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Background: The prevention of coronary artery aneurysm is important in the treatment of Kawasaki disease
(KD). Thus, the ability to predict the risk of coronary dilation before initiating therapy would be very useful.
In this study, patients suspected of KD underwent echocardiography and were evaluated for specific findings.
We observed for specific changes that occurred in the course of KD, including when they appeared and their
association with coronary dilation (Z =2.5).

Methods: We evaluated 169 patients diagnosed with KD. We analyzed the associations of coronary dilation with
specific echocardiogram findings, including tricuspid regurgitation, pulmonary regurgitation, mitral regurgita-
tion, aortic regurgitation (AR), pericardial effusion (PE), left ventricular end-diastolic diameter, and left ventric-
ular ejection fraction, during hospitalization using univariate and multivariate analyses.

Results: Univariate and multivariate analyses showed that AR, PE, and left ventricular dilation were significantly
associated with coronary dilation. Specifically, AR preceded coronary dilation, and its positive predictive value
for coronary dilation was 30%, sensitivity was 42%, and specificity was 76 %.

Conclusions: AR, PE, and left ventricular dilation were associated with coronary dilation, with AR preceding its
occurrence. Therefore, patients with KD with AR early in the diagnosis require careful follow-up. Furthermore,
prompt intravenous immunoglobulin therapy should be considered.
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Fig. 1 Flow diagram showing the exclusion pro-
cess before univariate analysis
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Fig. 2 Classification of valvular regurgitation

(A) MR trace, (B) MR trace, (C) MR mild, (D) MR moderate, (E) AR trace, (F) AR mild

AR, aortic regurgitation; MR, mitral regurgitation
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Table 1 Characteristics and clinical outcome

Dilation+ Dilation—

n=33 n=136 p value

Male gender 14 (42%) 72 (53%) 0.333
Age in month 26 (11-42) 31 (18-50) 0.108
Patient characteristics Age of onset < 6 month 6 (18%) 7 (5%) 0.022
High risk in Gunma score (score=b) 18 (65%) 61 (45%) 0.337
Incomplete Kawasaki disease 4 (12%) 22 (16%) 0.788
Recurrent Kawasaki disease 5 (15%) 7 (5%) 0.059
1st line IVIG resistance 15 (46%) 34 (25%) 0.031
initiation date of first line therapy 4 (2-5) 5 (4-5) 0.009
sBP max 122 (9.3) 120 (8.9) 0.295
Albumin min 3.2 (3.1-3.6) 3.4 (3.1-3.6) 0.663
D-dimer max 2.3 (1.4-3.5) 2.6 (1.9-4.4) 0.127
CRP max 5.5 (1.4-14.6) 5.2 (1.2-12.6) 0.556

Clinical outcome TR+ 7 (21%) 26 (19%) 1

PR+ 1 (3%) 0 (0%) 0.195
MR+ 30 (91%) 98 (72%) 0.024
AR+ 23 (70%) 23 (17%) < 0.001
PE+ 22 (67%) 34 (25%) < 0.001
%LVDd max 105 (100-108) 102 (91-105) 0.001
%LVDd=105% 27 (82%) 73 (54%) 0.003
LVEF min 0.61 (0.52-0.63) 0.61 (0.46-0.63) 0.688

Categorical variables are summarized as numbers and percentages and the Fisher's exact test was used to compare between-
group (Dilation+ or Dilation—). Continuous variables are summarized as the median and interquartile range and the Mann-
Whitney U-test was used to compare between-group. For only sBP max, Student'’s ¢-test was used.

AR, aortic regurgitation; CRP, C-reactive protein; LVDd, left ventricular end-diastolic diameter; LVEF, left ventricular ejection
fraction; MR, mitral regurgitation; PE, pericardial effusion; PR, pulmonary regurgitation; TR, tricuspid regurgitation

#ciE 26 ™H UQR: 11~42 1 H), FEHLIEIERI Tl
31 A (JQR: 18~50 " H) L7& 0 2 TAZ
Do T, EBRPERMGORRE, IRES T
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PERRFEFNC 2 WD RS SNz, FHFER OIS
DWNTE, IERIEGITIE 56 (15.2%), FEHLRIER]T
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Niz. MR, BEERa7H5 S EOSER], ReRE
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B b O REREIC OV T, #E IVIG A~
J& D ENE I EFRAE R T 15 1 (45.5%), IEHLFEG]T
3461 (25.0%) &7z, EBEINRPLIRE G T2 E
mAH SNz, @Bl IVIG Fags HEHEERIER Tld 4 H
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&7z, HEERIER TR WERA A S NI, MAERTR
DWW, I A I e i i, Albumin f/) Vi,
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ICE2WEADH S NIz, ZOWRIE, MRIZILEE
B¢ 30 Bl (90.9%) (trace 27 f5il, mild 3 %), JEHL
JRAEFI T 98 5l (72.1%) (trace 82 5, mild 13 i,
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moderate 3 ), AR & ¥ 58 %iE 6 T 23 6 (69.7%)
(trace 23 i), FEHLFEMI T 23 6 (16.9%) (trace 21
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U CERIE OB G ZR/S THRET LIz & T A, %LVDd
max H 105% LA | & 7% - 7 5EfilE, HEaRER T 27 #1
(81.8%), JEILERBIT 7361 (53.7%) &7 b, Lk
JEFITEZ W EAIMNA S5 N7z, TR, PR, LVEF min (W
INE 2 B TENRD ENEM o Tz,

(DI J—FrR & @ EhiRiisRDBE

DI I—ATH (MR, AR, PE, %LVDd) & iat@fiRik
ik & ORYE# 2 MiET U7 (Table 2), MRICEIT S
RAEER R EE G DA v ALl 3.9 (95%Cl: 1.1-13.5),
FEE DA v AHiE 2.8 (95%CIL: 0.8-10.0) TH -
To. ARICHEIT 3 AEBERFAB G O A v i 11.3
(95%ClL: 4.7-26.9), FEZOA v XHIE 9.9 (95%
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Table 2 Echocardiographic findings associated with coronary dilation (Z=2.5), univariate and multivariable
logistic regression analysis

Unadjusted Adjusted
OR (95% ClI) p OR (95% ClI) p
MR 3.9(1.1-13.5) p=0.03 2.8 (0.8-10.0) p=0.118
AR 11.3 (4.7-26.9) p<0.001 9.9 (4.0-24.5) p<0.001
PE 6.0 (2.6-13.6) p<0.001 4.4 (1.9-10.5) p<0.001
%LVDd max=105% 3.8(1.5-10.0) p=0.004 3.6 (1.4-9.5) p=0.008

OR, odds ratio

2.5
>

=

Incidence of Z

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

Time (day)

Incidence of AR

12 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

Time (day)

Incidence of PE
w

2
0
1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

Time (day)

105%

=

Incidence of %LVDd
ok MW s B N ®

12 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35
Time (day)
Fig. 3 Incidence of Zmax=2.5, AR, PE and %LVDd=105%

AR, aortic regurgitation; LVDd, left ventricular end-diastolic diameter; PE, pericardial effusion

Cl: 4.0-24.5) T®H > 7z. PEICIITF Ak T R = (%LVDA=105%) B B3R E RO A v X
DF v XL 6.0 (95%CL: 2.6-13.6), FHEEB DL Fid 3.8 (95%CIL: 1.5-10.0), %04 v Xt 3.6
Zbid 4.4 (95%CI: 1.9-10.5) TH-7z. LVvDd 5K (95%CI: 1.4-9.5) TdH->7z.
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Table 3 The date of Zmax, AR, %LVDd=105%
and PE
n Median (day) IQR (day)
Zmax 33 8 5.0-11.0
AR 23 7 5.0-8.0
PE 22 4.5 3.3-6.1
%LVDd max=105% 27 6 2.0-8.0

The date of each ultrasonographic change is summarized
by the median and IQR.

AR, aortic regurgitation; IQR, interquartile range; LVDd, left
ventricular end-diastolic diameter; PE, pericardial effusion

Table 4 PPV, Sn and Sp of AR, PE and %LVDd=
105% for the detection of coronary dila-

tion
n PPV (%) Sn (%) Sp (%)
AR 14 30 42 76
PE 7 13 21 64
%LVDd max=105% 11 11 33 35

Ultrasonographic changes appeared before maximal coro-
nary dilation (Zmax=2.5) are only analyzed.

AR, aortic regurgitation; LVDd, left ventricular end-diastolic
diameter; PE, pericardial effusion; PPV, positive predictive
value; Sn, sensitivity; Sp, specificity

BENARiLEE & AR, PE HIRDEFRIMRBRIC DT
PEERIER 33 Bl RS & LT, e@RIEEE & DR
MEAVRIE E Nz AR, PE, LVDA f5 K12 DWW T ABEHAR
H o HERRHA 2 BT L7245 R, AR & 23 Bl Al R AY
RooNn, HEERYREE 7.0 IQR: 5.0-8.0) TH-o
fz. LVDA 5K (%LVDd=105%) DWW Tk 27 B
ICHTRAERS 5, HBIH Y 6.0 (IQR: 2.0-8.0)
TdH-ol. PEIF2BICATRMNFED SN, HEHMp
JLfElE 4.5 (IQR: 3.3-6.1) Thotz. Fiz, ZHRK
ftiZe & % HOmYHiEE, 8.0 (95%CI: 5.0-11.0) TH >
7z (Fig. 3, Table 3). & 5IC, AR, PE,LVDd ik (%
LVDd=105%) FiRD 55, Zmax A 2.5 &%
HLAEGICHBI L 7zFT ISR O, b TfBliiRikig (Z
=2.5) 139 250 aI—FT O FHIEZET Lz
& T A, ARIHEFRIER 33 D5 B 14 6] (42.4%),
JEPLRERAER] 136 BlD 5 B 32 4] (23.5%) ICEHHN
Rl F o 30%, & 42%, $FEEF 76%, PE ¥4
JESERI 33 WD S5 B 76 (21.2%), FEHLBESER] 136 {41
DI 5 49 (36.0%) IR B NFHFMERHH 13%,
& E21%, HF B JE64%, LVDd i K (%LVDd=
105%) (FHEFRAER] 33 B> 5 B 11 4, FEHE R IE K
136 1D 5 5 86 Hil (63.2%) ICa8D B NEHMEE %
11%, J&EE33%, REAERE 35% TH o7z (Table4).
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CAA JEFI Tl AR AP 2.5 HIC 18], 2
BT 3 Hi 1 e, MM 2= 2.5 25Tz
FRIERIZ KD Z < AT b UTRTEEMESS, @Y% T
WWEEB A7 5 L EOSEFICKd 27 R=vm Y
WIABE IR EE 21T > TOIRWN T2 DIERSER OE N
B TATRENE (FIERAEERIGHIOBIS X REMEE & b
BLUSEETEZW, 2EFEE20.4% vs AT 28.9%)
HEZ BNz

FIERFDAERIC DOV TIE, 2 AN T2 CAA
BRI EL BB T ER Y, FERMENEE CAA A
PERAENT LA &iéﬂnfu\m\” AWIZECEA
RoMEmMNRENT. £z, CAATERIER THIRNA
EARIGHIDZ NMEBIDFED SNTe, BEEATT 5 54
DL EDBFEA I CAATERIER] & CAA JEH BUEF]
TRIEEDENEM> T, UL, BEEAD7FHM6E
HD 1 DTHh2HIRERGEMIEREHICDNWTHD L, it
BRIL RG] C iR Rats H D R WEm DA S Nz, Yl
IVIGHRSEDENICED CAAERY A7 EE 3 T
LIS TH B H, FHOYIE IVIG #&51CBE LT
X, BEO2AIVIHESIHHAN THS L CAA
R AT W EL 55 LN MR P, LA Y
WG UT2E 5 D CAATERRY R 7KL &5 L0
WEEHD Y, —EOFRMELN TRV, Fl
IZ IVIG #5217 > TEFI DRI, FEFIHICHE)
NRILEED 3 B N % BIEFIDMF > TWhizdh, & LI
JIIRHR E LS TVIG RO 5 N0 WRHANMEES
00, EHICKRHZITIRENDS.

AR, PE, LVDd #x & CAA DBES%
AT KD, DZI—FED S5 AR, PE, LVDd
KRR (%BLVDA=105%) M af@fiRIGEHEICBEHE L
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TWAZ EMNRBENT. EHIC, BERILE (Z=
2.5) HBILLEGIC HIBE U 72 RIS BR © ek Tt BhfiRdh
ik (Z=2.5) 129 % TRl Z#Ed 2 &, AR DH
EERILRRTIC N T 2 HIGE <, EBRILEZ T
e 2 FTEHGBETHS LEZ DN

CAATEEIERNC AR Z &S 2 RERI D Z K H 5
NzvosWERFchETCI2XHB D, —HIX
Nakano 5 A KEIRE % VTR L7z & 0T Y,
& 5 — 7 IEHE S DB IR E & O TR L 72 &
DTHB Y. LHL, ilie ISPz et
£ LTED, ARD CAARICHEITLTHBT S
MCOVTRIBEFENTW AN S 2. IR B T
% ARICDWVT, WA EMHEH—#EICRED N5
aL, DNIROHEHE, FAIRER.OHERSR EDIRE
72 (b2 R, REBGRENICDZ> TR N5
BEDHEETNTVDS 1. KFZE TS E Lz AR
FIIRERIRERIC 2R L Twa T eh s, 2
—HEMEICTREDES SNEDTHY, DX K
BICHEBIRILEY X7 hE<7%% T EARBENT:.

FOHRIEE, KENRFTOIE 5 HMEIEFT X D & FHHIC
REEICIENZ EENTWVDS Y. 5T, AROAE
PRI KIIRATE L 7, JIRE R RZIC KBk
HEAPERT B L VS MEEASNBE Y. chbD
WEDS, JEHROSIEE KRB FHICE > & &7
HICBEREL, FEIEEN U THREERITILD %87
EEN, AR DHEBIIRILES O & RENCHBIL, CAA
TERR & EWEE A R Uty BIA T S HEIE N 5.

PEICDWT, TNE TEEHNRMEE D & OERT
ZLHDONDELMEENY, CAA B L OB
MMERENTVS 2, Gidding 513, CAA JERKAER
IZ MR & PE (PE (ZUHi0 - SRR ORI ERE
INZHEOLER) HELIEHLN, WHEHALN
B, RIET70%, iR 89% T CAA DK E T
MTEZEMEL TS D, LA LAFEICENT
&, PEXHLZRMN, ZERMN &S IEIIRIEE
CHBICHET S T LA RENTEDD, HEHIRILE
DIRTC & 5 N2 Al RUCERE > TN 2 & ki,
B, R KL, EURILEEZTHIT S ETH
Hfetmr 3z oNixh-> 7.

MR GRS AP 2 RBIEE LTREEL,
AT T, CAA FEIERI D 6 EIC MR Z&0f
L2, IS 2 ER 421k Tl 26% 12 MR 28
LTV EREENTVS . L LAFRICEH
VT, HZSRMNT T CAA TERR & A 5 75 Bz 22
DD, LERBHCRAEELMEEZEDLEH S
Tz R TIX, CAATEBUEBI D 91% (30 /33

1), CAA JETEIER D 72% (98 $i/136 H1) 1< MR
FTRMRD 5N, CAAEBIEFIC BN TEHWEIGT
MR DR E Nz, MR ARIEMERRE XD & &<
ToERE LT, IR E < Eo T2 ERH & FH
FEIC, CAA D R 7 WV &I U TER T T a—
DI TAERE Z B 1z T I & 0 FIAR TS B E
D MR trace i (Fig. 2A) 2% < Ahv >+ LiznlhE
MNEZ BTz, KR & Lol U B I ek
FCURTR A B REIAINCEEN TR D, T HICHERICK -
TOHE BB 128, PLHRR Y, TS
FHSHEIT R Y, LVDd #iok 7 &R Bk & AN O 1
BOBEZOLE R ZIRTVEMICHD. TDXS5K
KBRS & OFRHIAN R OE NI X D i BIRILR
L ORHEMEIMEL T2 o TRl REMEDN D B

THNET, NERSERICE T % CAAEK &
LVDd $ KO B DW TR L 72385 13720 S,
JIIE S5 2tk B 2 O REDN PR S B T 2 1ic DN T
FEEERE TN TR D 220, BN O Rk e
KM R EOMRENA L 2R T Bt b eI
% 2. 20 CAA 215 )i T, Bligmes
KOMBEARDO T =NV A R LA VIMEFL 2,
IVIG # 51t Bl g i o /& DB BEMME R 9 % 2
WO HEE DB, AW TIE, IVIGERGHTIC%
LVDd 7V 105% Z#8 2 5 fEfE 11% (3 Bil/27 fi) 1
L EXD, IVIG DG XN 55 55 ik CHEnd
BHEANAENE T D, REAMOBKICHEWEL
RUTc EHERIE Tz, RIFZEIC K D LVD 5K DVHE
BREERICEE T % T EAVRE NN, HERIEIELL
RIS H BN BFTRICIE > TN % &, [k,
&G, R & S HBERIGEEZ THlT 5 L TEH
B L IFEZ SNEN ST,
SROHIIC KD, EBRILRICE > THBIT 2
AR (3 EIRILEE FHT % FCHEHAFIRTH S C
EWRENTz, EEIRERI G TE DR R OENIC L D
WEiaMkELASH, AR BB HERT
XBARTH . )IEHEZEIEEAEZ i T2 3 EH] TRl
XD AR Z@D 56, WBlRILEZ & 723 nlEerk:
AV &Rk U RIS IVIG # 5 2BAlA S 5 C &5,
HEIRGEIEDIRNCH ST S LEZBNS.
AWFZE, HERICE T %A MM OMRTH
D, UG AL XN TH Iz idV ARV, K
IZ CAA IZ 2 M — @I IERA ETH D, 1HhH
ZH A T H A IR E G X O i (6 L)
DIEFIHED D 7E o Te. SHBERGRARR LY > TV
A R BR U IRE DR ETH S, iz, DTI—0D
T TRENESER C L ICBs 0, SHEEsR L Lo
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T a—fr RO HEEHNZ FRECIEZ 5N TV & idwv
27V, SHBRIEBEXOIFBICHRZRINTES LS, B
FHETRHHIC OV CE M DRETH 5.

=
gi=] =]

JI i e S8 A2 1 Z=2.5 D BIRILTR %2 K ] T
&, AR, PE, LVDd #EKZER® BN H 5. £ D%
AN TE AR, EFIRILRLAANIC HBIS 58 &G D w
<, d#lRiLRE T2 ECAMEIRETHS. W
IS AR 72388 % ) I FRAEBN 0 U Tl e BliRai iR
VAT Mo E Ik L, RO DT I —aFil & de
MR IVIG Flia7Z e d 5 C ENEHEELEZ NS,

I

PR AIIRATIC DV T THREZ W T 2V 7 LR
PEAF e S o 2 — i E = B LI
&, BRI ER R AR TR N R 2 AR —
FAICTRAH L TR

FIZHER
ARSI BOTHR T NEHLE (COD ddH D THA.

EEOEWE

B GERENSHEIE S & UG OMEZ T 7o, L)
S ORW, 1BFE, DT I—MEORE, MXORTEEE L
LTBb o7, HEBEHEHEITICBE b > 7o, MY, B
%, HMERINEEOZE, 68, T—XAF, X OHER
Kb oz, BREEHCOMPINFICET 2K, BXUTHE
HrtioTe.
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