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We present excerpts from the “Kawasaki disease research in the data-driven era: From omics analysis to artificial
intelligence” symposium held at the 60th Annual Meeting of the Japanese Society of Pediatric Cardiology and
Cardiac Surgery. To determine the etiology of Kawasaki disease (KD), machine learning by sparse modeling of the
nationwide survey data in Japan was performed and the results were presented. Moreover, the results of a multi-
center study on multisystem inflammatory syndrome in children (MIS-C) and KD were also described. To elucidate
the pathophysiology of coronary arteritis and to explore new therapeutic agents, the findings of a single-cell analysis
of cardiac-derived cells over time in a KD mouse model were reported. Moreover, we provided the results of a pre-
vious research that attempted to predict the appearance of coronary artery lesions by machine learning based on the
clinical information obtained from the KD patients. The study outcomes of a nationwide survey of transitional and
lifelong medical care among adults with coronary sequelae of KD using the JROAD-DPC database as well as infor-
mation on the training facilities of the Japanese Circulation Society and characteristics of patients at these centers
were also detailed. We hope that you will consider this review paper and become interested in the etiopathogenesis
of KD and its treatment advances.
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RAR, 1 HOSIRAEDBEL TV A AR Z R L
TED, OBOFHME VWS I HIRESR & RIS
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JIEHR 3 & O MIS-C 1d% < DY+ kA1 V8
THRIEMEBTH S, TE, DEOMEZ VT
TR O K 772 B lE T X 2R E N, A
RTE TN AAEEIC R o 7z, ATFEIZ 0.1mL
FEIE DRK CRIEEISIIEDNFIRETH D, HEH LD
FEHRRE DRI AE U CHIES 2 I8 1723888 3 % 44
HWND > kDY A S A1 VHE EIFERR D, Kk
PNCZE DT A S AV ElEL, ZORRNZ{E,
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ARNRBERSBSFIME F4E £35S
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et LT, ARFLEOHE ML i o TR0,
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FH S, 2021 FlTOAkEEZ 2 L MIS-C B#&
DOFRIAZ HNT, 71 EOY A A 2z HlE
LU, &Y A b AA MEOFREHN 2L & i RG % %
UG L ™. JE RIS @itz ok R 7, fiA
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A N A T ORFREIZA L & BRRIGSO IR R 2 6 b g
5 L OEBENHSEMMNC R Tz, £z, HIHIBET
f#ZAE3°, 2nd line, 3rd line OIBHIVARE % FE L 7= JEH
T, EOFHITEDX ST A M AA HEHE) L i
BICEB D EBRLE Y.
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fii & LRI AT TRE R 2 INEE L, MIS-C & )I[Ik5 D
FEITY A B A A R 2 S U T, IR & HEiR LT
MIS-C THEET, EEHITROEEE %S 3 K7z
EL. TNHORFIXIEHREESEI T A Z L L,
MIS-C DJFRE L RS BIR L TV 5 T & ARE S Nz,

DO XKD RN D T OFEINNIRHREFEZ Y A
NAA VW RS B RIEIER B OREIRICEH & &
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Bl 1. EHICHEREMATIC K D, #HEAFNC B % HIE
HIDRNR & AR fREENC A B IR N T DRIERTTS T
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s iBEE RN AT REIC 72 % AR L TV 5.
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BRI, T 2R L DD, BERIERES
BB S RGN T OWEZIT>T0a. @if
M - PUHEED R - MEERAICHDE U CH AR 7%
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RRIKEREURF DRV R R FISOWVT,  HIREE & bf
2%« WY EMTHEZII 2= —2 9 V¥R
LV RERRTRE RN D 26 DDOAREIMDTH
MiaYy—VeEZ BN, 5%, KEREEEDMRE
N%. Tz, WETEZZHFOEIMSHEY, s
3% AL DR, ENAY o A 75 E L BT
H 5. )eHiE OBFHEG O BRI EAE 2 K 98 Y
A7 OFER 2 RN FRIL, SRABICIS U Tc il s G ik
OEFENZ B L TR ZED TS, GEHET)

3) NNBBE 7 RAETIVDO VT 1Vt VR

YT IVEIVIRRT &, 1R L)L OB 7R
fEMT CdH 5. ORI, MEFCMAZERD S L7z
RNA ZFZ DT LTV D, TOFETIEEH
IS DA Z AT B 728, U2 T IV E—
MERZELE L TLE I RED DTz, LHFEDO Ry 7
Ly b &3—0— Rl X 2 il OfEAIC K >
T, YT I)VNTZE KO BIEICHETE S K91
Tofz. YT IVRIVEERTTIE 1 1 OIS &ic
RN T 723 B 728, (2 OMIEORM~E SF 2T,
PR IREEE O FE i v b T — T gk, AR
S K % trajectory fiftfi7x EZ KM 2T EMNTE
5. ARTIE, NEREEEORMMEAER (peripheral
blood mononuclear cells: PBMC) *®, JI[lEHK~< ™~ &
ETIVOIME ROk OMZ Wz v 7)be)b
AT OFERIC D EFENT 5.
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2" line
31 line 1
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10 11 &AH

JIIEE 555 5> MIS-C 823 D PBMC Z flWLWT ¥ > Z7 )b
YU 7 92 U 723 % Table 2 12 & & &bz 1527,
2021 40D Geng 5D ZYHRE LT, Hiflan
FIAINWADINYT 2w IS MIS-C DfEHEMRRA
R IEHE & DL 16182029 23 TN 52 { D
SNHDREENTWVWS. D55 Chen 5, JIIFF
KB\ THRET 7)) vk AVIG) #id PBMC %
HAOWTy Y I NV)ViRiizZ R L, ZDO%OEEIIRE
% (coronary artery lesion: CAL) Off&TT — X%
PR U 72 29, )15 C L MR R AR & L U C Bk
DEAERDBEII L, U 2 SERIGARHIC I LT w
Tz. CAL 25 IS T, HERE ERLERDS Y A K
HA VA M—LOEEBEFRTHY, HBRT ZEH
HHAE/Y matrix metalloproteinase (MMP) 9, MMP17,
MMP25 7% Eic X 2 EHRG, fuEiifao® ik
H LT3 aREEAVRIE E Nz,

7235, PBMC IE A M0 A 5 B A il Dkl K o
TEIE N, V2 SERROHER, BHRHIIEZR 2Rk E
N2H, GFHERDUFEEERIZIEM X Nz, iFpERIE
SUEHAO )RR CEBICHEM U, JRIEIC EE R A
ZHS TV AR EWWA, PBMC Z Wz v
TV VT TR ER DM UEIERE IR R 5
TW5. IR MIS-C I 3B1F % KM hERD 1%
H T 528, 9 DDaFR— MIET S 103 Hilk
@ PBMC 7z Wiz o > 7 )V R UK O 7 — 2 72 15
L, DIDICEENBUFPEROIEHZ LD T2 X Z R
WIS NI . ZOREE, JIIF & MIS-C 2B\
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Table 2 JlliE&wE MIS-C DEERR PBMC AW > 7L I VR ORTES

EiD74 b3 FRIBSHA FEGIER

Geng Z et al'® HC — 2
KD Before IVIG 2

Ramaswamy A et al'® HC — 6
MIS-C Acute 7

Recovery 2

Fan X et al'” HC — 1
KD Before IVIG 1

de Cevins C et al'® HC — 7
FC Acute 1

COVID-19 Acute 4

KD Subacute 3

MIS-C Subacute 2

MIS-C + myocarditis Subacute 6

Wang Z et al'® HC — 3
KD Before IVIG 7

After IVIG 7

Syrimi E et al?” KD Before IVIG 1
MIS-C Acute 2

Recovery 1

Hoste L et al?" HC — 5
MIS-C Acute 7

Chen KD et al?? FC — 2
KD Before IVIG 3

Liu X et al?® HC — 3
KD without CAL Acute 5

KD with CAL Acute 1

Chen Y et al?” HC — 4
FC Acute 3

KD without CAL Before IVIG 5

KD with CAL Before IVIG 4

Zheng Y et al® HC — 3
IVIG-responsive KD After IVIG 4

IVIG-resistant KD After IVIG 5

Xu'Y et al®® HC — 3
KD Before IVIG 6

After IVIG 6

Lin Q et al?” FC Acute 3
KD Before IVIG 3

After IVIG 3

CAL, coronary artery legion; COVID-19, coronavirus disease 2019; FC, febrile control; HC, healthy control; IVIG, intravenous
immunoglobulin; KD, Kawasaki disease; MIS-C, multisystem inflammatory syndrome in children; PBMC, peripheral blood mono-

nuclear cells.

T cluster of differentiation (CD) 177 [t D& M:AL
TFFRERDEIN LTI, (BRI ™ 1 )V AP
B, o RNE S BE R TR N 23D R o
7z. CD177 (& platelet endothelial cell adhesion mol-
ecule-1 & F5E UHFHER O EICEIE#E L TV % W,

CD177 Btk OYEPEALEFHERIE) [IRHE & MIS-C DUvg
NL AL, ORI LTy
7z, JIEYE & MIS-C I3 ZUFHERD IS A = 1 fi#
M, trrpeRoBifEs:, 1HIEBROESE, ko

ARNRBERSBSFIME F4E £35S

IRz, neutrophil extracellular traps fE K O 5 1
REREBIEL TH D, WFhERIEIELICR S BE S 2 50
ffiAl7 & LT Spi-1 proto-oncogene % A& L 7z.
WATEEE I BV T, PBMC Z W T2 fif#ric
MAT, Frchih Uz ik z fncy
YW RIVIRRT 2 F S B T & T, JRFTT OIS
REMRAIADHEA TE T VA, — T T, (O
BRSO DI EML Cld e M5 C Lk TE KR
V. IERIC BT MRS O BFERIEZT2 &
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BREETH A28, MEROWFEMIHZITSICIEY
AETIER ORI nEE 7%,

Porritt 513, Lactobacillus casei cell wall extract 2<%
v A HEIENR 59 % T & T @RS R ER KBk
ZREL, EEKEREL, Sz LTy 7L
YV 2RI 2. a2 b a— VREOIEHAH)
AR Tl M A, SR, s PN A,
V) 2 ENREZHIREDY 97.6 % 72 1L 6 T I D S yEkifaid b
ITHTH-HH, U RETIVOMEHRKHIRE TIEH
IR HESAERRED 69.3% 2 DTz, IR
B Clda > b —)UiE & 1355 S I E T
DEMZRS, FRMEYMII~< — 77— marker of pro-
liferation Ki-67 & HFEHL TED, REZML TE
FROBITNRBE NIz, Interleukin 1 beta T ICHE
B, ~xo/n7 77—, BRHR#RICEBWTHBIL, NLR
family pyrin domain containing 3/IL-1f3/IL-18 %%
A UT, MEFE M-SR SR, s N R A
EOMIMEM O 2 = — g Vil iz,

F 7= 41X, Candida albicans water-soluble frac-
tion 7 4 JAGEED DBA/2 = RICHEENIE 59 % C
&< 7 AETINVERL, IVIGHi#RGDH
T REFN 22 DI RN D > > 7))V 2 )L ik 72 S it
U7z, bFidZz & LISEBIRRIC I % JmREfiEIH 217
W, BonfeT—2ZERH LT ALES THET VR
TEICHERL, FiHaIEEOERZT> T\ 5. FEl
DV T RiiESIRE Nz,

PRI, JRREZMRIA G % Tz DICARGER 2 3 C TRGIES
% TRESRENT ) BFZE IS N T E 72, EFETIE
TRV Z W8 & U T HEHERI AR T D FEIRIC K
D, WKkizr—2ziEe UTR2NMRZ AT
[ — 2 BREHRL ) OMFEFEDNRHEINS K51k
TEz JFROWIZHICHENT S, T LiamoR
PRI Z TGS % T & T, JRAEMIA-OHT AR
DRIFIC DR 2 T L 72T 5. CEHHER)

B ‘v“‘\

Machine learning|
model

Computer

Fig. 4 ZEOREKRICEILKT VYV ITIVEBDA A—D

4) ERERPRICE T S Al DRTEEM

b2 &, AT (NTHIRE) O—7ETHY, K
HOT—R 7L, N2— Rz 28T 5 C
ETTPRREEIGE R LIRS A HITH S V. AL
DEih s FR7Tae AN TS5y 7Ry VATHZ LW
S Mz A TV, EFCOREZ R %7z
OOFENHFEEN TS, TDO—T{ETDH% SHAP
(shapley additive explanation) (&, /17— LBHEGHIC
B2 T 72 SekE IS CTalidd 2 Fikz i
FEISH L EFHETH % 202, R EHEICHR
T ZRENDH BN, Vi) 2 TP, S )
MENZHMPOREE ] &2, [FHICHEZG5Z 2K
& LEX, TNTIhOFHAZY (HE) BXUHE
BROBAED, EORETHNCE 2 5 2 Toin7e BAKK
KRS 2Z ENTES.

BEBCEENEOE A, WO, MERO T, E
BERE L, BE2OPHTHLILISHENDDH
D 3 B OB RIS 50T 67— &SRB
WF7E L U TR A8 2 O TEE i ST 5.
REMEWEE, MIS-C ZETMOFEEATELR L L D
ROV, T ZBRE T 70— FIC X B IR Y
TIN—=T DI AR Y, ZLTIVIG AT
HZEHLE LIERs RO THITH 5 4,
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