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(HZE] BB BWiEHEA A Z-17A (interleukin-17A, 1L-17A) 7EEIKIE S S BKRFE 1T (intravenous
immunoglobulin, IVIG) TGz W BIJIIRg (Kawasaki disease, KD) LA ZRIRA4E S LHIGIRE L, ik frE
PEARA 2021 4F 6 H—2022 4 6 J THe PR 2 Rl 5 12 27 B B s L2 22 e A Be 9 KD £ L 143 6 B 0 42
AP IVIG BB 115 4], TVIG JCR N 2 28 {41 S5 3se i 110 Rl M) | R ARHE B S vk e i e v o L Ok
HEF=5 d, (HHEBR T KD) AE X HRZH o R FHBGIEC G 22 W2 B 43 B Sl i35t TL-17 A ZKSF-, - [] Ak Gl 4 i 11 240 At
# (white blood count, WBC) . "k 40 itk (neutrophil count, NE). Ii/Mit% (platelet count, PLT). £I
MR (erythrocyte sedimentation rate, ESR). C W[ (C-reactive protein, CRP) /K-, Z:l3Zik# TAE
FRIE M Ze53 41 WBC. Mzcm&mwmﬁwm%ﬁmﬂmmﬁwMﬁ;%mzm%mmmﬁﬂﬁﬂﬁﬁm
HBILIVIGC ER AT & . 458 IVIGIAITRT, KDL IL-17A ZKFI B T4 4L (P<0.05), IVIG
TC S 8 KD RO LI TL-17A 7K 3 s T EU A KD UL (P<0.05) o 2k TAERRE i 0 #T ik, WBC,
NE. CRP. IL-17A TN IVIG JC 2 1 %8 KD i) it £k 1 16 8L 43 531 O 0.718 . 0.741, 0.627. 0.840. LA il i IL-17A
>44.06 pg/mL HELMHE, TL-17A BN IVIG JEI W B KD /Y RABE | 5430 84% . 81%. ZH &K logistic 1114
SHT R R K I TL-17A 22350 KD L IVIG TE R W AT [N 2 (OR=1.161, P=0.001). £5i& 1ML 1L-17A
AOFAETC R A KD (L3S & I35 IL-17A K- (244.06 pg/mL) XF IS i % KD ELA F A {# .
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Expression of interleukin-17A in serum of children with intravenous
immunoglobulin-resistant Kawasaki disease and its clinical significance

LI Shi-Yu, DING Yan. Department of Pediatric Immunology, Wuhan Children's Hospital Affiliated to Tongji Medical
College, Huazhong University of Science and Technology, Wuhan 430016, China (Ding Y, Email: dingyanmx@163.com)

Abstract: Objective To study the expression of interleukin-17A (IL-17A) in the serum of children with
intravenous immunoglobulin (IVIG)-resistant Kawasaki disease (KD) and its clinical significance. Methods A total of
143 children with KD who were hospitalized in Wuhan Children's Hospital, Tongji Medical College, Huazhong
University of Science and Technology, from June 2021 to June 2022 were enrolled in this prospective study, among
whom 115 had IVIG-sensitive KD and 28 had IVIG-resistant KD. After matching for sex and age, 110 children with
acute respiratory infectious diseases (fever time =5 days but without KD) were enrolled as the control group. The
enzyme-linked immunosorbent assay was used to measure the serum level of IL-17A. The levels of white blood cell
count (WBC), neutrophil count (NE), platelet count, erythrocyte sedimentation rate, and C-reactive protein (CRP) were
measured. The receiver operating characteristic curve was plotted to analyze the value of WBC, NE, CRP, and IL-17A in
the prediction of IVIG-resistant KD. The multivariate logistic regression analysis was used to evaluate the predictive
factors for resistance to IVIG in children with KD. Results Before IVIG treatment, the KD group had a significantly
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higher serum level of IL-17A than the control group (P<0.05), and the children with IVIG-resistant KD had a
significantly higher serum level of IL-17A than those with IVIG-sensitive KD (P<0.05). The receiver operating
characteristic curve analysis showed that WBC, NE, CRP, and IL-17A had an area under the curve of 0.718, 0.741,
0.627, and 0.840, respectively, in the prediction of IVIG-resistant KD. With serum IL-17A >44.06 pg/mL as the cut-off
value, IL-17A had a sensitivity of 84% and a specificity of 81% in the prediction of IVIG-resistant KD. The multivariate
logistic regression analysis showed that a high serum level of IL-17A was a predictive factor for resistance to IVIG in
Serum IL-17A levels are elevated in children with IVIG-
resistant KD, and serum IL-17A level (=44.06 pg/mL) may have a predictive value for resistance to IVIG in children

children with KD (OR=1.161, P=0.001). Conclusions

with KD.

[Chinese Journal of Contemporary Pediatrics, 2023, 25(3): 244-249]
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JIJIE R (Kawasaki disease, KD) &—Fh st
RAVEMAE RYELEAAE, FEE P Ak, Jt
HORTEAR BN IK, Sy LB SBARAS PO s 1Y) i DL
P EHT, B RO B KR S SR BR R
(intravenous immunoglobulin, IVIG) Bt-4& H AR B ]
VEARA ARG YT O R C AR IR R 7, ) & 48
Sl R B TR) G A RREIR L ol S IR 3 bk v A2
(coronary artery lesion, CAL) K& 4 R[FE ZE 3%~
5% . BRI, A 10%~20% (1 LY B K IVIG
IRIT AU, TEVRYT 45 36~48 h 5 RFLL & #h i
WR ., DR, 238 LK CAL I3
BIVIGHUBAEIL T & Wik, #ARe i
P8 LR IVIG WIHRIAYT I SO M, 1l PR P2 A= il
RE/S R RIT S 2Ry T %8, BRI LA E CAL Y
MR, BEEHE .

AN % (interleukin, 11) -17A J& F11-17
MM T, BAZRMAEYwte, N EER
SR EZAS . HIL-ITAN RHE S S
PON RIS TR e e, AT YERR R e B
PR AT T PR A 180 R 71 v P 20 %) 4 5 e
A BRI, G EE R G R S Y SR
TEZ R T 1Y SERE PSR Th A 4 G REVE T
EABFREY, IL-17A 25 T 2R e Mpin 1)
KA SR, HKD 2GR IL-17A 357K 71
= 7 HIL-17A FE IVIG JE UM 2 KD rh 78 F fnfaf
A WA TE o AT TL-17A £ TVIG JCJ W L KD
AL AR BRSO R AT TR, R
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1.1 HRMK

BTIETEAIA 2021 4F 6 H—20224F 6 A 7EFBEX
1R RHMERE R KD L 143 1) (KD4), Hrph5
o8, a5, FHIAFRY (32+15) 1.

PAFRAE: (1) R 6N ES % 2) #E
2017 4F 36 [ .0 BE B 23 & A 19 KD 12 Wi bs o
(3) 952 5~10d; (4) B WIAIT I % 8 IVIG
(2 g/kg) +FTHEIVEAK [30~50 mg/(kg-d)], IVIG H—
R (5) IVIG TG W B KD i2WiknifE: 1VIG
JRIT 48 h J5 R IR >38°C, HiiAIT 2~7 d BRIk R A,
I AZED 1T KD R,

y BRI 3E JBC ] s A B 1) 110 £57) A P R 3 /%
etk g BOLVE A X R, Ho B 73 61, 437
], EHAER (26£14) DM H o WA SR
(1) fF 6 NHZS5% 5 (2) 2Wrh 2ok ik
Jukgis (2PEmMIARR . SRR . 2R
TR, ZREMRSE), IFHEBRKD 2Hr; (3) &
EFEI=5 d; (4) ARA DR Bz . IVIG. #t
SR SRR )

KD 20 55 X JEZE ATt 1 1)) 1l 1) bl s 22 5% TG
it R X (P>0.05), WL 1. AW C R
BeF AR 23 1 s b (JikifE 3¢5 . 2021R074)
KRB RN R

£1 KDAESIBA—MIGKREFALE

" £ AR
< BB gy ges A
Xof B 110 73/37 26+ 14
KD 41 143 98/45 32+15
7AIHE 0.133 1.257
PiE 0.715 0.214
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CRP) . FEF5Z R (procalcitonin, PCT) M 4140 i
TR (erythrocyte sedimentation rate, ESR) [ 2
D34 by TR B A 3 ) 5 B
1.3 FitFESDH

K HH SPSS 24.0 Ge it A AT gt 2 o b o IE
BT GORIAS R « b2 (X +5) Fom,
8] BRI REAS 650, AR TEZS A 1+ 5
BEAP A (DU aliE) [M (P, Py) ] 3R
N, 1A R FH Mann-Whitney UGS . 3147
BERABIERTE /3% (%) Fmm, RIEESRH
Ko F B R A e it or B LR AR A £
[KI 3 logistic [1J9 53047, PEAK KD L IVIG JCIR Y
o R il 2k TAE IR (receiver

*2 KDAGERAIL-17A R EM SIS =IEfRHI LR

operating characteristic, ROC) HiZk, 43#7 MLy IL-
17A S5 4 bR 4T IVIG TG S i 58 KD fr) 99 90 5% fE
P<0.05 } 225t A GRS

2 R
21 KDAEXWERAIL17ARHEM =R
3%

KD 28 &b & 1L IL-17A 11 40 @ 31 %0 (white
blood count, WBC) . Pk 41144 (neutrophil
count, NE) . IfiL/IMRIT4C (platelet count, PLT) .
CRP, ESR, PCT/F-HFXI A, 225745801
FREL (P<0.05), WiR2,

(x+s5) M (P, P,

" WBC NE PLT CRP ESR PCT IL-17A
215 LGk 9 o o
(x10%L)  (x10%L)  (x 10°L) (mg/L) (mm/h) (ng/mL) (pg/mL)
X BRLH 110 9+5 5+4 279 + 81 7.24(2.05, 16.12) 16+ 12 0.17(0.11, 0.25) 132
KD 41 143 156 115 371138 67.00(44.00, 118.00) 47 + 28 0.70(0.22, 2.15) 40+ 11
HZ{H 8.458 9.461 6.161 12.730 6.644 -3.762 25.441
PfH <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

. [WBC] FEMEHEG INE] bkt & [PLT] M MRIT4G [CRP] C R ; [ESR] ZLAMIETIRER;

Jis [IL-17A] HANENZE-17A.

22 IVIGHBRBEKREEMNEKD BIL—ARK
[ EF=N: ] k5%
143 KD )L, 11561 (80.4%) MIVIG K

[PCT] FEESER

JEBRIVRNIVIG TG R B2 S L . AR % . Rk
S IE]) N B R R B LA = R TS
% (P>0.05), WF3,

AL, 284 (19.6%) N IVIG TG AY, IVIG
*3 IVIGHBERILRME KD )L —IERER R IERSE AL
i _ RELSE fi
2851 %k iz _ it E‘%T [i] S AL | R %;;j jtn iﬁ%}i‘?
FBrc, )y x+s H) Ftsd [141](%)] [141](%)] [#51(%)] %) (%)
IVIG U 115 79/36 31+16 7+2 80(77.4)  105091.3)  99(86.1) 78(67.8) 47(40.9)
IVIG G 28 19/9 32+14 82 24(85.7) 22(78.6)  26(92.9) 23(82.1) 15(53.6)
ZHHE 0.007 -0.528 -1.540 0.941 3.674 0.938 2.225 1.479
PH 0.932 0.599 0.132 0.332 0.055 0.333 0.136 0.224
23 IVIGEHRERLRMEKD ZILIVIGETET 24 IVIGEKREE KD B ERS

IL-17A KR H A L6 EIEARAI LR
IVIGIRYTHI, IVIG TR IL-17A, WBC,
NE. CRP & FIVIGHURAIA, ZRAHSi2=E L
(P<0.05); WiZH[A] PLT. ESR. PCT 25 % ¢
GiitEm X (P>0.05), W4,

P IVIG fUR A 2 T8 s v 7 KD L IVIG IR )Y
AT =R A G # 2 LR ds, BIIL-17A, NE.
CRPYE R F A5 i (P WBC 5 NE A5 ek, frlh
WBC RN A ), LLIVIG JE b A KD AE Ry A AS &
PN Z R logistic [MIHBIEL . ZH K logistic [7] 5
TR, TL-17AJ& KD &L IVIG JC 0 ) Fim) Pl
£ (P=0.001), W5,
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F4 NVIGHBERERMEEILIVIGETHIL-17AKEREMELILEREIROLE  (F+s) HM (P, P,
WBC NE PLT CRP ESR PCT IL-17A
215 % 3 g g
(x 10°/L) (x 10°/L) (x 10°/L) (mg/L) (mm/h) (ng/mL) (pg/mL)
IVIG HE A2 115 14+5 10+4 368 + 130 80 + 55 48 £29 0.63(0.22, 0.90) 38+9
IVIG JoJz b #IZH 28 19+8 146 385 + 169 107 + 67 44 £27 0.69(0.40, 1.85) 51+11
ALE] -3.952 —4.632 —0.543 -2.121 0.561 0.182 -6.755
PAE <0.001 <0.001 0.588 0.036 0.576 0.858 <0.001

. [WBC] BTG INE] bkt #; [PLT] M/hMiT48G [CRP] CRBIEM ;s [ESR] ZLMMITIRER; [PCT] FEFGER

B [IL-17A] HANMEAE-17A,

5 IVIG Ttz KD Fuill [ 2 1 % B & logistic B 353 #7 45 R
i H EVEEY: FrifEiR Waldy? P OR il
TRR 1:BR
A -8.012 2.282 12.327 <0.001 <0.001
NE 0.026 0.067 0.150 0.698 1.026 0.901 1.169
CRP 0.001 0.008 0.016 0.871 1.001 0.986 1.017
IL-17A 0.149 0.047 10.165 0.001 1.161 1.059 1.272

T AR b [NE] PR AN 4G [CRP] CRMEEH; [IL-17A] A4 R-17A.

25
i

ROC fh& 0 #r i m: 2 WBC=17.16 x 10°/L AT,
T IVIG JC i i AU KD () R AR . 5 B o 51N
64%. 78%, ML T HIFIA0.718; X4 NE>14.03 x
10°/L 1, T IVIG JG ey B KD () R . R 5+

IL-17A £ 35 4R 3T IVIG & & K B KD 9 F

FE 4300 48% . 89%, HhZk T ALK 0.741;5 4
CRP=>82.8 mg/L i}, FiM IVIG JC 52 i & KD i 58 8
JE RS AR h 68% . 61%, MR AR
0.627; 4 1L-17A>44.06 pg/mL, T IVIG JC )2 1
UKD () RAEE . R 55000 0 84% . 81%, Ik
AR 0.840, WL 6 A1,

*6 ETUSHETNIVIGTREE KD HREEMEFRE

I H AUC 95%CI ARITE RGP (%) TR (%) P
WBC 0.718 0.597~0.839 17.16 x 10°/L 64 78 0.026
NE 0.741 0.630~0.852 14.03 x 10°/1, 48 89 0.003
CRP 0.627 0.499~0.754 82.8 mg/L 68 61 0.048
IL-17A 0.840 0.750~0.930 44.06 pg/mlL 84 81 <0.001

IE: [WBC] AAiHEG INE] PRt 8G [CRP] CRNEEM; [TL-17A] HAIIER-17A5 [AUC] Mk R,

=
B8
™
0 0.2 0.4 0.6 0.8 1.0
1= S
E1 IL-17A. WBC. NE. CRP3{IVIG R E KD
M ERI ROC B2 HT [WBC] A4iiEits; [NE] ik

AL [CRP] CRIBERM; [IL-17A] A ZE-17A,

AV

3 TE

5]
HAT, K& IVIG B A 1 AR BT =] DTAR A it R
IRYT KD bR HEAL T 28, AT A0 R LR AR
6], A TR A TG B K, 98 L CAL k4=
0 SR, ATV 10%~20% B E IR IVIGIAYT
AR, WHEILS I L CALY . Wik, ik
B LT HIRIRIT I RN, $R IR AR
A7 iR 7 R G T . A o, TVIG JE I
AYKD LM IL-17A 3Rk K52 IVIG B KD
B E, 1L-17A K] VE A KD LY IVIGIRYT
A B — TR T R 2
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IL-17A R IL-17 RIGE ORI foh 12 AR 52 20
MO PR o YA AAR 2 30 A1 55 T ok A 4 % R
PG AH A3 T T, TL-17A 7] 38 2 375 S & Fh e
RANMLH TR 7, HEEErh R g, $om
PO 7= Az T A T 48 M & HE S e A M . SR
SN R SLICIN |V NE R RS B VAN 9 R Ak
i, HAl, B KESCHGE 1L-17A 25 T KD
HARAES KR T ", Inoue 45 ) BFFE R, IVIG
AT AN e AR 20 Bk N K 48 Mg (human coronary
artery endothelial cells, HCAECs) i IR0 K+
(tumor necrosis factor-a, TNF-o) 5754 1R GE
FEEAER, WEHMEA Z-6 (interleukin-6,
1L-6) MR AR AE & MR F (granulocyte colony-
stimulating factor, G-CSF), {HHT A TL-17A 7] I8 55
IVIG [RIX AT AN, £/ IL-17A AT A KD AL
XTE R IVIGIRYY TR N IR 2 . AR,
X RAIAH G, KD 4L IL-17A KF B & TH s
LR IL-17A P HES KD R RIEM R AR K, 5
E NAMIFGREE SR 7 —8, AR, IVIGIRYT
HF IVIG JC i 80 L TL-17A /KB 5 T IVIG %
BB L, FWIIVIG I Al BB IL-17 3 BE 3Rk
A, HEM A TL-17A f P= A 30 T IVIG Pt R
Zong, AHEARYE ML 155 2 O R iEss
BN, ARG L H E logistic [71 443 H7 45 5 2 1
IL-17A 4 KD B L IVIG JG 5y () 0 R 2, 72k
IL-17A 25 T W R KD i BEUERE

WBC. NE. PLT, CRP, ESR. PCT AT KD
PR I Bl B R AR AR U AR R, KD
WBC. NE, PLT, CRP., ESR. PCT/K~FH g & F
XTHEZH . FEIVIGIRYFET, IVIG I A KD 2 L
WBC. NE. CRP I & T IVIG HURA KD 24, 42
7N IVIG JE 2 B B8 KD £ L AR E 16 fE R B 5 TVIG
RV ILR o 25 BRTR, DL 48R J0 K hy A
KD HA— W BIANE, 5 E NSNS R
HA—F, A, AR, T IVIG B
RIKD 4, IVIG Jo/ A KD 2 & st K, 5
SCHRIGE ' —3, (HAEARHE S PR 2 R I [ 1Y
b2 R g2 X, nIRES IVIG Jofz i KD
HFEARRB/D | ATIEINGT FIR A RA G, A
it — AT .

A 5% ROC |l £k 40 M7 & 7on , 34 IL-17A
>44.06 pg/mL I, ML IL-17A B IVIG JC 52 v Y
KD 1Y R AU SR S5 2 5300 R 84% . 81%, LA
SEBEMI AT, /R IL-17A A 22458 KD H L 9I R A

J7 RN TN 48 bR . WBC. NE. CRP FlJG 2 )i
RUKD %) R BRI/l R e S BRI mT R 2 T
I H BRI 25 R, 32 LA, R
MEAE . A AAEREZm, DIk EiRERY
JAERE S R AE bR Y, PRI IVIG ¥ Y7 IR
PR RS REAS 5

g BTk, ARMERAE IR RN, IL-17A, WBC,
NE. CRP [ 655 T KD 2 R AE 5 v & IVIG
TeR NI KA, P IL-17A T IVIG 1897 KW P
IR RE e, B S BT ARG I TL-17 A W] SRy S350 G 2
N KD $EAES K E, T H LAY FUS 7t 2
AEEZ L B RAAEEREAR/NE )RR E,
T ZRIMEYE . KA . 2o ifisE— DR
WHL-17AFETC RN R KD R FERIVERT, S Te i
RUKD I RIZY T B AL ) SR
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