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JU R S U L9 PR PR AR T . % 0 2 g VR A UK - A
HRAE P 1~ R B W HIEPELL B 5 s Bk B 1
Y7 ORI R WP
RIRE, #EF, RAE, REA, 5K 48 (IBEHP.OEEBELE, WHEHEEE 056000)

W E: BEY K09 9% (kawasaki disease, KD ) & )Udn F 823585585 (acid sphingomyelinase, ASM ) . 454}
%588 (calcineurin, CaN) K-Ffo K5 B F R X940 2 MR L SRR EQLHFARM LRI, HiE &4 2017
2 A ~ 2020 4 3 A HRIR W P E RS 49 196 4] KD #JL (KD 48) A= 198 ¥4 Btk L& (*FRR4L) AHFF AT
%o P ILE i ASM, CaN Z X% B -F [ @@ a4 (interleukin , IL) -2, C K &% @ ( C-reactive protein,
CRP) , & #mies-% (interleukin , IL) -6, AFJ%& 3R B -F (tumor necrosis factor, TNF) -« ] K-F, 5# f i ASM,
CaN &-F5 IL-2, CRP, IL-6, TNF-a #4854, ARIEHIRENR 53 (intravenous immunoglobulin, IVIG ) & 77
B Y KD £ A IVIG R 4e (n=165) #= IVIG TR 4 (n=31) , 5 IVIG & HFZRGFaRE. &R KD
21 %)L iF ASM (3.31+0.75nmol/L ) , CaN (2.52+0.62ng/ml) , IL-2 (3.65+0.95pg/ml) , CRP (31.15+534mg/L) ,
IL-6( 85.91 + 19.75pg/ml ), TNF- a( 5.19 £ 0.98 . g/L )7K-F 34 & T 2F .28 1.05 + 0.3 1nmol/L, 0.86 + 0.25ng/ml, 0.95 + 0.23pg/
ml, 1.32+0.27mg/L, 23.15+6.59pg/ml, 2.01+034png/L) , ZF A%+ 5F &L (=33.715 ~ 41.914, ¥ P <0.05) .
Pearson A8 X TR B 7. fiF ASM, CaN K-F%5 IL-2, CRP, IL-6, TNF-a K-F34) 2 EA% (1r,4,~0.396 ~ 0.521,
Fen=0.342 ~ 0.512, 3 P <0.05) ., $HAEHH LR BT IVIG R E 5 ASM, CaN, CRP fo IL-6 K- AR K i
], F R an LA e G G R B AR T IVIG RR B, E A% EEL (125969 ~ 18252, ¥ P<005). $ 8
% Logistic B2 542 R 2 7~: ASM (OR=1.390, 95%CI=1.158 ~ 1.669) , CaN (OR=1.749, 95%CI=1.346 ~ 2.272)
F7 CRP (OR=1.865, 95%CI=1.358 ~ 2.561) ¥ & KD &ILIVIG A F R % B & (¥ P<005) ., &L KD %
JUfe & ASM A= CaN K34 74 7t &, Hieihk ASM fe CaN KT & SRR A XmE R B, IVIG 87 RR A %, #
M e F ASM #= CaN 7K-F 7 B) T#F4F KD &t F= IVIG 77 5K,
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Correlation between Serum Acid Sphingomyelinase, Calcineurin Levels and
Expression of Inflammatory Factors in Children with Kawasaki Disease and
the Relationship with the Therapeutic Effect of Immunoglobulin
ZHANG Jun-min, XU Ai-ping, ZHAO Li-ping, DAI Bao-chun, ZHANG Juan

( Department of Pediatrics, Handan Central Hospital, Hebei Handan 056000, China )

Abstract: Objective To investigate the correlation between serum acid sphingomyelinase (ASM), calcineurin(CAN) levels and
expression of inflammatory factors in children with Kawasaki disease(KD) and the relationship with the therapeutic effect of
immunoglobulin. Methods 196 children with KD (KD group) who were treated in Handan Central Hospital from February
2017 to March 2020 and 198 healthy children (control group) were selected as the study subjects. The levels of serum ASM, CaN
and inflammatory factors[interleukin (IL)-2, C-reactive protein (CRP), interleukin (IL)-6 and tumor necrosis factor (TNF)- a ]
were detected in all children. The correlation of serum ASM and CaN levels with IL-2, CRP, IL-6 and TNF- o were analyzed.
According to intravenous immunoglobulin therapy (IVIG) treatment response, children with KD were divided into IVIG response
group (n=165 ) and IVIG non-response group (n=31) treatment response. The influencing factors of IVIG treatment effect were
analyzed. Results The levels of serum ASM (3.21 +0.75nmol/L ) , CaN (2.52 + 0.62ng/ml ) , IL-2 ( 3.65 + 0.95pg/ml ) ,
CRP (31.15+5.34mg/L ) , IL-6 (85.91 + 19.75pg/ml ) and TNF-a (5.19+0.98 u g/L ) in KD group were higher than those
in control group (1.05+0.31nmol/L, 0.86+0.25ng/ml, 0.95+0.23pg/ml, 1.32+0.27mg/L,
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23.15+6.59pg/ml, 2.01 +0.34 L g/L) , the differences were statistically significant (#=33.715 ~ 41.914, all P < 0.05) .
Pearson correlation analysis showed that serum ASM and CaN levels were positively correlated with IL-2, CRP, IL-6 and TNF- a
levels (745,=0.396 ~ 0.521, r,=0.342 ~ 0.512, all P < 0.05) . Univariate analysis showed that the levels of serum ASM,
CAN, CRP, IL-6 levels, heating time, neutrophil proportion and white blood cell count in IVIG response group were lower than
those in IVIG non-response group, the differences were statistically significant (/=5.969 ~ 18.252, all P < 0.05) .
Multivariate Logistic regression analysis showed that ASM ( OR=1.390, 95%CI=1.158 ~ 1.669) , CaN ( OR=1.749,

95%CI=1.346 ~ 2.272) and CRP ( OR=1.865, 95%CI=1.358 ~ 2.561 ) were the influencing factors of IVIG treatment
effectin children with KD (all P<0.05). Conclusion The serum ASM and CaN levels in children with KD were abnormally
increased, and the increase of serum ASM and CaN levels were related to the inflammatory reaction in the body and the non-

response to IVIG treatment. The detection of serum ASM and CaN levels is helpful to evaluate the disease of KD and the efficacy

of IVIG.
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JI W 5 ( Kawasaki disease, KD) & — Flt AS B
JRHSER S ARYE, R#WE. RErEmE R
fE, 2920% ~ 25% REIRITHY KD B ILes LA
Rsh o 7E Mo # bk S e pEER#E - (intravenous
immunoglobulin, IVIG) 857 %2 DI fE, il 4>
B RME RN, & KDIRYT I —ZH 2, nlRELE
AR Bk % A R P H R IVIG 6 Y7 I AN 1A
2SR, HAy L IVIG VRITF TR . A
WA NN B 2R G0 5 W G 3k B ARRE S AT R
5 IVIG 67 o A7 5 B MRS B A5 i (acid
sphingomyelinase, ASM ) &t — it i il (4 B 25 11,
AR B BEAR /K A A A BRI, ASM S 5 41 i
W, RORE N PRI AE P B D RE A A O Y, A
PZBEIRE ( calcineurin, CaN ) J&—Ff BG4S 1Y
FEEBERRE, BG5S RS WM, LR
YRR F-Fik, CaN KTt 5tk sl ik 45 B
BB H T f# I ASM, CaN 5 KD B G2 LU
JAE KD ARG R B A, ABFFE I KD &
JLI7E ASM, CaN /K-, 43#r 5 KD fBILAAER
RLATIVIG AT RO C R, S5 RGET .

1 #R5F%

1.1 AFRx% PR 2017 4E 2 A ~ 2020 4F 3 AHE
ST U BE BRUSIA Y 196 19 KD 2L (KD 4 )
BAE 123 4], ZePE 73], 4F04 3 ~ 6(4.85£0.49) %
AT 11 ~ 28 (18.80 + 6.41 ) kg; KHUIE 2 K ~ 15
K, FH569+2.19 K, WARE: DS IR
W2 AT R B - ok A S ELO P21
BRI N R BB ES ) ARG WiniE 5 @
W2k KD, Ab T2, Q% 10 KN
2Z IVIG BB BRI DCARIAYT o HEBRbRME: OF ki
KD; QAHFIE £4%% IVIG IAYr; @X IVIG iA
St eE . SRR A TR B TR Y 198 il
FEILEE R B4, B0k 131 4], Lotk 67 1, 4R
4 ~6(490+042)%, K5 13 ~ 30(19.63+6.71)
kg; WIHEBRSERMEONER . B0 . 28l

KD 4 AU BRZH L2 W40 A 006 R A o8 52
BFREA, WAMR . B R R ZER TS
TH#E X (P> 0.05) , RFFRFMGIRBICHLZ 5
SEE.
1.2 MEL5RXRA  Varioskan LUX ZINREHFFRN( &
EIFERR KR AR ) 5 BEIE SRR W Bl a0 BT R
& ( RIgEEAE R A R A | ) 5 AUS800 42 H
B LA 2 B4, DxHS00 IfiL 40 i 73 Hr 4%, DxHS00
I 40 43 B A (55 & U1 5 2 /N F] ) 5 Roller 20
MicroTEST1 4= H 2 il AL ( A ALIFAX A F] );
iE Elite PU4ECo il AR (o 2= CRRHA R ) o
1.3 7%
1.3.1 SCRERI . F KD BILABSYH (X814
KM HIE R ) SREFIKMARA Tml, 7% 3 45
Hop—4 (3ml) 3l T & 30min, #.0 (2,
3 000r/min, 4% 10cm ) 10min 435 IfiL 7% _EHLKG,
M H ARSI B FEA -80 CLR-AF K Varioskan
LUX Z IR~z FH R G 328 M B X g A i v
ASM, CaN, M4iEs% (interleukin, IL) -2, FI4H
i/ % (interleukin, IL) -6, & IRFE K F (tumor
necrosis factor, TNF) -« £1 C sz i 25 ( C-reactive
protein, CRP) 7K, AUS5800 4= H ah4: 4k 43 Uk
Mg S FEE (albumins, Alb) , 2R A FER
fiff (alanine aminotransferase, ALT) /K ¥, % —4&
(2ml) 1 A EDTA $LEEE, A& 0B, R
JH DXH800 111 2 73 B ASCRS 0 e P4 2 L L5 1
40 3% (white blood cell count, WBC ) . Ifil. /M
('blood platelet count, PLT) . MZL&H (hemoglobin,
Hb) . 2 =4 (2ml) FEAR 3.2g/dl MEIRENRE
Roller 20 MicroTEST1 4= [ Bl il FT SR AR Fyk:0
ST DTRE . T AT ) At PN R [B) 25 S R A0
HI7E 5% LA, KA iE Elite PUZECo I8 %248 10
i /e AR Bk 3 A IR SR AR, I 3 IR,
BOFEE, R4 A IR Rk Z E, Z {8 =[In
TERBIIKIZME (em )- B 1- B2 x InAEEH(m®))/
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YR 2E(E, B, B2 Mabkahkr 25" i
IRRE A 2R 2 & 10 4R L) F TAEZ K s
P DA 58 A
132 IGIRIGYT: KD BILALLE 45 1 iRB =] e
MM (Bayer Vital GmbH, #iUA& 100mg/ A, it
WE S H20130339 ) 30 ~ 50mg/kg/d, SUK ki
W Bk H (pHA)[ ( B 25#E5 S20023011, [
2B I L IR A BIR A W, B 2.5g(50ml)/ i ]
2g/kg/d ¥RYT . HBILARIRIKE IEH 3 KIGaUifE 14
KI5, B VEAzE S % 3 ~ Sme/kg/d,
6 ~ 8 Ji Hb R Sk Pk 52 1E# J 45 -
1.3.3  IVIG IR R HIE . ®ITK IVIG 3697 54T
Frek e # 36h oL I, o R & U TVIG TG
FONAL (31 41) , AR IEH # I3 IVIG K
40 (165 1) 1,
1.4 % it 5 5 4 SPSS 25.0 #k 17 B4 43
TPEERF S ES S, (D 8A RS
( Kolmogorov-Smirnov EAGE ) , PAIEL + FrufE2s
(x+s) Fm, KRB AL KR (1EE ¢ K
5 )o HHEBERILL [n(%)] R R K. ASM,
CaN 5 IL-2, CRP, IL-6, TNF-o Z[aJFHEHER
Pearson £ 46, £ [A & Logistic 7] 94 #1 KD # JL
IVIG {RITRCR I N 2 . KK ifE «=0.05,
2 HR
2.1 KD #4528 40 ik ASM, CaN % ¥ 7 B F
KF e ULFE 1. KD 4 HEJLIE ASM, CaN,
IL-2, CRP, IL-6 Fl TNF-« 7K -4 &5 T %f B 41,
ZRAGIHEL (P <005) .
=1 KD A5XBBAImFE ASM, CaN &
RIEEFKFELLE (x+5)
KD 41 KR

TH (n=196) (n=198) : P
ASM (mmolL)  331£075  1.05:031  37.763  0.000
CaN (ng/ml) 252+062  086+025 33715 0.000
112 (pg/ml) 365+095  095£023 38197  0.000
CRP (mgL) 3115534  132£027 78061  0.000
L6 (pgml)  8591£1975 2315+6.59 41277  0.000
NF-o (pgll)  5.19£098  201£034 41914 0000

22 i ASM, CaN K-F5 XmB-Festacn £
Pearson A ¢ 43 #F i 75 : 1L 7 ASM, CaN /K-
51IL-2, CRP, IL-6, TNF-a /K5 1F A0 X,
ERAYFE X (rg,=0.482, 0.521, 0.479, 0.396,
Fen=0.342,0.512, 0.465, 0.485, %] P < 0.05) .

23 IVIGRFAARYARAZTHER EZ o4 I
#% 2, IVIG & W 41 Il % ASM, CaN, CRP,
IL-6 K- KT, o dokn 40 A Le o). 1A i

THECEF IVIG T 4, ZRA%IT¥E X
(1=5.969 ~ 18.252, ¥ P < 0.05); WHLHLER . M.
R, /MR, LA . ZL4UEDiReeR . & .
WRRRE AN . ARk FET Z 8. Atk
kS Z 5. IL-2, TNF-« 2% S Y LG5I
RN (¥ P>005)

2 IVIGHETHRZWEZNEREZRST

IVIG I TACR
i H Ot P
JUWAL (n=165) FERBEA(n=31)
(%) 4.84+041 490£043 0742 0459
5 [n(%)] 101 (61.21)  22(7097)  1.063 0.303
K& (kg) 1897+640  17.87+643  0.048 0.962
R (K ) 127£0.13 3202069 15522 0.000
PRI (%) 4326+1016  63.52+£1842 5956 0.000
AR (x10°L) 783246 15324416  9.711 0.000

/MR (x107L)  410.12+62.13  409.15£60.77 0.080 0.936

MeEA (g) 8826+5.16  89.97+543 1679 0.095
AR (mmh)  46.12£326  46.02+3.19  0.157 0.875
HEA (gL) 2715+2.15  2735+241 0466 0.642

WRREILERE(UL) 46.12£349  4595+327 0251 0.802

FREREMKET 26 2512037 2482032 0423 0.673
HERS a2 2412032 239£036 0313 0755
ASM (nmol/L) 322055 381023 9.917 0.000
CaN (ng/ml) 245+039  2.88+023 8388 0.000
IL-2 (pg/ml) 378+106  412+111 1626 0.105
CRP (mglL) 2071+403  86.72£20.06 18252 0.000
1L-6 (pg/ml ) 8665+ 1326 9793703 6916 0.000
NF-a (pgl.) 5112094 539x1.10 1480 0.140

24 IVIG &7 R#wE %8 % A% Logistic &
Jagdr A ST AE SR Logistic [FIAARAY,
PIACHESE KD SBILFREEAREA, DL IVIG IR YT AR
AR, DAETR R R 5 P < 0.10 BY4E
AR, AR GIRCRIHE R 25 R, W
BB HPEREA R D, R TS E R A AR
i, PN SIEI T B (42 ) | AR
AR, AR EWER R TR Lk gt A B,
S N ARGy I AT, W 3. IR
FHZE L EREE, DAt B8 & n kB IR,
WE o gp=0.10, « ,;x=0.05. [FIFL5HE. ASM,
CaN, CRP /2 KD L IVIG & J7 %R 152 i
Z(P<005), k4,
3 iFig

JIIEH% (KD ) J&—Fh 2tk & #0Pk 4 S M i 48
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9, HERILHIMANERE, — BRI EBEHER .
TR R0 28 S5 22 o R R 225 02 A A G 4
BRI N 2 B K RERIER N, KitHE
WEANM . RN . Bk B WEANRIRE, BN R
PERRIE . RYEH T 4R EARSMEE T,
DA P A L 4 B AL IR T IS RRE SR, 5]
K RAEAER 7 250 KD I Lw RS [ BR M,
{HFfi%E KD i, Ho S 80@R 3 bR A e 42 5€
EPE IR AE, DRI RR RIS W s e T
H B 28 1 98 0 I B 29897 KD i S84, TVIG 1E K
IRIT KD W —2- 2, 2808 LRIk S e Bk
FH (IVIG) By aliB 4, EA5E 10% ~ 20%
FEILX IVIG IS TE R ", TR EFIMITTRIBIT
IVIG 3697 JC S0 o] 38 i e 4R sh ik 45 405 AU, 53
AR R L SRR L . O UESE M, A
WF 5T 7 2o B 9 S N TVIG A7 T8N ) 5
HZE M RIS KD RIE RN A Y)2E 18
bR, A BT KD B L IVIG R FRCR

%3 TREE T
[ 75
C
1 0
Sne Y IVIGIHTRCR R AR
7%t X1 CRP > 40mg/L &
X2 ASM = 35nmol/L. %5
X3 CaN = 2.65ng/ml &
X4 JANI ] =2k 1
X5 hHERAEMILLEH = 50% %
X6 A = 10x 1071 &
X7 1L-6 = 92pg/ml %
Fz4  IVIGETHRZMEZM S EE Logistic
B35 &R
gl B B ks pooo 2O

WE —0076 0034 4.949 0.026 - -
CRP 0.623 0.162 14855 0.000 1.865 1.358 ~ 2.561
ASM 0.329 0.093 12479 0.000 1.390 1.158 ~ 1.669
CaN 0.559 0.134 17528  0.000 1.749 1.346 ~ 2272
AR PERIRE NGB ( ASM ) JE RS IR QI i) st
BT Y el 11p15.1-11p15.4, 30 3 7K f 5 i i 2
PREETERG . #h 2B s S iE TR 2S, RT B A A
5555 ", ASM/ MBS 58 I HA N F R
i SN, FNAE MR TR, ZEShKRERELL . 0 T)
TER O A A i R rh i A € 1Y, B
AT IR ASM/ P 2Rk e 5 5308 65 0% £ mT 41 o PN

SR A BB IR AL, 3G i A P A B 1
Sk, dEI B kN R D RERRRT U, ASM iR AT
VAN T WREL I 2 (helper T lymphocyte 2,
Th2 ) 2B FRE, ASM I AT 5156 Th2 44y
1k, Th2 40 R 40 A 25 -5 B, e Jm &6
JE I " AHFSE kI KD LI ASM 7K
B = T X IRAL, TVIG W AL iE ASM 7K-F-BH i
T IVIG Tl W4, ZHFE Logistic [71JH 5341 45
R ASM J& KD L IVIG 1897 %28 19 52 il [R]
RZ—, DLEg5RICHEU I E ASM KT RS
KD A& LA S IVIG G I7 BOR A Ko BT IR R
KD k& 9 4E 0 o] 38 ASM B& fL g 4, $3L
PR B, ASMY 1 22 L i {5308 I 380G i ok
— VR R, BORAAE RN, FFARE A Al
JagE T U7, s KD s U, S3IVIG BT
JR o ARGEARFNE B4l Tt R 13 ASM /K
SEHIL-2, CRP, IL-6, TNF-o ¥JEIEAE, $EH
ASM 1] g3l i 75 S s B RE Y, S KD &
JLXF IVIG 3597 TE R .

FEH A 2 W R G (CaN ) J&—7Fh Ca™/ 45 55
PR M 22 5% / 90 S TR B I W R g, 760 L2
AN 25211 = 2 1 T N G 1 R 7 N [ B S
bz ik, S5 2L id
PR R, T MG AL . RRARTNRERERS . &R
iE S0 IR A STORE 3 A S0 A B R U5 g
5T AN Ca®" {75515 T3 I 57 2 KD B Ik
() FE R R 2, Ui B T Ca® (R vk R i eT
T MM CaN REEETRER, 4RMEOE T 4, =
RN/ BN I A R -1 A
TNF- o, iFFIERIERN, 1ZRAE RN HE—17
SRINER 25515, s i iy j g =,
A 5E & B KD LI CaN /K 8, H
CaN J& IVIG IRITRUR 2R 2 o 4381 T BEAYHIL
Wil R s FERCHORI N AN Ca™ W TS, T 41
W CaN BLBTG, UG AY CaN 1G4k T 40 A% N 1
( nuclear factor of active T cells, NFAT ) £ifiRfk ,
&7 NFAT $EEER G 5%, A 7B o1 A 28 4 i
DR F e ik Y, i A1 A 0 E 4 MR, o a4
KRB, FECIVIGIGIT L. 554h, CaN Ik
B SRS AT N4 Ca® kAl CaN
TR, PR SR R A 2R 2R i -3 F1 TNF- o
Fik, MPRAEN P, R IVIG BT R, A
TR T AR M 20 B & SRt i 7R CaN 5 KD LI v
SAEH A%, P CaN A BEM A 5 KSR AE
KN FEIVIG JRIT TR N I & . ARWFSE Logistic
W45 5 B8 CRP 5 IVIG 1RY7 JC A7 7E %
VIR, JRMEUE T RAE S TVIG 1R Y7 JC U )
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KA,

2z I+, KD BJLIMIE ASM, CaN /K7 E,

H ASM, CaN 5 IVIG iRJr & A K. ASM, CaN

Ck:

Bl A 5 RAE W 2 5 IVIG IR)T TR Y&

Az I PR AT 38 G 1ML T ASML,  CaN K784k,
T FIWT KD L IVIG iaYT ROWPE, G
SRS, HERJLTUS . ARG RBRIETE TR 8T
ASM, CaN 5 KD Ltk sh kit Z B &,
BV P AT 0T
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