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0.619,P=0.002) 12l 7l B % . ROC Hh 634 ADAMTS13 Bl KD I & BT Sl E #5145 19 il 28 F AL R 0. 875,
AL FHE N 6. 36 ngem L', LI UK E Ry 70. 8% KR R E M 91. 7% . £ : ADAMTS13 1] fEifiid 5 NETs A4
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Correlation between ADAMTS13 and Kawasaki disease
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Abstract

Objective: To investigate the alterations in A disintegrin-like and metalloproteinase with throm -
bospondin type 1 motif 13 (ADAMTS13) antigen levels during the acute phase of Kawasaki disease
(KD), analyze their correlation with markers of neutrophil extracellular traps (NETs), explore the
pathogenesis of KD, and assess the predictive value of ADAMTSI13 for KD and its complications.
Methods: A total of 60 children diagnosed with KD were recruited as the KD group and classified into
subgroups based on clinical type and complications. Sixty children with febrile infectious diseases and
60 healthy children were randomly selected as the febrile control (FC) group and the healthy control
(HC) group, respectively. Clinical data were collected. The levels of ADAMTS13 antigen in periph-
eral blood and NETs markers, including myeloperoxidase, neutrophil elastase (NE), and citrullinated
histone H, (CitH;), were measured by enzyme-linked immunosorbent assay. The correlation between

ADAMTSI13 and NETs markers was analyzed. Logistic regression analysis and receiver operating
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characteristic (ROC) curve analysis were employed to evaluate the predictive value of ADAMTS13
for KD and KD subgroups. Results: The KD group exhibited a significantly lower level of AD-
AMTSI13 antigen compared to the FC and HC groups (P<C0.05). This level was negatively
correlated with the levels of interleukin-6, NE, CitH;, and transaminases. Moreover, the level of
ADAMTS13 antigen was higher at the time of discharge than at the time of admission. Logistic re-
gression analysis indicated that the decreased level of ADAMTS13 antigen was an independent risk
factor for KD (OR=0.939, P=0.004) and KD complicated by hepatic dysfunction (HD) (OR=
0.619, P==0.002). The area under the curve of ADAMTSI3 for predicting KD complicated with
HD was 0. 875, and the optimal cut-off value was 6. 36 ngeml.~', with a sensitivity of 70. 8% and a
specificity of 91.7%. Conclusion: ADAMTS13 may be involved in the inflammatory regulation of
KD through its interaction with NETs. Measurement of ADAMTSI13 is beneficial for the differential

diagnosis of KD and febrile infectious diseases, and can serve as a biomarker for predicting KD compli-
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cated by HD.
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JII I % (Kawasaki disease , KD) J& — ff & ¥ &
PP & T 52 UL B LY . % e
KRR LTI AN BT, H T 32 AR I R 3R B 2E 47 HE
P2 Wi o 56 iR sh Bk #2455 (coronary artery lesion,
CAL)JE KD 5™ 5 1 I K AE , C 88 L RO
W A9 B R IR . BR CAL Ah, IF T g #6847 (hepatic
dysfunction, HD) 41 & KD 9 % W Jf kK fiE 2 — , 2tk
W H R A R ik 40 % ~60 %, 7™ B I AT S 3 2k A
N N R e (1= O 1 o O (E 1 v )
H A B . 902 TR S 4 B b N RL B ik 9 i
2 KD Y A 55 #1048 rpMokE 48 i DL K R e
P 19 2o B 006 2 KD /Y 35 R AR . Ik, 3448
5 KD RAE i B AR 9 A PR &9, 6 T KD & HOf:
RAE RIS W B

I 48 P i A s R 24 i (A disintegrin-like
and metalloprotease with thrombospondin type 1 mo-
tif 13, ADAMTS13) 3 — Fh 3= 2 iy JFJE bR 40 i
5 43 e 1 4 TR R T, A0 T RE R U i A
P 1l % 9% B F (von Willebrand Factor, vWF ) A2 4%
#3895 Tyrl605-Met1606 48 , B 11 1M &2 2 i .
REFEXT ADAMTS13 1y #F 58 2 48 Fp 7 i ARk il
J (thrombotic microangiopathies, TMAs) A & T i
P 7. HUGENHOLTZ %' Fl ISLEK 45" %
PRFRE AL VeI R B E 19 ADAMTS13 3 P K4t
JEE R B E AR . R T X ADAMTS 13 4R it 72
AR ABIEFE , B AIE 52 58 B Y AR B I DA K v 1
41 L M 75 4l M (neutrophil extracellular traps, NETs)
N2 W0 R R & ADAMTSI3 8 8 #€ 19 56 8 A

Kawasaki Disease; ADAMTS13; Vascular Inflammation; Neutrophil Extracellu-

W S & B KD b NETs B8 il B %
W%, B, FRATHEN ADAMTS13 [ 662 5 T KD
R BE i A o

AHEGE S o ELISA W 52 KD & LA i
ADAMTS13 H0J5 7 & I NETs A= ¥ br s ) 3 3k 7K
LR G 4 ADAMTS13 5 NETs br & 9 2 18] 1Y
A, IR X ADAMTS13 4t 5 & 5 KD & H P
AR AT PR, B A 5T KD 39 &0 #L
il K LI & 1 0192 W BRI $R BT 0 8

1 MREFE

1.1 HFARIYE

1.1.1 R ERRAESA TE20244F 1A=
20254F 6 A IR N R B B JLFHZ IR 19 78 il KD
AL AR 9 A bR E 3L 60 11 & LAE v KD
2, WAL 60 151] [ 393 75 e B A Be 36 97 19 [) 4F 1% Bt
TR R O IR R LA S & O BE (febrile control,
FC) 4, LA K 60 il 76 3% Be JL 2 Of i 1712 Fn A4 A e
W12 1Y {8 B XF B (healthy control, HC)4 JL# . &
W 58 15 3 Fe Be fe B & B st ME (R S
WDRY2025-K095) , JF 4k 1% T Z 5 B9 E WA
14 45 T R0 [

F 4l 2024 4F 3 8 .0 E 9% P 25 (American Heart
Association, AHA) 3T 89 KD 8 /&, % KD 21 43
LA W4 - @D TG i AR 3l ik i 22 (non-coronary ar-
tery lesion, NCAL) £H F1 5 R 1 ik 9% 42 (coronary ar-
tery lesion, CAL)4H ; O #f ik N sk & H (5 N
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BR”) JC I W (intravenous immunoglobulin resistance,
IVIGR) 41 #1174 Bk # 2% (intravenous immunoglobulin
sensitive, IVIGS)# . 1 T KD %4 4t — i HD 12 7
b HE A BF 58 R H 2015 4F W7 K X 48 4 3L 4E
B K TN & R &k B A% il (alanine aminotransfer-
ase, AL'T) 1 1E % {H 2 £ &€ X HD, Jf- ¥ KD 41
434 HD 20 #1916 1F % (non-hepatic dysfunction,
NHD) 4 .

1.1.2 AN EAHEBRIRAE KDA D ATRIE:
DFF A 2024 4F AHA &1 19 KD 2 Wi br 5 @ )L
BN B A A Ok R R e . i
G A - OO A B BT A 9 35K Bl B ] DS AR 5 @) i R %X
A TERE QR E AR A .

R A A5 D A B B AR =37.5 °C;
QA B A B Y 5 B R TR e B 8 S SR AR B L ) 5
O ARTE 14 d P HE 32 26 [ I B 5 2 00 1 25 3R 97
@ L= W N % B A R A © R %R

P
SEHE

1.1.3 KD #resr g RPN R I NE FE
& AR 22 51 4 R A I R #6421 KD 4 UL
H BE bR o A s O MR IR 3 d L b5 @) i 401
% (white blood cell count, WBC) X C Jz I & H
(C-reactive protein, CRP) YK & 1 4 ; @ 2 P 1 i Ik
FEATH R

1.2 WARFE

1.2.1 s RFTHI R W Tl KD L R Bt
BEALEE N D G2 5Ok G R R 50 & A A 4
ROMH L A=A RAEFE IR S ) O IER %5

1.2.2 fhe#ARE FETHREMZEP AL
5 T AU [F] SR L KD 2R B2 AR S KRS B &2 A 2
AN [E] R A0 JE AR AS 5 FC 2H R B2 A B 24 K 1Y b
JEl I A5 A4S s HC 2H R A AR K B 04 S0 Ja il b A< o 38 2ok
K 2 IR 29 3 mL il M W 4R B EDTA it B
AR M N, B E B A & L3 000 remin "B
15 min, B 36 W, 57 B B 2 I AF £ — 80 CF L, 7
I 7 i A AR R 2

1.2.3  BEBR o R B MR AR AS I 5T fAT R R
B BE W B I %E (enzyme-linked immunosorbent as-
say, ELISA) i il & & & A W 7 4 3 45 br : AD-
AMTSI13, #f i & 1k ¥ B¥ (myeloperoxidase,
MPO) . o P4 47 41 ffl 3 M 28 1 B8 (neutrophil elas-
tase, NE) Fil JK & 2 1k 21 & 1 H, (citrullinated his-
tone H,, CitH;) ( H # % : ELK1298, ELK10187,
ELK10319, ELKO742, Bt JE 4= 9 B H A R 53 £ 2

Al RO, R ED) e B ER & U AT AR
5 8 8, 1F 450 nm 3% Be FH i I fe g5 R DU S0
ADAMTS13 .MPO NE . CitH, i #T J5 & f& 76 b5 1
iy £k vh AT 4R B E

1.3 Sitaa  As o b SR R 2 il i Graph-
Pad Prism10. 0 A &% IBMSPSS 30.0, X £ & 1E &
SEAE B 05 25 FF P T REVERE, LB AR 2 (o
+5) T, R SL R A ¢ K 96 1E AT 4 18] EE A XS
FFA IES 530 B i3 Rk, R 7 50 (D 43467 [a] )
[M(P,,Py) 1527R , 2K F Mann-Whitney U ¥ 5 35 17
ZH ) L5 TSR DA A 43 L3RR s SR R 7 R e
PEAT A IA) A . il Wilcoxon £F 5 Bk A6 56 JF 1F 2
G3 AT B X £l o 38 3 Pearson 5{ Spearman £ ¢ &
BOKS 56 A G M . 38 At Logistic [81 15 43 #r i &
KD LA K KD Jf % HD #3057 & B 3R s f 4 I &
iz A % i & TAEFRIE (receiver operating characteris-
tic, ROC) fh ZE 1Al ADAMTS13 2 Wi KD 9 i i
U KD W41 /8 8 . P<<0.05 k25 53 B AT it 2%

2 R

2.1 MIRMNIFHRITHRFZHMLE KDL FCHLA
HC 4 76 4F W% P e ) | 22 % e g it 2% 3 X
(P>0.05), H KD (53461, Lok 26 61, 5
B =1.3:1) KIGAER N 1~154 0 H (A7 4F 1%
42. 50 1) AEBE RECH E AR B T FC Y B 3%
FER(F1). CALZHIL126](20%) BIL, ¥ iR =
YR B KR 1 H R IE R NCAL 41
L 48 B (80%) s IVIGS #H 45 4 i JL(75% ) ,IVI-
GR 4L 1541 (25% ) ; HD 4 1241 (20% ) , NHD 41 48
B(80%)

K1 HARMNFH—REBER [ ;MPy, P

Akt KD 4 FCH4 HC#H P

Bt 34:26 32:28 35:25 0.85

AW/ 42.5(25,66) 48(35,56) 49.5(34.25,64.75)  0.47
fEge K% /d  7.5(6,9) 4(3,5) 0 <0.01°
RIMKHEL/d 7(5,8) 4(3,5) 0 <0.01°

T KDH S FCHN L, 285 B et 2 L.

2.2 EBRERWER KDAE LA WBC.
K 4l L (neutrophil, N) Y% i /N Az 31 %4 (Platelet
count, PLT) .CRP. H 41 i /7 & 6 (interleukin-6,
IL-6) . F% 45 2 i (procalcitonin, PCT) . K& & R A
I 5 7 i (aspartate aminotransferase, AST) | L 4fl
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Jitg It B 3R (erythrocyte sedimentation rate, ESR) I
Fim T FCAL, Mk EL 4 B2 (lymphocyte, L) % (£L4H
Jif1 31 %% (red blood cell count, RBC) . Ifl. 2. % [ (he-
moglobin, HB) | 4 4 F (albumin, ALB) . Ifil #4 (Se-
rum Sodium, Na) /KB EML T FC4H ., HCHKH
FEBEIRIT , AR G — BEAT I H B Sl A= fb A A, IR
KRFFTII SR AGE R (R 2),
2.3 ADAMTSI3HJE & E T & 3F KD BJi2 if
e KD 4 # JL ADAMTSI13 Fit it &% & [7.33
(3.69, 10.10) ngemL '] % FC #1 [7.54 (5. 27,
22.11) ngsmL "' JATHC 41[11.11(8.01,21.61) ng*
U E RRARCEL LA, 3R 3) iR A B B A A B
W4 2 TEm (B 1B) o i — 28 20 B KD 40 AD-
AMTSI13$t & & 5 20 B 5% 2 W M NETs #r
YA, 45 R EF W ADAMTSI3 B & i
IL-6(R=—0.287) \ALT (R=—0.340) . AST (R
=—0.328) . NE (R=—0.506) il CitH, (R2=
—0.483) ¥ 5 fi M1 &, 5 MPO ,CRP fil PCT G &t
EMEM (£ 4. UL KD N RA & L AD-
AMTS13.ESR.WBC .N% L% .RBC \HB .PLT,
CRP.IL-6 . PCT .AST ,ALB Na.MPO NE CitH,
J E A8 &, #E 4T Logistic [ H 40 #r , 45 5 /R AD-
AMTSI13 #it Jit &% & L% .RBC .HB & & . ALB,
Na.CitH, /K F 5 F F ; WBC N % PLT . & W 1
(CRP.IL-6 .PCT) .AST .NE /K ¥ 7} & L) K ESR
BpJE KD i 4l 57 fE 6 B (B 1C) . ROC 4k
L KD M FC A% e, ADAMTS13 9 il 28 T 1

2 KDASFCHXHUERELERILE
[M(P,s, P;;)]
7 KD 4l FC4 P
WBC/X10%L " 15.02(12.83,18.98) 10.43 (6.50,16.85) <<0.01"
N% 75.75 (66.83,83.75) 65.50 (36.65,80.55)  0.01"
L% 15.35(8.85,24.28)  23.10(12.30,52.65) <<0.01"
M % .85(4.70,8.65) 5.30 (4.20,8.50) 0.97
E% 1.20(0.30,2.80) 0.80 (0.40,1.25) 0.05
RBC/X10"%L"" 4.12(3.90,4.29) 4.60 (4.42,4.70)  <<0.01"
HEB /gL 111.5(105.00, 123.00(119.00, ool
118.75) 126.50)
PLT/ X 10°L 343.5(285.25, 274.00(210.00, <001
431.25) 349.50)
CRP /mg:L." " 66.14 (34.19,93.34) 15.10(6.16,28.26) <<0.01"
IL-6 /pg'mL ' 81.4(45.75,113.83) 38.90 (21.51,69.29) <<0.01
PCT /ng'mL ' 0.823(0.203,2.367) 0.233(0.127,0.396) <<0.01"
ALT /UL™"  21.28(13.00,64.33) 19.00 (15.00,23.50)  0.19
AST /U-L™' 38.50(28.48,60.50) 25.00 (21.50,34.50) <<0.01"
ALB /gL7! 41.10(38.80,44.5)  46.00 (44.00,47.00) <<0.01"
Na /mmold—! 135.20(133.50, 139.00(137.00, 000
137.04) 140.45)
ESR /mm-h ™' 72.00(50.00,93.25) 69.98(41.45,124.68) <<0.01"

H:WBC. AT 80 NG R 4 A 4 B L6 ik 4
JRE 3 H s M % PR AN 43 b E Y. RE R R4 4 b s RBC. 41
40 -8 HB. 141 & (1 PLT. it/ % CRP. C e B 2E M 5
IL-6. H 403 6; PCT. R4 2 i ; ALT. 5 & e 4 5 B
AST. KA G AL ¥ 8 ; ALB. HE H s Na. I8 ; ESR. 21 41 il
VIR 2R B G2 .

0.71),P=0.045, HAEBW{E N 17.91 ng-mL ',
M Bt B ER JE Ol 88.33%, 4R R JE N 66.1%

L [95% ® 15 X 18 (95%CI) ] A 0.61 (0.50~ (K 1D).
#3 HARMNKZADAMTSI3HESERNETsHFERY S EXTEE [M(P;, Py5)]
A KD 4 FC# HC 4 P1 P2 P3
Al)AMlSlB/ng-mL’] 7.33(3.69,10.10) 7.54(5.27,22.11) 11.11(8.01,21.61) <20.05" <0.01" 0.30
MP()/ng-mIf' 74.85(27.40,162.60) 69.98(42.10,119.18) 7.59(4.32,10.95) <0.01" <0.01" <<0.01°
NE/ng-mIf1 14.18(6.88,56.51) 5.95(3.76,16.61) 9.75(5.42,14.63) 0.01" 0.03" 0.26
CitH;g/pg-mIfl 98.15(27.11,336.00) 308.84(162.25,529.00) 13.66(6.71,26.9) <0.01" <0.01" <0.01°

W ADAMTS13. IML45 P il A9 R 7 24 i i s MPO. B

H5FCHXIL; P2E/RKDH S HC AN L ; P3E/RFCAH S HC AR L.

2.4 ADAMTSI3ZEKD TFAHAFMHESENL
ADAMTSI13 $t J& 7k F 78 CAL 41 [9.46 (5. 08,
16.42) ng'mL ']15 NCAL 41 [7.33(3.69, 10.10)
ngemL ] AR IVIGS 44 [ 7. 67(4.44,12.51) nge
mL 5 IVIGR41[4.67(3.41,8.86) ngemL " ']rf1,
KR G222 % (P>0.05) . {3 HD 41 # L
ADAMTSI13 #it Jit /K °F [2.52 (1.21, 4.26) ng-
mL ' JAES T NHD 2 i JL[8. 33(5.72,12.60) ng-

R 2ok A2 AL W I s NE. v bz 290 it 30 2 1 5 Clet,. JNE R4 & 11 Hy s P1R/R KD 4
ERAA G EE X,

B ERER(P<<0.01) (K 2),

2.5 ADAMTS13 1 R & £ %t HD &Y ¥ Il 3% &€
HD 21 11 NHD 41 8 L 0 — 4% 80 LA K R JE 48 45
Jo i 25 5, HD 4 B L) I 28 ADAMTS13 it Ji
KF-[2.52 (1.00,4.56) ngeml '] & & 1% T NHD
Z[8.40 (5.54,12.85) ngemL 'J(F5). LIKDJf
7;‘2 HD K748 & , L ADAMTSI13 . NE ., CitH, & A 74

, #E4T Logistic [/ H 43 #7 , 45 R .78 ADAMTS13
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&4 KDHAADAMTSUHESEEXRERWIFIRM

eSS
B S SR SR R r
CRP —0.062 0.64
IL-6 —0.287 <0.05"
PCT 0.031 0.81
ALT —0.340 0.01°
AST —0.328 0.01°
MPO —0.174 0.18
NE —0.506 <0.01"
CitH, —0.483 <0.01"

T ADAMTS13. 145 i A 9 PR -1 248 il ; CRP. C R 2K 11
IL-6. M40 i/~ 3 65 PCT. B 45 2 J5L s ALT. 19 % M2 24 2k 56 B i
AST. KA GRRAIEEREH ; MPO. B Z ALY NE. w41 i 3
PRI FLA ; CitH . JRERRZLEE 1 Hys R. AHE REG HA G242 3L,

PiJs & B AR, NE LI K CitH, 7K F JH 85 2 KD I &
HD 2l 57 & 1 % (8 3A) . ROC /3 #r i,
£ KD 41, ADAMTSI13 $t Ji 7K 37 il HD 1
AUC (95%CD 2~ 0.875 (0.78~0.97) , P<<0.01,
e FE # Wr {5 M 6.36 ngemL ', Mt A B N

P<0.01
S0 P<0.05 !
P>0.05
Ty 60
E
&
R 40 s
7
[_‘
> 20t
<
a
<
0k
220 . . .
KD FC HC A
B OR95%CI) P
ADAMTS13 0.939(0.900~0.980) : <0.01*
ESR 1.083(1.053~1.114) | <0.01*
WBC  1.143(1.064~1.229) <0.01*
N% 1.044(1.021~1.068) <0.01"
L% 0.949(0.925~0.975) 1 <0.01*
RBC  0.008(0.001~0.042)" <0.01"
HB 0.84(0.786~0.897) ¢ <0.01"
PLT 1.006(1.002~1.010) <0.01*
CRP 1.063(1.038~1.088) <0.01*
1L-6 1.015(1.006~1.025) <0.01"
PCT 5487(2.132~14.124) <0.01*
AST 1.041(1.015~1.068) " <0.01*
ALB  0.625(0.523~0.747) <0.01"
Na 0.606(0.502~0.732) * <0.01*

MPO 1.002(1.000~1.005) : 0.07
NE 1.014(1.001~1.028) : <0.05

CitH, 0.998(0.996~0.999) * <0.01%
01 5 10 15
Odds ratio(95%CI)

(¢]

72.9% 4R E 91 7% (E 3B),
3 e

KD J& — F 20k e $ b e i | 56 A9 90 BHE i A S
B A B JNEL G K I A SRE , VT i R 2 A A
H-RGEM G, B2 WSO T IR R R
EL 43 H T I PR 26 B0 B R0 A B B iR 12
iz . WA, KD ] 5|58 2 #Jf & 45E , i0 CAL .HD
SRS BRAERE ST A O KD 5 s &R G Ak A
HAE PR G0 S 1 %5 DI AH G, BRIk, 48 KD 4 2o
T v 118 G B R 4 TR X R A 5T KD 1Y & 9 AL ) %
RS W B A 0 I R AN 1A

Fe AT E S it A KD 45 FC 4109 11 R %5 8,
RIS FCAMMIL, KD 4 # LR B KA & 2 FF
S (8] B gy 1 2 PR R 3R K F- LA K B e 46 4
BOERAE | 5 BEAE IR 2T 18 8 S — &, B KD FL 4 4%
i S LU R G M e R B RN Z, H B R T A
ZIWE-RG

ADAMTSI13 & ¥4 45 vWF 3% ¥E 19 ¢ 4 5 A

5 P<0.01
T.J
g
on
£
“
wn
=
=
<
a
<

-10 -

N B B
100 ADAMTS13
AAAAA S g

wl BHY,
! 60
B 4ol :

ol 7 AUC=0.61(P<0.05)

95%CI- 0.50~0.71
| AkIi{t=17.91ngmL™"

0 20 40 60 80 100
15 B

D

A. KD . FC4l .HC 4l ABiit ADAMTS13 3t J5 & it /Y 41 ) XF FE s B. KD 41 A BE 5 H Be ADAMTS13 9050 & X L
7.33(3.69,10.10) ng'mL " vs 9.46(5.08,16.42) ng'mL~'; C. KD i JL 1% £ A 2 Logistic [l 343 #7 (2% A7 Gt 24 & L) 5

D. ADAMTSI13 ¥R & 52 W KD i ROC 1k .

E1 ADAMTS13#i/E & & T K& 3F KD 712 i & &
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% 6
P>0.05
40 40
T T
= 30k
2 230
2020 F =
= = 20f
7 7
2= =
S ol s 10
: =
= < of

P>0.05 P<0.01

E
(=4
1

W
(=3
T

[
=4
T

ADAMTS13/ng-mL™"
=

=4
T

|
(=}
(=}

NCAL CAL A IVIGR

s
o

IVIGS B HD

A. ADAMTSI13 Bt JE K78 CAL 415 NCAL 41 i 22 5 %) Eb s B. ADAMTS13 it i K78 IVIGR 41 5 TVIGS 41

B2 F 4 1 C. ADAMTS13 40 B &

75 HD 415 NHD 241 #1922 53 Lt o

El2 ADAMTSI3ZEKDITAFHRESEXTLE

x5 HDASNHDZASEILHEEITEL
[WJ;;JLS;M<P25,P75>]
AR i HD 41 NHD 4 P
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