA 4
Fe o] AHo] doju= A0 FESHL 9l A 71H2 ofAl B R A] gkttt KD
of thet m =Sl et Atk FE WS AtH34,35]. Kinumaki et al.[3612 KD 4t
9o 4719 AT W AT F(Streptococcal spp.)?t F0| IS F(Ruminococcal
spp.)7t S7HEI WSS WAstaL, o] 5o KD A} ‘ﬂl‘}ﬂ‘;’ié 7Fe/d2 AASHAT 1
AEFO AtolA HiolgAof thgt A= RESHARE, AR W Aghso] Hiol2|A v|dE
T3 ABE (S 7T ATH 13,141

CHRE SiRahA B9o) A4 At A W= JSdsto] A 4o 4 ok &4
A9 WA (gut-associated lymphoid tissues)?] A2 A u|AES2] £4)| dlof o]F
ojx= Ao ® A Qltt. 4op]of Ao whet AH-gHAA o W n =S| M
ZHETH15,37]. 529] HBEZT WA Y o] 2T Ao, nlFEFol BA Hell I
ste e 7% WY 2= 39 A$ S4l0] 0”1]5]—’ Q| FO] HUA|of mlsf =/do] okt
Ao g Wojzlth, IAof s 9148 AEi7E 2HE A AN 5 Al BLA el o5t &

A2 AA AT HRE 500 JHEUE A el 97 E= BRI A AdF
w7t &3 W A F S2sto] A dgto] HAgRt), Aot 4 9] &£35] Hi= APN, Fol9 E #
H5A A, <5 Uloll A= 5 E= BRICERE Y] HIH o) s EAY =)

F =W KD SR A0 Hlsl HH P2 FHi(atypical form)7t o JgHo =2

A% A HRAH38]. #E 4% ¢ AH-A% "= ot 4gt Ak FARE A

[o)

ol

1

=

m ol
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Fe UEPATH37,38]. oA it vt Axl=olA] Aot tiES 9 Al 4t
o] 7} &3t 9lojlont, 1990 2K E Bt A4 (group B streptococcus, GBS)
o= A=At GASOll 9t 8L AfE HA= F71H 0= F3¥5kal APSGNZ RF
oF 22 A7t S0l EEA] EA EAE o, X GAS 59 A A9 giH39l.
D A FFol|& B et QdFd= Herd 20 E o Er). KDeF fAFSHA, tharst 49a-
AT WSS 1, Ay H FARA G| wet B W9 ZolE YEhH, ol J
o U PEFY 4 Akelof 719l

wpebA], Axk= KDY 991 HdAl= AA ddol o A4 Ao] £33}, F2 §74
7F2 Aofe] Buel HSAE ok gyt 59 HIkH nBESY 4FY Aolgh= 7H
<= A%t KD A W7t Brju G Ho} FofAlop shetojoflA] &2 A&
Hobe A Ui ¥stste njES9] Ato] wizol=tal AZetth41,42]. KD
A A7 EF YR AAS FE2 Welolu YRICA FYotAlT, HAgEo
9] o] Aoks2 4ol ool WstH B4 A, & KD B A3t
2 X4 7137H Y vk AT 4= lvH43-45].

=
o &

)

=
1o
olN

o
ol
oZ,
i—“,
=

KDS 9518 SAS Qurael slole iy B ARy Agate thav], P4 JFo] o

21 AR 7T 4 G APN} BT AR KDO AR Aol ARk o
o Aol Aglo] Az B0 AESHE HYAR, o} ole] vl Wel AV} AVEIRE
A= o]AAh weh, KD Alo] £3}0] st 5ol ue Motsl wEE0] QHt 4o
A9 F Ueht we P45 FFolen 24T 4 Ytk KDE 2912 Agt 122 99

KD 1 et ey iol digt A7} 2| &= ofof git.
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