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[ Abstract]

Objective To investigate the predictive value of thrombelastography for hemorrhage

transformation after intravenous thrombolysis in acute ischemic stroke. Methods We reviewed acute ischemic
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stroke patients consecutively treated with rt-PA from Jan 2019 through Dec 2021. Demographic data, clinical data, hematological
indicators, and TEG results were collected, and univariate and logistic regression analyses were performed on the factors that may
lead to hemorrhage transformation after intravenous thrombolysis in patients with acute ischemic stroke. Results A total of 155
patients were included in the study. The mean age of the study population was 62.1+12.5 years and 109(70.3% ) were male. 31
(20%) cases developed hemorrhage transformation after intravenous thrombolysis, eventually. In univariale analysis, compared with
patients in non-HT group, patients in HT group had higher admission NIHSS score(10.3+4.8 vs 6.8+5.3,P=0.001), higher incidence
of artrial afflibration (35.5% vs 9.7% , P<0.001) , lower platelet counts [185(164,225.5) vs 224.5(190, 263) , P=0.009]. In TEG
test, patients in HT group had longer R time(4.88+1.04 vs 3.95+0.96, P<0.001),longer K value[ 1.6(1.4,1.9) vs 1.4(1.13,1.68),
P=0.003], lower Angle value (67.16+4.28 vs 69.54+5.35, P=0.023), lower MA value [60.3(57.35,63.8) vs 64.4(60.75,67.8), P=
0.005] and lower CI value(0.98+0.89 vs 2.22+1.37,P<0.001)than patients in non-HT group. Multivariate Logistic regression analysis
models for predicting HT showed that R time and CI value were independent risk factors of HT. The area under the ROC curve for R
time value in predicting HT was 0.733, with sensitivity of 91.7% and specificity of 59.4% at the cutoff value of 4.29. The area under
the ROC curve for CI value in predicting HT was 0.757, with sensitivity of 51.6% and specificity of 88.9% at the cutoff value of

2.05. Conclusions The coagulation reaction time(R value) and coagulation coefficient (CI value) of thrombelastography can predict

hemorrhage transformation after intravenous thrombolysis in acute ischemic stroke.
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Table 1 Baseline data of the study sample and risk factors of HT after IVT in univariable analysis
— oA JEHTH HT 4] I
(n=155) (n=124) (n=31)
R4 62.1+12.5 61.8+12.3 63.2+13.5 —0.568 0.571
PERN B PE) 1% 109(70.3) 87(70.2) 22(71) .008 0.93
0 LA A B R 2R /%
e I 109(70.3) 87(70.2) 22(71) .008 0.93
PR 45(29) 37(29.8) 8(25.8) 196 0.658
L EiE) 23(14.8) 12(9.7) 11(35.5) 13.070  <0.001
gk 62(40) 48(36.5) 38.7(45.2) 430 0.512
T B 16(10.3) 11(8.8) 5(16) 0.331
BRAT: 2 rhig o2 26(16.8) 21(16.9) 5(16.1) 012 0.914
TEE I 12(7.7) 11(8.9) 1(3.2) 1.106 0.293
PURMIB TR 24(15.5) 20(16.1) 4(12.9) 197 0.657
FEFETA /%
HIEER 105(67.7) 82(66.1) 23(74.2) 0.415 0.519
SRR 50(32.3) 42(33.9) 8(25.8)
TOAST 53 %1/% 1.112 0.292
KB BRI 52(33.8) 37(29.8) 15(50)
NI P ZE R 67(43.5) 60(48.4) 7(23.3)
AP ki 8 21(13.6) 15(12.1) 6(20)
HoAthJ5 A 2(1.3) 1(0.8) 1(3.3)
ESGIES 12(7.8) 11(8.9) 1(3.3)
OTTM(QR)/min 200(152,258) 199(155.5,255.5) 210(166,260) —0.699 0.485
ABE NIHSS P43/ (43, acs) 7.5+5.3 6.8+5.3 10.3+4.8 —3.293 0.001
ABERF % [ mmol/L, M(1QR) | 6.3(5.4,7.8) 6.3(5.4,8.1) 6.25(5.8,6.8) —0.415 0.678
I 1041, M(IQR) | 215(179,260) 224.5(190,263) 185(164,225.5) —2.626 0.009
L2 AR/ (/L ats) 3.52(3.14,4.33) 3.56(3.14,4.33) 3.49(2.98,3.68) —1.092 0.275
ABE R4 T/ (mmHg , ks ) 160.4+25.8 162.1+26.1 153.7+24.0 1.628 0.106
A B4 ik HE/ (mmHg, was ) 91.2+15.4 91.6+15.8 89.8+14.3 0.558 0.578
IR DI S
RAE/(min, x=s) 4.14%1.04 3.95+0.96 4.88+1.04 —4.689  <0.001
KA/ (min, x+s) 1.4(1.2,1.7) 1.4(1.13,1.68) 1.6(1.4,1.9) —2.968 0.003
Angle /(& ,xts) 69.07+5.23 69.54+5.35 67.16+4.28 2.299 0.023
MA B[ mm, M(IQR) | 63.5(58.8,67.7) 64.4(60.75,67.8) 60.3(57.35,63.8) —2.834 0.005
G IG5 2 [ d/sc , M(IQR) ] 9000(7600,10892)  9124.9(7800,10734.)  8200(6761,11106)  —1.552 0.121
EPL[%,M(IQR) ] 0.6(0,1.9) 0.65(0,2.05) 0.3(0,1.7) —0.678 0.498
EY30[ %, M(IQR) ] 0.6(0,1.9) 0.6(0,1.98) 0.3(0,1.7) —0.653 0.514
CIE (xs) 1.97+1.38 2.22+1.37 0.98+0.89 4776 <0.001
H BT mRS P /% 7.62 0.006
TG R4 (mRS 0~ 243) 89(57.4) 78(62.9) 11(35.5)
HE AR (mRS 3 ~641) 66(42.6) 46(37.1) 20(64.5)

TR R IS I JE] 5 KO{E - 5 [ 58] 5 Angle : 38 18171 s MA S ORI ER SR BF 5 EPL . Al 0918 /8 & 70 %05 EY30 2 30 min i5 %
B8 CT 2 BRI A %0 mRS « B KL A9 Rankin 538 5 OTT : & i 1)V # I5F [8] s NTHSS « 35 [5 [5 7 1A BF 53 e 2 Fh B 3%
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Sk X B B4 2.5 435, i S 5 H i 2 7Y
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Ao BRI 1045, 5 S8R
P2 Dy REGAL R SERIG In  A
W5 FR kAR IS 3141 (20% ) B &
RAHEHT, o 6 1 (3.97%) H LA IR
PR N AR, IR 20 BB T
BE bR B 3PP R b 22 D RE A, Sk
AR RIE — 2 R, R
i HT 1 fa B R 3R 9125 7 BF Xk
FOG g/ HT Je 2 ™3 HT ) kA=
HEEE L,

H i AN C A 1V 2R 5T
T ri-PA # kA R 5 19 HT (1) fa A
Fo 2008 AERR PN A h A AUHR RS A
AR S HT B AE R B 2 IR
FEC I PR | i VA AR ST ) A
RN b TN A B =0 A o R TN 1| AN
M REE 251 S fLE 2y £ 1 T DR 8
I ) A0 R0 T AR A . AR SRR
HT 41 838 HAT 30 s B BB 4k
NIHSS AR A/ MROK- o e 2t
ZHEIE G, K& BLA R
FELL NIHSS 24 J5 HT i fa ks

RZ—, GREEZ AR B HA R L
N SERRAE MU AR TR 3R R L I R AT DG P
] sl R R AT OCIR YT A 22 D RE BB AR AL

F2 FBHERED MK S E X logistic EVA 547
Table 2 Multivariate logistic regression of risk factors of HT after IVT
(E RN i EilW)
OR( 95% CI) P OR( 95% CI) P

A I D Ei 2.15(0.576 ~8.024)  0.255 2.591(0.765 ~8.779) 0.126
HELR NIHSSPE4>  1.195(1.08 ~1.323)  0.001  1.177(1.07 ~1.295)  0.001
/MR 0.99(0.981~1.00)  0.052 0.992(0.983 ~ 1.001) 0.085
S WA TE] R 3.368(1.817 ~ 6.243) <0.001 NA
% [ I ] K 0.964(0.088 ~ 10.558) 0.976 NA
BEEG (Angle)  0.946(0.769 ~ 1.164)  0.598 NA
B IMBREEE MA - 0.963(0.904 ~ 1.025)  0.233 NA
HEIM R ECT NA 0.374(0.243 ~0.577) <0.001
R 0.428 0.409

T :NTHSS : SEE[E 2 DA FEBE A it 26 NA RN AR
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Figure 2 ROC curve of reaction time (R), coagulation coefficient (CI) and

hemorrhage transformation after intravenous thrombolysis
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