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Abstract

Background: Coronary artery aneurysm is a major complication of Kawasaki disease (KD). Patients resistant
to intravenous immunoglobulin (IVIg) therapy are at increased risk of developing this complication. Several
scoring systems have been developed to assess risk and guide treatment adjustments to reduce adverse
outcomes.

Objectives: To compare the sensitivity and specificity of the Kobayashi score and the Las Vegas Scoring
System (LVSS) in predicting IVIg resistance among patients with KD at Chonburi Hospital, and to identify
factors associated with this condition.

Methods: This retrospective study included 142 patients with KD admitted to Chonburi Hospital who
received at least one dose of IVIg between March 1, 2018, and March 31, 2025. Demographic, clinical, and
laboratory data were analyzed using independent t-tests and chi-square tests. Predictive performance was
evaluated using sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV), and
area under the receiver operating characteristic curve (AUC). Multivariable logistic regression was used to
identify factors associated with [VIg resistance.

Results: The Kobayashi score demonstrated higher sensitivity (42.9% vs. 38.1%), specificity (89.3% vs.
74.4%), PPV (40.9% vs. 20.5%), and NPV (90.0% vs. 87.4%) than LVSS. The AUCs were 0.670 and 0.6338,
respectively, with no significant difference (p value 0.703). Rash was independently associated with TVIg

resistance (adjusted OR 9.50; p value 0.009).
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Conclusions: Both scoring systems showed comparable, moderate predictive performance. Despite relatively
high specificity, low sensitivity limits their use as standalone screening tools. Combining these systems with
clinical and laboratory parameters may improve prediction of IVIg resistance in Thai pediatric patients with
KD.

Keywords: Kawasaki disease (KD), IVIg resistance, Coronary artery aneurysm (CAA), Scoring Systems
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—&— Kobayashi ROC area: 0.6704 —e— LVSS ROC area: 0.6383
Reference

Scoring Sensitivity Specificity PPV NPV AUC p value
System (%) (%) (%) (%)
Kobayashi score | 42.9 89.3 40.9 90 0.67 0.703
95% CI (21.8-66) (82.3-94.2) | (20.7-63.6) | (83.2-94.7) | (0.52-0.81)
Las Vegas
Scoring Systems | 38.1 74.4 20.5 87.4 0.638
95% CI (18.1-61.6) (65.6-81.9) | (9.3-36.5) (79.4-93.1) | (0.51-0.76)
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a 4 4 a o 1 o o d v a
INN1TIUATIZHAY univariable logistic regression edsemutladenlanudunusnunsiia
Li’ 1 Y] 9 a a A o 1 A = [ v o A
AMIZABADNITNEIAIENY U TNAYAUNIIMADAADAA WL MTUAY (rash) DANUFURUTAVATINY
ANMuAeUeIn1anan1g hinouauesaens W IVIig oo 1iiiod1An19ada (crude OR 5.83; 95% CI
Y
1.30-26.18; p value 0.022) uonINHINToyan19Heel ians nuiesazvestainsla  (crude OR

1.06; 95% CI 1.02—-1.10; p value 0.006) Suundaden (crude OR 1.00; p value 0.024) seaU TN T

v ) a

Tuiden (crude OR 0.31; 95% CI 0.14-0.68; p value 0.004) HaLsEAUAIIAT U (G]'E]ﬂﬁ!,ﬁu 0.1 UN./AQ)

o 4

(crude OR 1.97; 95% CI 1.19-3.28; p value 0.008) HANUFUNUTAUAITIAANIIE iAo UAUDIADNT

o o a
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MINNN 6 ‘]ji]i]EJ‘I/]lJﬂ’HlJ’diJ‘W‘Ll‘ﬁG]’E]ﬂﬁmﬂ@mTJngi\IGlﬂ‘UﬁU’OW}@ﬂﬁi‘l’i IVIg Iﬂﬁlsl,‘]f univariable analysis

» 95 % CI
Yaya Crude OR p value
Lower | Upper

AL

¥e 1.00 reference

NN 1.36 0.54 |3.45 |0511
A

919 (1AOU) 1.01 0.99 1.03 0.171

UINUD (D) 1.02 0.95 1.10 | 0.531

dauqq (cm.) 1.01 0.99 1.04 0.327

BSA (m’) 3.01 0.23 38.58 | 0.398

szezani v () 1.00 085 | 1.19 |0.967

RRIERGHIGT

, 1.00 reference

Tuw

N 0.54 0.20 1.42 0.208

mammmwmﬁ@uamﬁﬁ

, 1.00 reference
Tuw
Ny 0.38 0.14 1.05 0.061
' ¥ A A
GI?JNHWHQ@Q“VI?‘I@I@]
lhjwu 1.00 reference
Ny 0.82 0.32 2.11 0.676
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» 95 % CI
Vvaya Crude OR p value
Lower | Upper

N
uliJ'W‘U 1.00 reference
Ny 5.83 1.30 26.18 | 0.022

MIoNA VYUY 911N

iy 1.00 reference

N 2.11 0.46 9.73 0.338
Laboratory data

Sodium (mmol/L) 0.93 0.80 1.08 0.326
AST (Liver function test) (IU/L) 1.00 0.99 1.02 0.498
Neutrophil (%) 1.06 1.02 1.10 0.006
Platelet (/mm3) 1.00 1.00 1.00 0.024
CRP (C-reactive protein) (mg/dL) | 1.03 0.97 1.08 0.328
Potassium (mEq/L) 0.31 0.14 0.68 0.004
Creatinine (mg/dL)

(per 0.1 mg/dL increase) 1.97 1.19 3.28 0.008

) [ v Ao a 4 . . . =KX o A~
dmsudavtena p value < 0.10 910N15IUATIE VLUV univariable analysis sauDeamlsnu

o aa o v a o I . . . .. . 4 o
ﬂ’J”IiJfﬂﬂiy‘VlNﬂauﬂﬂﬂu”ll“ﬁj”lﬁmi’;lmiWzﬁiﬂﬂjﬁff)’ﬁ stepwise multivariable logistic regression Lﬁﬂ“m‘ﬂﬁ]ﬁ]fl
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(adjusted OR 9.50; 95% CI 1.77-51.09; p value 0.009) A4A15199 7

2 v Jd

d‘ (% d’d a ' ' Y Y . . .
M319n 7 Tavenuanudau u‘ﬁmamimﬂm’sz"lmauauam@mﬂﬁ IVIg Tael% multivariable analysis

o 95 % CI
vaya Adjusted OR p value
Lower | Upper

ﬂﬁ‘U’JiJLLﬂ\WENﬁE)LLﬁ%!ﬁH

' 1.00 reference
Tain

Ny 0.31 0.10 1.00 0.051

]
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o 95 % CI
vaya Adjusted OR p value
Lower | Upper

[BoYAONIEL
"lliW‘U 1.00 reference
Ny 0.26 0.08 0.90 0.033
iy
vl ' 1.00 reference
UNU
Ny 9.50 1.77 51.09 | 0.009

Laboratory data

Potassium (mEq/L) 0.30 0.11 0.81 0.017
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