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Abstract

Background: Multisystem inflammatory syndrome in children (MIS-C) is a post-COVID-19 systemic
inflammatory condition with clinical features overlapping those of Kawasaki disease (KD), but with
differences in severity, treatment strategies, and prognosis.

Objectives: To compare clinical characteristics of MIS-C and Kawasaki disease and to develop and evaluate a
practical scoring system to assist in distinguishing between the two conditions.

Patients and Methods: A retrospective study was conducted in children younger than 18 years diagnosed
with MIS-C or Kawasaki disease and admitted to Nakornping Hospital between January 2017 and December
2024. Clinical features, laboratory findings, echocardiographic results, and treatment outcomes were analyzed.
Multivariable logistic regression was used to develop a diagnostic scoring system. The diagnostic
performance of the model was internally assessed using receiver operating characteristic (ROC) curve
analysis.

Results: A total of 220 patients were included: 41 with MIS-C and 179 with Kawasaki disease. Patients with
MIS-C were older, had higher maximum body temperature, longer hospitalization, and more frequent need for
vasoactive drugs and intensive care. Gastrointestinal, respiratory, and neurologic symptoms, as well as shock,
were more common in MIS-C, while mucocutaneous features and higher erythrocyte sedimentation rate
(ESR) and C-reactive protein (CRP) levels were more common in Kawasaki disease. Coronary artery
aneurysms and left ventricular ejection fraction did not differ significantly between groups. The final scoring
system included age >3 years, weight-for-height >120%, maximum temperature >39.3 °C, platelet count
<500,000 cells/mm?, hemoglobin <9 g/dL, CRP <13 mg/dL, and ESR <50 mm/h. The area under the ROC

curve (AuROC) was 0.87 (95% CI: 0.80-0.93). A simplified model excluding CRP demonstrated comparable
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performance (AuROC 0.86; 95% CI: 0.78-0.92). At the proposed cut-off, the model demonstrated high
negative predictive

value but modest positive predictive value.

Conclusion: This simple and practical scoring system, based on routinely available clinical and laboratory
parameters, demonstrates good discriminative ability and may be useful as a screening tool to support early
clinical decision-making, particularly in resource-limited settings. However, external validation is required
before clinical implementation.
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M990 1 anymgmagaﬂigmwﬂiwugwu 91NTUAAY wamaﬂmwmﬂgmmmiﬂiu HaNI5ATIVN 19

Y A = a [ v J [
AYAAULTIINNNDFI NITINHUASHAANTUDINITINY (n=220)

paanbazvegie MIS-C KD p value
) Y ) Y
I (F88102) NI (F88102)
n=41 n=179
v A
ﬂlﬁ)ﬂgﬁﬂﬁ%‘MﬂﬁW‘HﬁﬁJ
91 (1)* 3(11.4,0.1-15.0) 1(1,0.1-11.0) 0.003
LNE 0.491
- %18 25 (60.7) 98 (54.7)
- YN 16 (39.0) 81(45.3)
Tsa1lsgdian 0.018
-3 6 (14.6) 7(3.9)
-l 35 (85.4) 172 (96.1)
MNUNNBUADEIUGA (weight for height) (%) 108 + 18.73 99 + 15.40 0.001

'
o A
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paanbuzvegile MIS-C KD p value
o Gewaz) | 1wu (Gewaz)
n =41 n=179
21MSUAAS
Sunuiuitemsneuiumsinm (u)’ 3(4,1-21) 6(2,1-31) <0.001
guvgiifigegaitin’ld co) | 39.7+1.16 39.0 +0.86 <0.001
Ssuils G ' 4(3,1-21) 6 (3,2-31) <0.001
mmsmu?)auuazﬁmﬂ'& 26 (63.4) 177 (98.8) <0.001
i 19 (46.3) 161 (90.5) <0.001
- Léaumé’ﬂmu 17 (41.5) 141 (78.8) <0.001
-Sidthauaeviseuanasn 16 (39.0) 159 (88.8) <0.001
91 INaaN eI 12 (29.2) 130 (72.6) <0.001
deutiudediinela 12 (29.2) 85 (47.5) 0.037
21MINNTZUUMUAUNIY 1Y 19 (46.3) 34 (18.9) <0.001
o 9(21.6) 31(17.3) 0.504
- oumiles 15 (36.6) 5(2.8) <0.001
91MTNNTSUVUNIUAUD NG 26 (63.4) 62 (34.6) 0.001
- aaulderiden 18 (43.9) 25 (14.0) <0.001
- 91mM317a1M04 10 (24.5) 4(2.2) <0.001
- DUHAD 16 (39.0) 46 (25.7) 0.122
21MINNTEUULsEEm 8(19.5) 1(0.6) <0.001
SRIPL Y 1(2.4) 0 (0.0) 0.187
- manlasunlasvesssuuanuddnd 4(9.7) 0 (0.0) 0.001
- %1 5(12.2) 1(0.6) 0.001
91m3sthavenseveoniay 0(0.0) 3(1.7) 1
dunseiula 4(9.8) 6(3.3) 0.093
Azden 15 (36.6) 1(0.6) <0.001
mﬂ%'iz‘uUﬂmuuLﬁa%"muﬂizwﬂNﬂ’q'ummiE‘i’mﬁuwmaizuwﬁ’qmiﬁm%ﬁﬂ‘iﬂ—19 q 105




paanbuzvegile MIS-C KD p value
o Gewaz) | 1wu (Gewaz)
n =41 n=179

HaN3IMeHeliAms
seavaluTnaiiv (gdL)’ 11.1+3.02 103 +1.32 0.013
Tudindenud (10 cu.mm.)’ 13.3 +6.20 152+ 5.67 0.064
SnnudiadoavsiiaiianInsila (107cumm)® | 9.3 (6.4,0.2-27.2) | 8.6(6.0,0.6-31.8) |  0.699
Snnudiadoavsiiaan v led (107cumm)’ | 2.4(23,03-83) | 3.8(3.2,04-10.5) | <0.001
Swn3aden (10%cumm.) * 227 (219, 15-755) | 418(219,110-981) | <0.001
f1 Creatinine (rng/dL)i 0.6 (0.6, 0.2-6.5) 0.3(0.2,0.1-0.6) <0.001
seav laaonluaon (mmol/L)’ 136.3 +4.32 136.3 +2.85 0.993
seau T@on luafvema (mmol/L) ' 16.3 + 4.68 18.6 +2.92 <0.001
A Tsaudayiiu (g/d)’ 3.4+0.70 3.6+0.50 0.013
Aspartate transaminase (AST) (U/L) ! 46 (65, 10-609) 29.5 (34, 11-537) 0.039
Alanine transaminase (ALT) (U/L) ' 35 (47, 9-588) 36 (59, 6-459) 0.074
Erythrocyte sediment rate (ESR) (mm/h)lt 31(58,0-91) 74 (46, 3-140) <0.001
C-reactive protein (CRP) (mg/dL) ' 5.5(4.7,1.6-17.3) | 8.8(8.3,0.3-38.4) 0.074
ﬂﬁmnﬁﬂi}ﬁ’amﬁm%mmmﬁqq (echocardiogram)
LVEF (%)T 64.2 +12.15 66.7 + 6.38 0.069
e 135 uenszduinlanaswaoaidonvae 17 (41.5) 3(1.7) <0.001
shimsasiiladenaudennuig
ms 1anesvesrasadenrinle nlsuts 15 (38.5) 94 (52.8) 0.115

-RCA 8(20.5) 46 (25.8) 0.546

- LMCA 8(20.5) 66 (37.0) 0.062

-LAD 11 (28.2) 62 (34.8) 0.461

- LCx 2(5.1) 11 (6.2) 1
Mitral valve regurgitation 7 (18.0) 40 (22.5) 0.669
ﬁﬂmﬁaﬁ'uﬁ’ﬂ% (pericardial effusion) 3(7.7) 16 (8.9) 1
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paanbuzvegile MIS-C KD p value
o Gewaz) | 1wu (Gewaz)
n =41 n=179

MIThEmazHadNEveIMITIm
M3 1561 IVIG 40 (97.6) 164 (91.7) 0316
M3 1% IVIG A5aft 2 0(0) 29(16.2) 0.003
m3lFnnguaifvsoon 41 (100.0) 29 (16.2) <0.001
msldedaiag 0 (0) 1(0.6) 1.000
m3ldenszquiialanaz vaoaion 17 (41.5) 3(1.7) <0.001
madsumsSnu luvediemin 20 (48.8) 5(2.8) <0.001
5zﬂzna1fﬁuauiﬂwmma Nk 6(7,1-39) 4(1,2-25) <0.001
M3IdeTIN 3(7.3) 0(0.0) 0.006

" Aman + d’;ugﬁ'mmummgm; mean + SD
yfsegu, (Mdeseninenies ng, ﬁwqﬂ—qqqﬂ); median, (IQR, min-max)
fele: MIS-C = Multisystem Inflammatory Syndrome in Children; KD = Kawasaki disease; IQR =
interquartile range; SD = standard deviation, ESR = erythrocyte sedimentation rate; CRP = C-reactive protein;
AST = aspartate transaminase; ALT = alanine transaminase, LVEF = Left ventricular ejection fraction, RCA
= Right coronary artery, LMCA = Left main coronary artery, LAD = Left anterior descending artery, LCX =
Left circumflex artery
AMMTUTTUVUAZUUY 1AATUATIEHUVY multivariable logistic regression Wﬂj1ﬁ%§ﬂﬁ1%}ﬁ1lluﬂ
351313 MIS-C uaz Tsamad 18un eng hminifleudaugs gumgisunegega siwauniaiden
sefudTuTnatu f CRP nage1 ESR Sahmmiannszuuazuuundeuimuagadafiine auveadanls
sz TiagniHUAIIN ROC curve analysis Tasidenmifils positive likelihood ratio gafigasanfuaIy
mngaulumsrh ) 1dmenain Ms19H 2)
uazizumzuuumwﬁ@ﬂw%nﬁmu@@ﬂﬁ@mmmmﬁwﬁq‘mwﬂaﬁﬂmajﬁm CRP (151471 3)
Tas3zUUALUIULATIY CRP Sazuuwdy 9 azuuy uaz1¥a1 AuROC 0.87 (95% CI: 0.80-0.93) (gﬂ"ﬁ 2)
vz uuazuuumadenilisan CRP Sazuuudy 7.5 azuun uazliA1 AuROC 0.86 (95% CI: 0.78—

0.92) (3171 3)

' Y
9y ° ' ' g @ a a
fﬂicl‘]ﬁl'g‘]Jll‘ﬂgLluulﬁﬂflﬂLlUﬂﬁ'g‘H’JNﬂqu’ﬂ?ﬂﬁ"ﬂﬂlﬁﬂ‘ﬂﬁWﬂiSUUWaQﬂWiG}ﬂL%BTﬂ’]ﬂ-19 il 107



d' v A 9 o 1 Y 1 % [ a Li’ a
MN13194N 2 ﬂ‘ﬂ%ﬂ“ﬂﬁlsﬁﬁlufnﬁﬂu!,uﬂﬁ%W'J'NZJJII'J‘(’JﬂQiJfﬂfﬂﬁ@ﬂl?ﬁJﬁaWt’Jﬁ%UUﬁaﬂﬂWﬁﬁﬂl“ﬁ@Tﬂﬂﬂ-l9

a 1 I J { o ' [
(MIS-C) 1az 15AA11a917 1agiiA1 C-reactive protein 1iuo3Alsenon nazazuuuimvualiudazilady

tode Adjusted OR Coefficient ﬂzamuﬁuﬂm ﬂzamuﬁ
(95% CI) (95% Cl) NUVVDIADY MruA

91

<39 1 0 0 0

>3 gl 4.37 (1.75-10.97) 1.47 (0.56-2.39) 1.33 15

dmindeusudauge

<120% 1 0 0 0

>120% 6.21 (1.94-19.86) 1.83 (0.66-2.99) 1.64 1.5

gaungingsganiald

<39.3°C 1 0 0 0

>39.3°C 3.19 (1.21-8.41) 1.16 (0.19-2.13) 1.04 1

NS aen

< 500,000/cu.mm. 6.70 (1.38-32.30) 1.90 (0.33-3.45) 1.70 1.5

> 500,000/cu.mm. 1 0 0 0

seavdlulnadu

<9 g/dl 4.45 (1.38-14.40) 1.49 (0.32-2.66) 1.34 1.5

> 9 g/dl 1 0 0 0

A1 CRP

<13 mg/dL> 13 mg/dL 3.87 (1.0-14.99) 1.36 (0-2.70) 1.22 1
1 0 0 0

A1 ESR

<50 mm/h 3.05(1.22-7.58) 1.11 (0.20-2.03) 1 1

> 50 mm/h 1 0 0 0

AZUUUIINGITA 9

1w U { % a d
NI AvasiaiuTonanlsuudn (adjusted odds ratio) 18nnsianzvuuy multiple logistic
1 ‘4
regression taz AU U lanamsuasmdulszantueauusiasy (coefficient) I¥iMunzauae

M3 lFanunanaiin

o o @ J { @ { a
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d' v A 9 o 1 Y 1 % [ a Li’ a
@19199 3 Taden 1o lunsdwunszvi19g1enque 1Mo UH a8 VU RAINITAALED 1AIA-19
a ] 1 . . I J A o Y
(MIS-C) taz 13aame1n 1ae 11i5uA1 C-reactive protein 1JuoAlsenou uazazuuuimrualiunay

11998

tade Adjusted OR Coefficient ﬂzuuuﬁuﬂm ﬂzamuﬁ
(95% CI) (95% Cl) NUVVIARY | MITiHA

91y
<37 1 0 0 0
>3 gl 4.41(1.79-10.87) | 1.48 (0.58-2.39) 1.28 1.5
dmindeusudange
<120% 1 0 0 0
>120% 4.88 (1.65-14.49) | 1.59(0.50-2.67) 1.34 1.5
auvgifigagai
<39.3°C 1 0 0 0
>39.3°C 3.24 (1.24-8.44) 1.17 (0.22-2.13) 1.01 1
NS aden
< 500,000/cu.mm. 5.66 (1.20-26.69) | 1.73 (0.18-3.28) 1.49 1.5
> 500,000/cu.mm. 1 0 0 0
seavdlulnadu
<9 g/dl 3.98 (1.28-12.34) | 1.38 (0.25-2.51) 1.19 1
> 9 g/dl 1 0 0 0
A1 ESR
<50 mm/h 3.19 (1.30-7.80) 1.16 (0.27-2.05) 1 1
> 50 mm/h 0 0 0 0
AZUUUIINGIGA 75

1w 1 { [ a o
NI asnsraiuTenanysuuds (adjusted odds ratio) 1&annmsinszuuy multiple logistic
H 'd
regression tazAzUUNAUA lanamsuasmduyszantueauusiasy (coefficient) I¥Munzauae
Y aa dy < A 9 o A ' ' Y
mﬂﬂmummauﬂ GlﬁNuLﬂu5$°]J°]Jﬂ$LL‘LJL!“VINL'Qﬂﬂﬂ'?‘l’iﬁ‘ﬂﬂﬁﬂ!‘ﬂuliJﬁWIIﬁﬂﬂi’J%ﬂW CRP ‘lﬂ
f1elo: OR = odds ratio; CI = confidence interval; CRP = C-reactive protein; ESR = erythrocyte sedimentation

rate

1 4
ﬂﬁclﬁlgfli$°IJUﬂ&’L!uuLﬁﬂ%OWLL“LJﬂig‘H’JNﬂfj‘llE]TﬂﬁEﬁlﬂ!.ﬁllﬂaWUi%UUWﬁlﬁﬂﬁﬁﬂL%ﬂIﬂ’m-19 i 109
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(7]
Yol
&
o
T T T T T
0 .25 5 5 1
1 - Specificity

Area under curve = 0.8709 se(area) = 0.0347

v 1 ¥
31 2 n31l ROC wesszVUAZHLWND 1T IUNTZHINNgUEIMIBNIFUNABTZ DUNEINTAAITE Tnda-

19 (MIS-C) taz 151719510 (Kawasaki disease) 1agiiA1 CRP (H11039A152n91 ((AUROC 87.1% (95%Cl:

80.0-93.4))

Sensitivity

T T T T

25 5 75
1 - Specificity
Area under curve = 0.8582 se(area) = 0.0367

o4

H ] Y
31 3 n3 1l ROC oIz UAZULWND 1T T ZHINNgUEIMIBNIFUNABT L DUNEINTAAITE TndA-

19 (MIS-C) ttaz 15aa11%10 (Kawasaki disease) Tae'lifian CRP 1$ueanilsznou (AuROC 85.8%

(95%Cl: 78.2-92.2))

]
o A
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d‘ =1 Aa a 1 g Y o Y A [ d‘
wenfSeuievlsz@nsnw nuimsassszuuldane huazanusumng Indifesiu Taeszuun
= A 9 v Y 9 o 9 1 A 1
1 crP i 1dyadn >4 azuuu T ¥esas 82.8 naganusunziesay 682 dauszuuilull crp
dioldyada >3 azuuu e h¥esay 82.9 nazanusuniziosas 69.5 (@15199 4) Wa predicted
probability plot LH#AIAINTOANRDIVDILUVTIA0INUToYaT TunInsaw uduredenzuuuiinis

@ d? = 9 I3 (% ] Ao o A
NILAYAININVUBIDNIVTENOUITUIUAIDY NN (gﬂ“l/l 4 19 5)

m319d 4 WFeuiieulszansnmszuuazuuwie 195 uunsgnINNqUeINMIENITUNABIZULHAINT
a A a a Lo A A IS s
Anre 1n3A-19 (MIS-C) waz 15AN1YN (Kawasaki disease) nuaz lilar cre ilueenlsznen uay

(Z

PANAUVDNISUUASLUUY

ISUY Au 95 Cut- Sensitivity = Specificity PPV NPV Accuracy LR+ LR-

ASUUY ROC % off

Cl

1 CRP 0.87 0.80 >4 82.8 68.2 34.1 95.2 70.6 2.60 | 0.25
0.-93

aifi crp 0.86 0.78 >3 82.9 69.5 349 95.3 71.7 2.71 1 0.25

1 o . . v g o (2

1"i3~l1€l!1"i(ﬂ: ﬂ"lﬂ?l']llllﬂ (sensitivity) AIUIUNIS (SpeCIfiClty) HAZATWIINTUAN €] ATUIUITNYAAA (Cut-
A 9y a A aa a 4
off) Y9Iz VUAZUUNN I3 LANTAIMANGANINMIUATIZN ROC
o X dqos v . . . , Y
A189: AuROC = WUN 1A 1A receiver operating characteristic, 95% CI = ¥4ANUIFDNUIDIAL 95 (95%
1 4 U 4
confidence interval), PPV = A1NW 1N T U WA UIN (positive predictive value), NPV = A1WYINTUNAAD
o [ 1 I

(negative predictive value), LR+ = 991518 3UAIY urvziluveanaun (positive likelihood ratio), LR- =

[ 1 [ I
oAT1@IUANNUINLUVDINAA L (negative likelihood ratio)

] Y
mﬂ%’i:‘mmzuumﬁafﬁ’muﬂiwawﬂqummiamﬁuwmmzuuwmmmm%hm-19 il 111



| = Predicted probability ® Observed proportion

~ ' 3 A b2 . .. Y o
3‘]]7] 4 ﬂ51‘1/\|Llﬁﬂﬁﬂ’31uu1ﬂglﬂuﬂﬂ1ﬂﬂﬁm (predlcted probability plot) 611mizuumuuuﬂlumﬂ%muuﬂ
k2
i%‘ﬁ’JNﬂqu@”lﬂTi’t’)ﬂLﬁ‘U‘Hﬁ1858Uﬂﬁﬁ\iﬂ”li@]ﬂl‘%ﬂiﬂ’m-w (MIS-C) ngjiﬂ?n’ﬂ‘ﬂﬂﬂ (Kawasaki disease)

1 I 4 1 ] 3 { o 1 { o a
Tagiian CRP Wueaalsznou nfssumeuszninaanuiazdlun ldnnuuuiiaosazandunaldas

| = Predicted probability @ Observed proportion

H 1 I~ { 4 o
5U7 5 namluaasauiinzuiinianisel (predicted probability plot) ¥0a5zvUAzUL UM IFUN
9
FEUINNGUOINMIONAVHAWIZUUNAINTAATD 1AIA-19 (MIS-C) 1az 15AA111911 (Kawasaki disease)
] 1 I~ 4 1 [l I { o 1 { o
Taglitia1 CRP Wusandsznoy nFsumeuszninanuiiztluinldnnuuusiasaazanduna’la

934

o o @ J { @ { a
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MIANEINLAAIIRIUIINITTUUNTEHINNGUDINIONAUHABILUUNRAINITAATD 1AIA-19
a o I
(Multisystem Inflammatory Syndrome in Children; MIS-C) a2 15AA11%10 (Kawasaki disease) 6909111
AMNUNINIENNAALN 1119991N01INSHAAINANURUFouAUBE191n Tasmunz luszezusnuealsn wa

=2 dy o A v A A 1A %} v A A = o U =
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P 1M VINVOINEINeNa UM nazaewimaeiae Ia wuldesndnTungulsaninaena edralsna
[ ! { o Y 4 o & o
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TUINTANOAAINIT FIAOANR0INUNITANYIVOY Mikhail tazaAmz'* uaz Lauren vazams '™ AW
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d' ] A = dy 1 = [ 9 1 1 1 a
Mnhaulafe MIANEIUNLNAMATENTO AU "lmm ESR ttag CRP ’Ej\‘iﬂ’lﬂﬂﬂﬁ]ﬂiﬁﬂﬂTﬂ%?ﬂ

5,13,16,22-26
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SHALUANANIINHATYITIIITUND U U ﬂ'J'qul@ﬂﬂ']\ju@']ﬂa'ﬁU']ﬂllﬂﬂ']ﬂﬂ']ﬁcﬂﬁﬂjﬂ MIS-C [lu

= dy Yo Aana [ Y] Y] A 9 Y1 Y Aa oA [ I v A g‘/
ﬂ13ﬁﬂ‘lﬂﬂuulﬂﬁ‘]Jﬂ']ﬁ']u‘ﬂﬂﬂLLa%ﬁﬂHWiuﬁ%ﬂ%LﬁNﬂu Tﬂﬂi‘b’ﬂTﬂNﬁﬂ\?ﬂQ‘Uﬂﬂ?ﬁ a usnSuuran anna

9
(% Y

o H 1 .. . . ] ) a s A o w
AT IANITONIAUTUGS 19U D-dimer, ferritin %30 interleukin-6 11 1dgniiw1 sz iosaindosiia
@ - a s A a 1
AMUNTNINTHAZMTIDINTATI TUDNADIUNEIA Honant msnsziiuayTunguTsan1en
Y ]

Aganua1 CRP Huva Tugeulugiandinsszuiaved 1a3n-19 FdoAndon 51891910 Xinglin

27 . 28 I = Y e 29
wagaue’ 1ag Justine togane™ uUIINANIANEIINDNY sz 18U THUALANA 1Y

Y @ Y A = =~ = 2 ] 1 1

Tudmmanisasrviladreadudesnnudge msane it luwuanuuana19e9a lef

ventricular ejection fraction (LVEF) 11ag8@a31013Wun15 1ilanesvesnasaasaniilalalsuissening
4

HilhenqueimssniaunaleszuUNaINIIAnIEe Ina-19 (MIS-C) uaz 15AA119110 (Kawasaki disease)
pgnTilod N 19ana FaeanaoiuNTANEIYDY Mikhail tazanz'® Hadina1101905 18 189 1ANTR
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