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Abstract

Background: We aimed to evaluate the differences in clinical characteristics and risk factors for
intravenous immunoglobulin (IVIG) resistance and coronary artery dilatation (CAD) in patients with
Kawasaki disease (KD) according to age. Methods: We collected data of patients between 2009
and 2019 and divided them into three groups according to age at diagnosis. Results: A total of 644
patients were enrolled: 168 (26.1%) in the younger age (< 12 months of age), 407 (63.2%) in the
usual age (13—-60 months of age), and 69 (10.7%) in the older age group (> 60 months of age). The
younger age group had fewer typical symptoms and a higher incomplete KD incidence than the usu-
al age group. The differences in the incidence of IVIG resistance and CAD among age groups were
statistically insignificant, except for two cases of giant aneurysms in the older age group. The risk
factors for IVIG resistance were long total fever duration and high neutrophil-to-lymphocyte ratio
(NLR) in the younger age group, long total fever duration and short fever duration before admission
in the usual age group, and high NLR in the older age group. The risk factors for CAD were long
total fever duration and short fever durations before admission in the younger age group, and long
total fever duration, many recurrences, and IVIG resistance in the usual age group. Conclusion:
Clinicians must understand the age-related differences not only in the clinical characteristics but also
the risk factors of patients with KD.

Keywords: Kawasaki Disease; Immunoglobulin, Intravenous; Coronary Aneurysm; Age Groups;
Child
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7S & AotolA IAste F4 A4l E|ACE, TR} 80%Cl A 1AJ0A] 54] Aol
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E &4 BAL BM SPSS Statistics for Windows (version 21.0; IBM, Armonk, NY,
USA)E AH&sto] =35ttt W59 M4 R HEEE e 1, 7lo|Alg A4 B9
H| otk 4% e S99 #9IE A6, Mann-Whitney U 378 &3l ¥l st
AUt IVIG A W5 o] 9= mlA= 8012 thid 24 34 &45 &
o A5kt SA4 79482 P < 0.05= A5kt

21}

1. 8xt £4

5 64479 7t BAH(Eor 3871, oot 257%)7F EeEloH, Bt AP 31.0
+ 23.87ML(FLRL, 2770, W9, 1-170709)01 A e Hl&2 1.5:10]90th. AFLe=
UEde o, ofd dAge 1689(26.1%), Yut A82 4078(63.2%), 1%8&—&% 693
(10.7%)°1 k. AA| ZApoflA] B 717 o] WAES 44.6%(287/644) 1L, IVIG A]
P2 25.2%(158/626)Z HErsITE TAFEW B2 10.6%(68/644)0014 HAE %l oH, o
% Ad 5HF7F 28 A

2. 98 JE0|| M2 &t Ay 2A
Ak 7)o 23 QA S48 AF IF 7ol AfolE EAtkFig. 1). 9% 15 02
A=Y JAHA EA T} AAL AIH= Table 13} Table 20 Q.9F|of Qitt,
oldl AT YNt AL TP W, ofd AP LD A& 7|7ko] HkoH
(P € 0.001), At 4} = HJA1(P = 0.003), LA 7IAH(P € 0.001), Bacillus

B Conjunctival injection

B Changes in lips/oral cavity

" Change in extremities at acute phase
B Polymorphous exanthema

B Cervical lymphadenopathy

Usual age group Older age group

Fig. 1. Incidence of diagnostic symptoms of Kawasaki disease according to the age group. Younger age group: < 12 mon; usual age group: 13-60 mon;

older age group: > 60 mon.
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Table 1. Clinical characteristics in patients with KD

Younger age Usual age Older age
(n=168) (n=407) (n=69)
Sex, male:female 99:69 243:164 45:24
Age (mon) 7(1-12) 31 (13-60) 72 (61-170)
Weight (Kg) 8.4 (4.3-15.7) 13.5(7.2-24.8) 21.7 (14.1-54.0)
Height (cm) 70.0 (52.0-98.4) 91.7 (68.0-122.3) 115.4 (103.3-158.6)
Fever duration, total (day) 55 (1-11)" 6.5 (2-19) 6.6 (2-17)
Fever duration, prior to admission (day) 4.0 (1-11) .8 (1-17) 4.9 (2-16)
Duration until fever subsided (hr) 44.0 (3-178) 50.7 (3-164) 57.0 (13-121)
Hospitalization duration (day) 5.3 (2-20) .1(2-30) 5.2 (2-39)
Counts of diagnostic symptoms 3.2 (0-5)" 3.6 (0-5) 3.5 (1-5)
Conjunctival injection (%) 137 (81.5) 357 (87.7) 59 (85.5)
Changes in lips/oral cavity (%) 126 (75.0) 328 (80.6) 53 (76.8)
Change in extremities at acute phase (%) 85 (50.6) 237 (58.2)° 26 (37.7)
Polymorphous exanthema (%) 122 (72.6) 286 (70.3) 42 (60.9)
Cervical lymphadenopathy (%) 45 (26.8)""? 230 (56.5)" 54 (78.3)
BCG inoculation site erythema (%) 131 (78.0)"® 90 (22.1)Y 4(5.8)
Perineal desquamation (%) 4(2.4)" 28 (6.9) 6 (8.7)
Desquamation in extremities at subacute phase (%) 61 (36.3)" 113 (27.8) 23 (33.3)
Pyuria (%) 54 (33.37 117 (29.0)° 11(16.2)
Data are shown as number (%) and median with range.
Younger age: < 12 mon; Usual age: 13-60 mon; Older age: > 60 mon.
Y P <0.05, compared with the younger and usual age group.
% P < 0.05, compared with the younger age and older age group.
¥ P < 0.05, compared with the usual age and older age group.
BCG: Bacillus Calmette-Guerin; KD: Kawasaki disease.
Table 2. Clinical and cardiovascular outcomes in patient with KD
Younger age Usual age Older age
(n=168) (n=407) (n=69)
Incomplete KD (%) 103 (61.3)" 172 (42.3) 29 (42.0)
Recurrence (%) 3(1.8) 30( 7.3)" 9 (13.0?
IVIG resistance (%) 6 (21.6) 110 (27.0) 21(30.4)
Steroid pulse therapy as second treatment (%) 6 (16.7) 31(29.0) 4 (23.5)
Coronary artery dilatation at acute phase (%) 1(12.5) 3(10.6) 4(58)
Giant coronary aneurysm at acute phase (%) 0 0 2( 29
Coronary artery dilatation at 2 mon follow-up (%) 2(1.2) 7(1.7) 1(14)
Giant coronary aneurysm at 2 mon follow-up (%) 0 0 1(14)
Mitral regurgitation (%) 44 (26.5) 149 (36.9)" 18 (26.5)
Pericardial effusion (%) 12(7.2) 38(94) 7(10.3)

Data are shown as number (%).

Younger age: < 12 mon; Usual age: 13-60 mon; older age: > 60 mon.

Y P <0.05, compared with the younger and usual age group.

% P < 0.05, compared with the younger age and older age group.

¥ P < 0.05, compared with the usual age and older age group.
KD: Kawasaki disease; IVIG: intravenous immunoglobulin.

Calmette-Guérin (BCG) HZ 29
o] &=UTHP = 0.043). ¥,

AFA(P = 0.020), AP = 0.032)9]
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o] w3} A H|i(P < 0.001), F WA IVIG AFA(P
0.026), AP € 0.001)2] AP0 &Sk},

ol-N

3. IVIG (intravenous immunoglobulin) Z{&Hd0]] Lt 93 LI}

BAAE 39 B4 A3} &2 99 2|4 7|7ko] 44E(P < 0.001; Exp(B) = 1.878), 4 A
9 24 7)7to] FEE(P € 0.001; Exp(B) = 0.593), A& A 4% 71 FE5E(P ¢
0.001; Exp(B) = 0.993), @4%-YIL H|E0| £S5=(P = 0.004; Exp(B) = 1.025), 18]
I Y g2 7 H252(P (0.001; Exp(B) = 1.007) IVIG Aol G-2Ju]st A¥A<S
HAHTable 3).

ojd AYFoME 71 F & )& 717HP € 0.001; Exp(B) = 1.915), ¥ SFF-JI
H]&(P = 0.001; Exp(B) = 1.858)°] IVIG A3} F-oJu|st AFgS Bk Lt AP+
oA 71 & 3 & 7]7HP € 0.001; Exp(B) = 2.264), B2 49 A Y 717HP < 0.001;
Exp(B) = 0.404)°] IVIG A FoJu|gt Ade Hrh 1AFZoIM = w2 25+
Y v]&(P = 0.024: Exp(B) = 1.143)0] 27] IVIGO] tigt AFA T} folujgt AP =
et

Table 3. Logistic regression analysis of the risk factors for IVIG resistance and coronary artery dilatation

IVIG resistance Coronary artery dilatation

ORs 95% Cl P-value ORs 95% Cl P-value

Total patients

Fever duration, total 1.878 1.605-2.197 <0.001 1.242 1.118-1.380 <0.001

Fever duration, prior to admission 0.593 0.500-0.7045 <0.001

Pre-treatment platelet counts 0.993 0.991-0.996 <0.001

PLR 1.025 1.008-1.042 0.004

NLR 1.190 1.077-1.314 0.001

Maximal platelet counts 1.007 1.005-1.009 <0.001 1.003 1.001-1.004 0.001
Younger age group

Fever duration, total 1.915 1.396-2.628 <0.001 1.373 1.016-1.855 0.039

Fever duration, prior to admission 0.562 0.376-0.841 0.005

NLR 1.858 1.306-2.644 0.001
Usual age group

Fever duration, total 2.264 1.636-3.133 <0.001 1.272 1.130-1.432 <0.001

Fever duration, prior to admission 0.404 0.270-0.607 <0.001

Recurrence 3.261 1.404-7.572 0.006

IVIG resistance 2.560 1.450-4522 0.001
Older age group

NLR 1.143 1.018-1.283 0.024

IVIG: intravenous immunoglobulin; OR: odds ratio; Cl: confidence interval; PLR: platelet-to-lymphocyte ratio; NLR: neutrophil-to-lymphocyte ratio.
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A= Fu]gt 2to|§ HoA] Akt

TZA-YunL HLL [VIG AT TAEM 3k 93] ozt LA 9rH18-20].
IVIG A@dol 9le Ak IVIG §H3/30] Sl At A8 AT 331-H I Hl&o] &
Ofm|SHAl &QITHI8]. EFF-H T vl 9ok IVIG A2 IVIG A& d Eag-guxy
Hlg $27} &3 4w 71 WTH19). B3 5 F-P I 0|83 G4m- o u]go)
232 7HRA1HE B IVIG A1) 738 et oS QIR DA TH19). & dAtollAE
SFF-HIO Hgo] BE oA W ] AF A oH, ofd ARt g
oA IVIG A3 9] 91 QIR UeRRT.

Fau e 7Y G471 Bt THasHs Aol Jlol, A% 7 < 300.0 x 10°
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