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RIS R (100% ), IEH 25 T IVIG 41 (83% ) (P<0.01) o S wl T 2HF IVIG 2H4A 2 11 (4% ) F1 10 491 ( 17% )
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Glucocorticoid combined with ulinastatin in treatment of Kawasaki disease in
children: a non-randomized controlled clinical trial

ZHAO Dong-Mei, YIN Qian-Li, JI Xue-Hong, Mierzhati HAIWEIER, MENG Guang-Yu, CHENG Qiu-Ting, JU Li-Juan.
Department of Rheumatology, Urumgqi Children's Hospital, Urumqi 830002, China (Email: zhdm13@aliyun.com)

Abstract: Objective  To investigate the clinical efficacy of glucocorticoid combined with ulinastatin in the
treatment of Kawasaki disease (KD) in children. Methods A total of 104 children who were admitted and diagnosed
with typical KD between January 2011 and December 2013 were assigned to ulinastatin group (methylprednisolone
+ ulinastatin; n=46) and intravenous immunoglobulin (IVIG) group (n=58) according to the severity of KD and the
willingness of their parents. Observations for the two groups were performed to compare the changes in coronary artery
diameter before and at 1 week, 3 months, and 6 months after treatment, fever clearance time, retreatment condition,
changes in white blood cells (WBC), platelets (PLT), hemoglobin (HB), C-reactive protein (CRP), and erythrocyte
sedimentation rate (ESR) at 1 week and 3 weeks after treatment, and total in-hospital cost. Results  There was no
significant difference in the coronary artery diameter between the two groups before or at 1 week, 3 months or 6 months
after treatment (P>0.05). All the patients (100%) in the ulinastatin group vs 83% in the IVIG group had a normal body
temperature after 48 hours of treatment (P<0.01). Two patients (4%) in the ulinastatin group and 10 patients (17%)
in the IVIG group received retreatment. Significant differences were observed in ESR, WBC, and HB between them
(P<0.01). The total in-hospital cost in the ulinastatin group was significantly lower than that in the IVIG group (P<0.01).
Conclusions  For children with KD, methylprednisolone combined with ulinastatin does not increase the risk of
coronary artery aneurysm, decreases in-hospital costs, is superior in controlling laboratory markers and shortening the
duration of fever during the acute phase compared with the IVIG therapy.

[Chin J Contemp Pediatr, 2015, 17(8): 780-785]
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JINIEF 95 ( Kawasaki disease, KD ) Bl Jz ik %5 B
WSS LB AE, S )L E I H WA —Fh 24> B i
RN FERA W 2 & A A BRI, Bl
) K A EREE 1 (IVIG ) Bk A Bl ] DT
MIEIRIT KD NN A RO, st ioR, A
10%~20% 3 2233 1 R IVIG IR I7 TG A 8k
I HGR 5 R A3, FRA IVIG BRI KD 5§
Mit 2y KD, 3%~5% W9 LB etk sh bk . Xt T
ZREBEMIRIT, EWNINKZ 2B HE R 2 i
3 WM IVIG IR97 B, JRIr RIE, S
WE L SR T A PR S e e i R A5
THIT BT X TOIE N T R BRI AR . R,
A A AU ARNIRYT KD R A EL
WL, Salfil T2 2 F 1 Mesg ME B 136
J7, BRIk T AR K R R, R AN A
GLFHEAIHIER, JFREREAIRINIE N 2 2K,
AT BB i 9 B R N B, HAR
JUBHCBEFLC RS MR FE KD 387 fam h 2
AL T8I0 2R 250 " ARG B X — S R 42
G IASBEZARAE IVIG WY IR L, AREE A BCET i
Wlh, TEF AN IEN T, R # bk 53
SRS R ER & 5w T Oy AT YT, O T
B R B AT o
1 #ERSFHE
1.1 RIS
VEHL 2011 4E 1 A 1 H £ 20134 12 A 31 H
TE 8 K57 )L B5 g KR S R B2 K7 R KD 1
A BE i /8L 104 B BFIE X 4, i A LB AT
4 2005 445 TLE E PR KD 233U T B KD 2 Wb
wEWL HEBRARME: (1) ANHAIKD; (2) K#
R 10d;  (3) A Ik & a4 Ik g
(4) RILWIRETT . RUFE . R HAEBEHLGT R
FEM T, RSB LR I AR K BB R
S IVIG 4wl T 2. 1VIG 41 58 fi], H 5
436, 154, Ak 2.87:1; FIHER 2.5 +
1.8%, <3% 366 (62% ) , 3~9 % 22 45l (38% ) ;
PR E 13 24 ke; SR T 4 46 B, H
28 ), 2 1815, B 4k 1.56:1; FIJLER 3.6 +
29%, <3% 224 (48% ) , 3~9 % 21 f (46% ) ,
>9 % 36 (7%) ; VA 18+ 10kg ; MLLE

JLTEMEN S i b 22 S RS T2 X, B
R SRl T 248 LR T IVIG 41 (P<0.05) .
ARG FRAG I BE B2 A B2 B ik, PR L
BIT AT LR BT A, IR E A
[Eh=S e
1.2 AYFIERERFZE

(1) BRI HE: SulfhiTH: THifk
5~10 d P Dk i 78 B B R 19 A e (AR R LS
X03661, ¥EEGAHE ) FH 15 mghkg, #ELE3d;
CARIE RS (APt S 100702, LIRS E 25 )
H 1~2 mg/kg, 4 JAINIEAT; A ki 2 A
T (A= 4tS . 031011011, J A R4 (LEEZY
A BRZA R ) 4 H 15000 Ulkg, 43 3 R4 2y,
HEEES5 do IVIG 4: THFE 5~10 d W4T IVIG (A=
FEAES: 201004B023, AARZR A 250k ) 2.0 glke,
7E 8~12h N 1 RidiiayT o

(2) FUGRIT % Salfh T4 ikRA
Rk Hh BRSBTS TVIG 2 g/ke WtiifyT o
IVIG 4 : JRYT 48 h RIEAFEE FRR ST IVIG 2 gke
i VAT SR PR 1 M A 48 BRI 0 T b B o
WE + Srlfl THCEIRYT, MR IE R # b B
P 5 bR B0 ko ke B e R 3 Ik R £ e 2 o R A
WO E I S w Al TR YT .

(3) FEmARYT: B B R &) DS Ak R
H 50 mgke, A4 T & H 5meke, ERE
H 20 mg/kg, #42E2 Ji; PRIERIEH 72 h J5 6w It
MUk R REH 5 me/kg; 8 JEIBIAT L ERH (£
VOLUSONES ) & ikahik, 1E 5% # 45 BT w] L
PRI 259, ASIE R B ARSI 21 H i
1.3 MEIEIR K FE

FEFEbR: TRILAITHET. 3R97)E 1. 2. 3,
8 Ji M3 . 6. 124 H Byl & EiR BEITIRAR A
DU T O MR A A, ISR e RSNk AR AR B
5% bR S Bk ik R R O B RS WiknfE Y, I
#O(0RE) « 3 RSNkNE< 2.5mm, 3~9%
SR 3 Bk A < 3.0mm, >9 % SR ) Ik AR
< 3S5mm; BEPH CTE) . Y KRR
JFR, NAE <4 mm; TR SR (TR .
AN 2Ry, WK 4~7 mm, HJE
Bl (M) « FRNE=8mm, £
Rtk BRI, WERR: (1) Mg
IRITIE 24 h, 48 h AR BIEL, LIMIRRE % 37°C
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PITR, JF4ERFIE R KF 48 h LU AR, (2) W
ZIRYT G 48 h IRIT LR BIEL, VL RIGIT A
M2t R (3) A JLANE ML A 40 (WBC) |
MELE A (HB) | lii/Miit%k (PLT) f C &)
M (CRP) | MPUKF; (4) GEiFEERE 2 ] .
JirA BOLRET 2= 6 A~ H UL L, o i K Rl i s
) 3 4%, BE VT GO 4 7R 20 ko 75 e A A0
RIK AT 255
1.4 SitZESHh

I3 i SAS JMP PRO 11.2.0 G2 34 4 % 450408 7k
TG 2E o, THEORER AL + trifi2i(Fxs)

RN, PHZLE] FbECR HEE S T 225005 11
GORER FBIECRE 0k (% ) Fos, WA LR
H Wilcoxon #5:, P<0.05 WERA S22 L,

2 R

2.1 MAHRTHIERRIKAZERENL
Ll T 2445 IVIG 48 L@ IR sk N AR ETR
JYRT, WA 1L 3 H K6 A HEEUTARAH L,
ZRHTGFE X (P>0.05) , W& 1,

Fz1 WABRTHEBRINBEAETLIEE (#] (%) ]
‘ T TR 1A TR 34 A TR 6 1
28531 {lilke
| | 0 | | 0 I Il 0 I |
IVIG 41 S8 4578) 1221)  1(2)  46(79)  9(16)  3(5)  51(88) 6(10) 1)  5301) 47 1)
BEMBTYA 46 4087)  6(13)  00)  36(78) 920) 12)  43(93) 12)  24) 43093 12) 24
Z{H ~1.246 0.042 ~0.362 0.068
P{H 0.213 0.967 0.717 0.946

2.2 FIRRFE

B EM T 2H 93% B LAE 24 h INIRIRIKE IEH
Jir A BLYAE 48 h RS IEH AR TVIG AR
WA 2T Wb T4, 54 17% 898 LHGE
BF (] 48 h, PIALIRTEIR ZAE O LA 2 5 A 4
R (P<0.05) , W2,

®2 MAKEBEREEEBRILE (4 (%) ]

2151 ke <24h 24~48 h >48 h
IVIG 4 58 42(72) 6(10) 10(17)
Ly rl il T4 46 43(93) 3(7) 0(0)

Z1H 5.206

P{H <0.05

2.3 BEXBTER

5wl T 201 46 6] LRIR Y AETR YT 48 h
PRE IER, £ 20 (4% ) 4 TRNFE97, Hh
BB, 101, FEIRI7 2 A G PR kL,
7o 0 5 R 3 Bk P9 AR 3.0 mm, A5 M0 IR B ik R AR
4.6 mm, FIEHEY IR, A IVIG (2 gke) JEARR
WEH, VAR BE DY 22 56k 20 Bk 9 42 3.0 mm, A7
MR BRI 7% 3.7 mm, SRREY T, 59 1 HN
wEIL, 4%, HEH 1 REREN 15 N HR K

W, A IVIG (2 ¢/ke) RYT, RIRIEH 7d/5E
B 22 MR AR Bh K N 48 4.4~5.5 mm, A5 DU SEEAR 3 ik
W2 3.9~5.6 mm, 30 /> B Fifi 177 260 5e R 2 ik 9
12 3.1 mm, AR BBk N AR 2.9 mm, iz 3 6 fof
DR L

IVIG 211 58 Bl 2L A7 10 Bl (17% ) 3R
J7 48 h INIRIR RIK B IE#, 4T iRy, H
W2 B (3% ) 25 Tk i s i e (4 H
15 mg/ke ) JRIT TR RTEIEH ; HA S BT 2 Ik
IVIG (2 g/kg ) (b 1 B [FIBTEC A S R T ) ¥R97,
A 3 BIAREIES ; 5 BHRSR AR, XFHA Y 2 Fim
S EMLT (4 H 15000 ukg) GY7, 2 4l[F 24
T H R AR (B H 2 mg/kg) + BH]
T (B H 15000 wkeg ) IGI7 )RR IES, 1 6125
T 3R IVIG (2 gke) RIT TR AN, hnHEIK
W SR (5 H 2 meke, E223d) Gk
TRIEH .
2.4 PAETAIE CRP RILTHZEWL

ARG Y 7 6 W5 4 £8 )L CRP 7K - 1) 52 i
% S TG 1T B X (F=0.00004, P=0.9476) ;
AN TR) s8] A5 795 25 5B L) CRP ZKF LB 2 73 A 4
i1 2% & X (F=0.9830, P<0.001) ; # JL CRP /K
SEAEARRATT 5 26 T AN [RI s J] 5 728 Ak 1) i 3m [a)
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(F=0.0130, P=0.5231) . AN[EIGIT T EXT P H SHG RS L (F=1.3981, P<0.001) ; & JLI0
FBOL MU 52 22 34 G it 24 3 L (F=0.1170, DUEAREIEY Y 7 28 F A [a] i [a] 5728 4k 5 # #45 AR []
P=0.0008 ) ; AN[E)ES () &5 P 2H 2 LAY it He 4 22 ( F=0.3147, P<0.001) . W3 3.

F3 MMIBTAERAFESR CRP FMITAZENL  (xxs)

; CRP (mg/L) T (mm/h)
LRl ik - - - . - -
IRIT RIT)E 18 RIT)E 3 )8 JRIT RIT)E 1 )8 RI7)E 3 )8
IVIG 4H 58 66.5 +53.3 16.2 £23.9 79+1.5 51+31 54 + 30 23 +24
LBEfih T4 46 68.3 +69.9 122+99 79+2.1 54 +28 25+20 9+7

T MR P REURG R AR SN r 225047, BARGEIH S R I SC ik

25 PWHERITHIESNEAM WBC, HB & PLT 7k A[EIEF S48 LA HB K LA 22 5 A 41t
TR % & X (F=0.5353, P<0.001) ; # JL HB /K “F
AFREIT XA L WBC AR 2 FERRIEIT J7 28 T A [R B 8] 4522 46 19 8 S5O A
SAHEG I E L (F=0.2892, P<0.001) ; /[F AT (F=0.0726, P=0.0290) . AN[EHIY 7 X LR
[ S PHZL LR WBC Kb 2 gt 2 L )L PLT AKFRsgm 2 5 g it2# 2 L (F=0.0039,
(F=0.4875, P<0.001) ; fJL WBC KFELEARRG  P=0.5344) ; N[RIEFE]S L ELAY PLT /KSF HuE
Y77 % T ARFEIRH R S AL A (F=0.0934, ZRA G E X (F=1.0709, P<0.001) ; f#JL
P=0.0110) . AFENATF A EXF AL ILHB AKFHS PLT AKFAERERETT 5 % T AR 8] 5 AR AL Y 3
S 2E A gt X (F=0.1077, P=0.0013) ; AE (F=0.0701, P=0.0360) . W3 4.,

R4 FMBITFAEAERES WBC, HB #1 PLT HIZE4L (x=xs)

bl - WBC (x 10°/L) HB (g/L) PLT (x 10°/L)
Z] l

VRITET IRIT)E LR IRIY)E 3R RITRT IRIT)R LR RITE 3 A IBYTET YRR 1R IBYT)R 3 A
IVIG 241 58 13.6+59 0.1+37 80x24 109+14 106=12 11312 351127 491+176 448 =149

BT 46 152+6.1 143+45 11.8+46 11215 115210  122+12 376+ 169 562203 414141
T ARG R A A ML 22 0T, BARGEH AR W SC il

26 MARIIFEHERSERANGREALER EHRERGEN R HEETSN S nE R, —

By At T 2 LA B B 9% FH S 2 i 3% (1K i ONPS R/ i R i o vz 1 0 [ 7 2 N3 @

TIVIGH, ZRA%T¥FE L (P<0.01) . W#ES5, PRI ATIE S [ KD A A e i ™, ik
B T 2R ] B T A0 R R T R A2 R

®5 AHEBILTHEREAINBRBALE  (3xs) HA W 10 AR R N BTS2 IS AR T, il 224

AE B BT (©) 2Tt (n) ML T B COX2, e 7 BELIBT S A 19 1 T T

IVIG 41 58 11793 +3143 7979 + 2669 N AR Z IS S i 28 Bk A Bl ] DT AR
LEMTH 46 6970 +2615 3036 +2028 RTE KD WG IE YT A =78 IVIC Fifdi i, Yhe
e = ey RAF PRI, 1 LRSS 3K 1 SR 3h ik
. 0.0001 0.0001 W, TR R B R O, R T
SE— PP RS, R —Fh 2T A A

3 itig (PMN ) I3 . R 3 0 K970 P D O o

TERIR 25 e AR b & B, SR T
Z TSR] KD ZA HLHT AR SO 7 pepe e kp g LI b R RS T o S 116 35
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K, B N ECIRAS, SRR T ARE BN X
I RE 05 7E KD S99 07 2 =) At T RE BH W7
PMN HIEUR @A, W PMN XF£F 4k 85 (A s &
HRER, BRI CAA Kbk 3 ks 78 1 i 25
I RAEMIVER . Sundel 28 ") XHIE IVIG 3545 i
TR 5~9 d MRl T, A Rot il TR,

ARWFFER F H SESR AN R A 5 R T X% KD
HATIRYY, MFGRETE b, Srlfh T AR
J7JE 24 h PVARIRLIE R & H B & F IVIG 41, MK
TR SNK N AR B D45 A, AL LAEIRY 7T
BITIE 1R & 3. 6 N HMVIES A 22 R B SGeiT
R BEMb T A 2 6B LERIRIE R 5
R EE IR BN KR, IVIG by 14, HK
RO RMT AP, "HES IVIC 4765 —IKIGYT
RWE B S TR IR YT A O AR,
LRl T a1 LN R, A
REAIMAE ., EAK. I, WTREXTIFFE 45 A
—ERM . W AR AR AR PR . KD & R etk
Sk kAR B, BRI S IksE r
R B TR R R I 1.5~2 4%, B,
XFF KD & & f G ST I 1 IVIG BURG IR TR
J7, DA sl R o & AR PR . NIRRT
0L EF, IVIGHPAE 106 (17%) HILES—
UAIRIT IR IOV, 53R E—8 2, 1 18 JL
TEME T 3R IVIG (2.0 gkg) JaAik 4,
JK LSRR e (45 H 2 me/kg ) S RTRAS LI,
8 WIZ T4 2 R IVIG (2.0 o/kg) YBYT, 3 BlIRIRIE
# o Newburger 25 ® A Ky X F IR IVIG J697 5%
WU 25T AN BRI AT T AR A R TE AT .

MIRTT G RIEFEBR AR LSS A, Wil IL
() CRP 7K 76 AN [ s B) A e e 22500, Tiixd F
MLYTA MR, 5wl T 2 28 LI I B8 4 B 458
IVIG 4R, PIRE SR 552 R 4S5 G J5 5% W HT R AE
PR NF-«B 1604, M8 40 B - 1 R,
TR AAE RN AT O P IVIG ZHIMLITT T A F0 58 3
18 AT 585 i A K TVIG 3 G214 it 26 1 671 Fia i ik
A, PR LN R AN B, 1 R VRO B b
A R EURE R IR 2t T R R 0 400 A . 21 2R
eI, /M2 | 25 48R A R RS
o | L VBORG BR B 3 o BT LA, e I i 1 b
B B EAE LT IVIG,

Xt FAME I WBC 520, A LR R
8] 5 R A AR, LLIVIG 2l febl, Xl
(R KU R R CA b g i = i A R ey v 1
TR 1 22 R v s 200 i DA A 1) 1 7 4/ M A ik
DA Ko XFT HB RSN, PIZ AR L AEAS R [E] A5
O EM T T IVIG 4, B IRl ARk,
Ly w7 2 HB B Ft i, IVIG AEiRYT e 1
HERT R, 3 JEREET e, B AR, X
T PLT BY520a, PARIGYT J7 28X PLT #5200 22 55
TegiteEE . WU, 76 KD MR il FipE
B R IHE S PLT B = IR . AR IRYT IR
1 JAi; PLT BAARNFERERN B, 5 KD 8 MK
o ) B 3 B A AR RN T R P e R 48, BHLE PLT
REVMTEE, (1R PLT IR =9 H) %
PLT (4, ff PLT MG BRA 5. bl T
AES KD 2P I P B A 4 | I A B i SR £
e . /ORI TR

NGRS IR e S I N = E R R
THBIUVFR . RS E T IVIG 4. IVIG 4k
9 % DL AR A OB, ORI R, B
IVIG G Y7 R S iR 34, W T RAE R . A E
BRAEILRE, TVIG Ay JCSERE I K 4
TriH, B RORAR R LEEBEFE TVIG IGYT B HL /b .
AP LA B 2% AT e, S Al T 41
SMERE ST 252 IR ORAR T IVIG 4 g 2 it
T 101 ) 9 R heh IR Y VA Y N R e S R AR
N )RR

WAL AW R, KT KD 7S 0 A
PR BEAR AT A o R AE, S m)Ah T AT BH b
ZF 2 B (RN SRR B IR, RS BN D DG AR B
ATRAMNE RN, = FHBA MR IeR i & 4
SR 20 I AR I XU o B R B, A AR A
X205 K JEATAR . 726 22 B AR, £1XF KD
(IR ST I ATE GRIE T R B 2 A VR AT $2 8 2807
ESAYNEPNES =ML i /y/A S
BITANR R4 . A5 MRRIIRIT T4

A

BMFRERXEIWRETEERESHRIEITEHK
YE 4L 32 P S T 0T ST RBT ST 84 St AT IR 04 T R A
B,
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