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[ Abstract] Background Researches have shown that children with Kawasaki disease have abnormal blood

coagulation function, and antiplatelet therapy is of great significance in the treatment of Kawasaki disease, while some children fail
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to achieve the therapeutic purpose due to drug resistance. Objective To investigate the application value of thromboelastography
(TEG) in antiplatelet therapy in children with Kawasaki disease. Methods A total of 92 children with Kawasaki disease who
were hospitalized in Hebei Children”s Hospital from December 2017 to January 2021 were selected as the research objects. All
children were treated with intravenous human immunoglobulin within the 5th to 10th days of fever after admission to the hospital,
while taking aspirin effervescent tablets or dipyridamole. Conventional dose of aspirin and dipyridamole: the initial dose of aspirin
was 30-50 mgkg'*d™', and after the fever subsided for 48 to 72 hours, the inflammatory index dropped to the reference range
and then it was changed to 3-5 mg*kg '*d™"; the dosage of dipyridamole was 3—5 mg*kg '*d™". After 2 weeks of conventional dose
treatment, the aspirin dose was adjusted to 15 mgekg™'*d™" for children with aspirin resistance; for children with dipyridamole
resistance, the dose of dipyridamole was adjusted to 10 mgekg™ *d™". According to the aspirin resistance, the children were divided
into aspirin resistance group and aspirin sensitive group. According to the dipyridamole resistance, the children were divided
into dipyridamole resistance group and dipyridamole sensitive group. The drug resistance rates of children taking aspirin and
dipyridamole were compared. The TEG parameters [including reaction time (R) , coagulation time (K) , maximum amplitude (MA) ,
o angle] were compared before and after 2 weeks of conventional dose treatment in all children. The TEG parameters and platelet
inhibition rate induced by arachidonic acid (AA) pathway 2 weeks after conventional dose treatment (before dose adjustment)
and 2 weeks after dose adjustment (after dose adjustment) and thrombosis rate were compared between aspirin resistant group
and aspirin sensitive group. The TEG parameters and platelet inhibition rate induced by adenosine diphosphate (ADP) pathway
before and after adjusting dose and thrombosis rate were compared between dipyridamole resistant group and dipyridamole
sensitive group. Results Among the 92 children, 64 cases took aspirin (17 cases developed aspirin resistance) and 28 cases
took dipyridamole (10 cases developed dipyridamole resistance) . There was no significant difference between the drug resistance
rate of children taking aspirin and those taking dipyridamole (P > 0.05) . After 2 weeks of conventional dose treatment, R and K
of all children were longer than those before conventional dose treatment, and MA and o angle were smaller than those before
conventional dose treatment (P < 0.05) . In the aspirin resistance group, R and K after the dose adjustment were longer than those
before the dose adjustment, MA and o angle were lower than those before the dose adjustment, the platelet inhibition rate induced
by the AA pathway was higher than that before the dose adjustment (P < 0.05) . Before the dose adjustment, R and K of children in
the aspirin resistance group were shorter than those in the aspirin sensitive group, and the MA and a angle were larger than those
in the aspirin sensitive group, the platelet inhibition rate induced by the AA pathway was lower than that in the aspirin sensitive
group (P < 0.05) ; the MA of aspirin resistant group was higher than that of aspirin sensitive group (P < 0.05) ; there was no
significant difference in the R, K, o angle and platelet inhibition rate induced by the AA pathway after the dose adjustment and
thrombosis rate between the aspirin resistance group and the aspirin sensitive group (P > 0.05) . In the dipyridamole resistance
group, R and K after the dose adjustment were longer than those before the dose adjustment, the platelet inhibition rate induced
by the ADP pathway was higher than that before the dose adjustment (P < 0.05) . Before the dose adjustment, R and K of children
in the dipyridamole resistance group were shorter than those in the dipyridamole sensitive group, and the platelet inhibition rate
induced by the ADP pathway was lower than that of the dipyridamole sensitive group (P < 0.05) ; there was no difference in the
MA and «a angle before the dose adjustment, R, K, MA, a angle and platelet inhibition rate induced by the ADP pathway after
the dose adjustment, thrombosis rate between the dipyridamole resistance group and the dipyridamole sensitive group (P > 0.05) .
Conclusion TEG can help to find the phenomenon of antiplatelet drug resistance in children with Kawasaki disease, so as to
adjust the dosage of antiplatelet drugs to prevent the occurrence of thrombotic events, which has positive significance for early
individualized intervention of antiplatelet therapy in children with Kawasaki disease and improving the therapeutic effect.
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inhibitors; Aspirin; Dipyridamole

<71 -

Iy e — T 2 i AR A R, R e A
A4, T 5 ZLITILE, 6 MH ~2 % BILA L
A LI 50% ', BB M RRRE Tas ™ .
g S LAFAEBE ML R EMPIBE RGeS 7, ILiAd
TRBEPRE, M EARRERIERAE . M N, WA
BB G AR B 22 (4 e A R 238 i 25%, H. 2%
LA SFET o R AT BAT ABT /B

ALK N, R VTR 18 B Bk IR
PRI T IOAREZE Y ) SR, TR L e
SN AFEZ RN R AR, AR EIUIRHISL M 2595
AR, T LA RIVTAK | XA SR
%, RIHUML/ NG BEAT AN w2 ) i/
LR RN YN T~ 71| /AN, TR D a2 N 1R <30 AR 1
FfFo P, MEFRPEAS ST MR ZG YR SN I R i i



.72.
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Tk AL s PR AR R ) ) rb IR S T dR v . %
Efa = 5 d, R EA A R ZER P 4 L e (1)
WIRZERE T ;  (2) HBMEIZL. M. O S
BRI TETTIL;  (3) SRR 25 AL e R i Ak
BHE> 1.5cem; (4) ZMLABE, KE; (5) 2tk
TFIEMEPERPAK . 2R AR RE AT BE, KA IR Bk i AR
AR R o B 4 4% LRI R 2588 75 0 sh B 3o
A 1 SEAG AR SEAEAE AR Bk sk sl el IR sl o, Bk
SRS, WRTERZ e . HERRARIE: (1)
[ s B A 7% i A R R ™ S R Y s L
(2) KARBIRHPUEE . PUL/INR 259 KA e . i
ZINKR i ) i B A R M LA IR L R S 2595 (3)
TERSIRAE MR L, L (4) IRIRFERAR S
AT AL LK E RS B2 i ot i (/e P
fitmT: 2017005) , FBILWEH AXKABEFE HE R &I
2B ANE R

1.2 JRIT I BILABEGE ¥ RS 5~10 RING T
WREN 5% WIEENRPERRE R (7] K 24
TR A RA R, HEESCS: E25ES S10970032,
Fikg: 50 ml/ Jii, STIFIKEEE 2.5 g) 2 g/kg HLIKHRTK
ST, RO AREA A VRIS i (AT R BRI
T2 PRAF], HEfESCS . EZ5EF H32026201, FLAS:
0.5 ¢/ F) SRR IRSE (A=) K. BEKE HZ5LA R
N HEESCS 25T H50020665 , HUAS: 25 mg/ ).
BR] ] DGR AR R 3k B8 R IR T vk BT ] DE AR )
T K 30~50 mgekg ' ed™, PR 48~72 h RAEFE bR
B FEUCh/INRE, B 3~5 mg'kgfl'dfl; KL TR
B R 3~5 meekg ' od™ . HHRIEIAT 2 G,
X FAEAE BT E] DEARARHT A RO, 18 B ] DT AR
15 mgekg ™ od™ s XFFAEAE BB A BLHEHT A L, TN
WEIK B 10 mgekg ' od™! o
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14 TEG ZHURMI5E 20 T MR SRy 7Rl
FRIEIEYT 2 JAS . AESRI AT 2 AR ) LA e
FrbkI 5 ml, {1 TEG 23471 (5. TEG-5000,
H 2£ [E HaemoscopeCorporation A 7] ) T2 h N & HElE
TR 8 [ 2 05 A B A IR &) 58 i TEG Al .
g bRl : (1) RWVEFE] (reaction time, R) :
F BRI M IEREAR B T TEG AL 90 298 il 21 2 1
TR SR R], S B i PR A3 i 0 i X - s 2
FHERRAS, HBE N 5~10 min, I S%0E L
RN R B LA R Bk = BE R -, KT 225 R BRI
Fn BIUARNAN T B BERA . (2) BERFIEFE] ( coagulation
time, K) : 801 NEAF 4 A B S4B R —
SE MR [EVE T SR N E] S PR 2T A2 1 i/ R 2
fig, HSHWHEH 1~2 min, A S50 H LRRNE
INMRLTAEE I PIREART , AR T2 R BRI R i
WA E A Re T, (3) Mm3kFE KPR (maximum
amplitude, MA) : 5 M EEHRPrAEB BN IR IR E, K
Wi /MR EERIRE, HZHIEEY 50~70 mm, ## i
22 BRI s /MRS PR R, IR TS 5T
BRI R /MR IIEEMIR T . (4) o fi: MR 1 TEG
AR B R I 2R IR AR 2k 5 /K2R I E A e Ay, S
MMEEEPIE R, KSR 540 ~72° , Al
WS F RN R 4R Rt RT2%
JEFE T BRI R R TR AR T .

L5 05k MRAEE BGRERYT 2 RS 8 TEG 241
K 2 5 TR AE A DU R (arachidonic acid, AA)
TR AR5 T 0 /N B A 2 R U R B 4T (adenosine
diphosphate, ADP ) BB/ ETEIR, FF6 AA
IR I I IR 38 < 50% 7 A BT w] DEARAEDL
S22 R B Al DEARELER . ADP i 4815 5 59 i /N AT ) R
< 30% 5 XA RUEIR ST, S22 AU A B A
R A8 ) LA ) DE AR AR HLKE 53 kg B ] DE AR AL 2H 1
B ] DEARRURREE , MR A8 LU SR SRR UK
P TR BEAR T 2 RN R 15 B ARk e

1.6 WESEbR (1) HCAUR I B w] DEARAN R A B 5
SEILMZHETR.  (2) BRI BILE ARG
SPHT LR R EIRYT 2 S TEG 8. (3) WM
DCARHRHCZE FRBAT ) DCARBURR R A8 LS L AR08 B H AR
HIRYT 2 S CIRERIERT ) | RGN ERYT 2 FIE (6
BHHIG ) TEG 240, AA BARTEF A I/ MR ] 25 &
MARTERE ., (4) HOHUEE IA SR AL RIS 1k 55
L B LM . AR R R EGR B ET . JR T S TEG
240, ADP 37 S AL MR ] 38 K M R TP B
L7 Siil2e0rik R SPSS 17.0 Goit24 5k 44 kb B 4L
o TPECTORI AR ECER R, AL LR x A ak



SIEFHCo I 10050 2% 5 202 148 H £F52945:565 811

BRMAE: hup: //www.syxnf.net ST73.

Fisher's VIR E:; HERRLL (xxs) Fon, 4l0H
FLEER TP ST AR AS ¢ K56, 2N R BR T BCXT £ K563
PP <005 AESFAZIHEX.

2 SR

2.1 — s 92 BIEILT, AR REIVCAK 64 6 (&
AR RIDCMART 17 41, Bl &) DEARAEURR 47 491 ), AR
W Rk 5 28 5] (& AR USSR BEHEHT 10 f41], LIS ik S A
I8 ) o iR BT ] VEAR R LB 25 AR BT 3R 26.6%
(17/64) , HR RS I8 5L B LB 25 H8P0 % R 35.7%
(10/28 ) 5 il FH BAT ] DT AR AR LB 25 W 4T % 5 iR
Wk B LS, 2R G FE L (x’=0.787,
P=0.375) .

2.2 A BLE BRI IR T R0 AR LR R YT 2 RS
TEG 24tk Frfa BJLE A ERIT 2 MG R, KK
FHHFEIRITET, MA, o /DT FIEIGIFAT,
ERAGIFEL (P<005) , W1,

R 1A BILE GG RTRCE BURIAYT 2 S TEG ZEULEL
(xxs)
Table 1 Comparison of parameters of TEG before conventional dose

treatment and 2 weeks after conventional dose treatment in all children

Fiof ] %0 R (min) K (min) MA(mm) o fi(° )

FWIFHRIAITRT 92 43=x1.1 1.6+06 722+95 702+64
f Bl 92 64+16 25207 621+54 62.0x56
HI7 2 G

t L -10.324  -9.675 8.865 9.181
P1H <0001 <0001 <0.001 < 0.001

e R= SOV, K= BEFEE, MA= MR RIRDE

2.3 ) w] DLARARSTZE AN ] DO AR AEUR A L — R
e Bl m] DCARARHT A AR ] DAREEUR A L] | 4R
s, R FE L (P>005) , W2,

2.4 ] w] DEARAIRGTZH BT ] DU AR SRR ZH R Ll )
B GRS TEG 280, AA SBARTE ST 1 /MR ]
R AR LA Bl =] DEARHRATCZH AR LR i
R, KK FIABAER, MA, o f/hT %5 T,

F 2 B a]VCARHCH T AT E] VCMR AR L — R 3
Table 2 Comparison of general information between aspirin resistant group

and aspirin sensitive group

25 % M (B 2) S (xxs, 2)
W] ] DE AR R 17 9/8 20+1.9
i ) DE AR AR 47 28/19 3.0+24
x> () 18 0.225 1.271°
P 0.635 0.209
W el

AA IRARE T I/ NI 3 TR AT, 2250
GiitsEE L (P < 0.05) o BaJw] DEARHRSHTAL LR 2E 5|
AT R, K TR a] VEARBURZL, MA. o« fRKTHHA
VEARBURRAL, AA SRS AY ML/ NI 1 2R A1 F ) ] T
AU, 25 A5 E X (P <0.05) ; Fla/VCik
HEDTAH LIRS MA KT =] DCAREU A, 225
BHEi2EE L (P < 0.05) ; Bl DCMHEHT AL Ak =] T
MU BILHEFRG R, K. o fi. AA BRIES
I/ A 3 A AR T R LR, 22 7 oS X
(P>005), k3,

2.5 UMK BEALHT A FIRUE A B AR A iR )L — Rt
FeE RUE R SR P AN RUE ik SRR B LR L AR
s, ZRIgit=E X (P> 0.05) , L&k 4.

R4 RUEEASHCH UL RO IA BB (L —AREFORL LA
Table 4 Comparison of general information between dipyridamole resistant

group and dipyridamole sensitive group

215 ik MR (B 1#%)  AER (zxs, %)
XK B4 10 6/4 17+1.0
XL TR B AUk AT 18 11/7 23+23
x> (o) 8 0.120 -0.731"
P{A 0.729 0.467
H: e

2.6 AWK BLARGTLH FIORUE 34 B AURRZH A8 )L 48 77
B RIS TEG 240, ADP i #2155 14 /Ml

R3] PCARHRS UL FIBT ] DT AR GEURREE LIRS ARG . RIS TEG 280, AA BRI S M /MBI R 5 A T i Le A

Table 3 Comparison of TEG parameters and AA pathway induced platelet inhibition rate before and after dose adjustment and thrombosis rate between

aspirin resistant group and aspirin sensitive group

AA RAETE I IfL/ME

as o R (x%s, min) K (x%s, min) MA (x+s, mm) a fi (xxs, © ) R (res. %) ATBR
: R R o i R g g (%))
Mawi  FeEs flEay FEE iy FlEs flap Fes F Al e
Bg@%ﬁ* 17 57+1.1 64+1.8 1.7+05 21+15" 67.5+9.6 64.0+3.1" 705+58 61.9+2.6" 444+174 712+49"3(17.6)
"%E%g" 47 68+13 68+18 24+17 24+15 618+45 61.1£3.1 607+100 625+24 778=115 71.7+4.8 1(2.1)
r(x?) 1 3.165 0.891 1.826 0.761 3.192 3.302 3.770 0.829 8.896 0.344 2.825"
P 0.002 0.376 0.036 0.449 0.001 <000l <000l 0410 < 0.001 0.732 0.093

T U x 2 E SAMIEEFIERTILE, P < 0.05; AA= TEA DU
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il M AT B LU AU IR SEHEHT 2 B LR R
J& Ry K K TSR, ADP @475 0 1L/ VR 4 i
HE TR, 2R A% FEL (P <005)
XU TR BEHRHTAH 8 LR A B R KT XU R B A
JREH, ADP GRARYE S Y L/ N ] AT R0 1k B
M, ZREGIEEL (P <0.05) ; SUEREHHA
FIUSUE IR SRR A B LR R AT MA . o £ SR
R, K. MA, o i, ADP3RARTE T 04 1L/ 30
MR, ZRTgitFE L (P> 0.05) ,
W5,
3 itig

JU Ui g — ol 4 B i A8 58 Ry B FURRAIE 7Y H
S e VRSN , IR I DL R A e AR B bk g
TR B 3k T R AR E B S W BGR T )1 I
o K8 LIE W EE IR 20 ke A A el AR 30 Bk ke R 5y
15%~30% ", BBk JLFEFRAGAECOENS 1 B0 A
AT Dy, SN G A 1) S D RE S AT 8
A5, IR B LR Y I NG BE s, Bt
Wz, /IR SR T 32 A0 0 ILAE PN K AT & A i
FegpE T R, B MRS LA
AR S A AR T BT ] DT AR T8 B2 I R
s H BT MR 25, BT CARRT AR T2 4 A i 1
( eyclooxygenase—1, COX~1 )l FEL AA 1&1517/{93%(%@ m,
MO T8 D M # 22 A2 (thromboxane A2, TXA2) 4 1
Sk BB /MR AE O, XU ik 0 5 g 3 o o
" TiE ¥ ( phosphodiesterase, PDE) 7% 1. I /> ADP B
. YEIMIFAEERR R T (cyclic adenosine monophosphate,
cAMP ) SERAFGUIN/MRIER ) SR, BFFT& B, B
AR P I MR 25 AT TC A i A7 fR 3 A2 45 L 29 9%
B BT BT RIVEAART 0 NI, MERR AL LR
AIDCAR, XUBERBEHCHURAS , JREE X P % 245 5] i
11085 JE LT /MBI vh A B (6. CHEN
2 OV e B, R B LR IR AR IR E] ( prothrombin
time, PT) . {5 Ak¥#B435%E 10075 B BF 18] (activated partial
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thromboplastin time, APTT ) SIEWILE LS I ¥22 5
i SAKURATL %5 2" % 3, )[04 95 42 L PT. APTT K T
IEWILE, 5 ERIFeas R . SUES RS M EER:
W05 k5 000 P ) 1 Ui A6 L) B8 R A ake = A 5
o 1 TEG 2 I PR b — i axk 2 A8 5 4 i B 1 Kz %%
fif it FE ) B 1A SRR | R RS A LAEE I
ARG RRTE:, TESEA R K. MA, o A2
B BEFEAR AL BE S ER TAR F LA I OB MR ZS 2
I AT LA I/ 6 S PEAN B /IR 249 (49 7 R8CR
IMRINRE. HRTEAE O B E A AT ARIGTE S/
W25l TP A5 20 T Iz AT 2 AR B 1R
Mr TEG 1611555 H ) LTI MRIGTT o i A

AWPFREE R BR, A BJLEFEIRYT 2 S R,
KK T A EAITET, MA . o f/NT 3R SAY7RT,
7 7 FH B ] DT ARl A 18 B ) ) LML s B8RS T
s, M/ RERERE R, SIES: T H A —E R
MR o 64 51 A FH BT il D AR 1) £ JL Hh & A= BT ] DT AR
BT 17 91, 28 51 A LR 3 B g £ L R e A U T8 B
L 10 5], TES2 BA] w) DT AR AR 8 3K 5 )1 e g 58 LT I
INGRYT P SAEE 2RI S, (A AL A
25T . AR BN, 9Pkt kESEILA S
BHEZEBMA X AP R SR, IR R VTR
BULMZG PP TR 5 IR AU A 5 8L L T e 12 2
S, PORTEZYARIT R AR T, B ] DERRT U ik
T .

IR BT 75 58 LSE PG I/ N 25 9 #4351 8 9 04—
PR P RLZE 2007 4F, GURBEL %5 ' @i &80, 14
T BRT =] VAR FH AN RERE SR MR . AR T AR AIFSE
LER BN, PR TCAHIRT LR LR F &5 R K KT
PR EAT, o A/DTIPEEFERT, AABEE AL
KA 3 T R s BT DA U2 ) L %
FIEHT R, K 5 TRl A VEAMREBURRAL, o MR TR Al DTk
BURRAL, AA SBARE S I/ VAR A i) 2R 4K T B ] D A A
SR 5 B ] DT AR L 0] =) DT AR 4 s ) L e )

RS OUEA I T RIS I SLURAE B LR R RERT . PRI RIS TEG 240, ADP AR A9 0L/ MM 5 K AR TR 1% e

Table 5 Comparison of TEG parameters and ADP induced platelet inhibition rate before and after dose adjustment and thrombosis rate between dipyridamole

resistant group and dipyridamole sensitive group

ADP R AE 5 (Y 1L/

i R (¥+s, min) K (x+s, min) MA (x+s, mm) afil (xxs, ° ) HVHR (xas, %) R
- ok Gk R R ok Gk ok P I k(%))
AliEm REE RER REE FlEm A R I ey S Tl ey ]
X%;%%f 10 41+10 61+1.6" 1.7+02 23+04" 67.3+11.2 63.8+3.8 66.6+11.6 60.7+3.4 227+10.3 61.9+22.6" 2 (20.0)
Xxﬁ;%ﬂ;ﬂi 18 6.7+2.1 64x1.6 35x13 23+04 613+92 627+33 604x+9.1 619+3.6 604+193 63.1+17.5 0
t 1l 3.610 0.459 4414 0.092 1.5143 0.815 1.568 0.849 5.707 0.160 -
P1H < 0.001 0.650 < 0.001 0.927 0.154 0.415 0.129 0.404 < 0.001 0.874 0.119

e — JRH Fisher' s SR E; SARL BN EATHIL, P < 0.05; ADP= @R IR



SIEFHCo I 10050 2% 5 202 148 H £F52945:565 811

BRMAE: hup: //www.syxnf.net .75

JE Ry K. o o AA SRS A0 I/ N AR 300 1 2 K i
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