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[Abstract] Objective To investigate the value of HAT and SEDAN score scales in predicting
hemorrhagic transformation (HT) following the recombinant tissue - type plasminogen activator (rt - PA)
intravenous thrombolysis in acute ischemic stroke patients and risk factors affecting HT. Methods A total
of 143 patients with acute ischemic stroke underwent rt-PA intravenous thrombolysis within 4.50 h of onset
and their clinical data were collected. According to head CT after thrombolysis, patients were divided into
HT group (18 cases) and non-HT group (125 cases). Single factor analysis was used to assess differences in
HAT and SEDAN score scales and related risk factors of ischemic stroke in 2 groups, and further Logistic
regression analysis was used to investigate independent predictors of HT. Receiver operating characteristic
(ROC) curve was used to evaluate the sensitivity and specificity of HAT and SEDAN score scales in
predicting HT. Results Univariate Logistic regression analysis showed that history of atrial fibrillation
(AF), admission systolic blood pressure (SBP), admission blood glucose level, early low density of head CT,
thrombolytic time window, National Institute of Health Stroke Scale (NIHSS), HAT and SEDAN scores were
all risk factors for HT after thrombolysis (P < 0.05, for all). Multivariate Logistic regression analysis showed
that history of AF (OR = 1.677, 95% CI: 1.332-2.111; P = 0.000), admission SBP (OR = 1.102, 95% CI:
1.009-1.204; P = 0.031), admission blood glucose level (OR = 1.870, 95% Cl: 1.119-3.125; P = 0.017),
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thrombolysis time window (OR =1.030, 95%CI: 1.009-1.052; P =0.005), NIHSS score (OR =1.574, 95%Cl:
1.186-2.090; P =0.002), HAT score (OR =2.515, 95%CI: 1.273-4.970; P =0.008) and SEDAN score (OR =
2.413, 95%CI: 1.123-5.185; P = 0.024) were risk factors for HT after thrombolysis. ROC curve analysis
showed that HAT score could predict HT with 94.40% sensitivity and 41.60% specificity, and area under
curve (AUC) was 0.70. SEDAN score could predict HT with 94.40% sensitivity and 65.62% specificity,

and AUC was 0.77. Conclusions

History of AF, admission SBP, admission blood glucose level,

thrombolysis time window, NIHSS, HAT and SEDAN score scales were independent risk factors for

hemorrhagic transformation after intravenous thrombolysis for treating ischemic stroke, while SEDAN score

had high predictive value.
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Table 1. Evaluation criteria of HAT score scale

Characteristic Point

History of diabetes mellitus or blood glucose level on
admission>11.10 mmol/L

Yes 1
No 0
NIHSS on admission (score)

<15 0
15-19 1
=20 2

Early infarct signs of CT

No 0
<1/3 MCA 1
= 1/3 MCA 2

NIHSS, National Institute of Health Stroke Scale, 3% [ [¥ 7. T 4= fiff
FEBE At H 2 MCA , middle cerebral artery, K B ik

%2 SEDAN & RIFM b
Table 2. Evaluation criteria of SEDAN score scale

Characteristic Point

Blood glucose level on admission (mmol/L)

<38 0
>8-12 1
>12 2

Early infarct signs of CT
No 0
Yes 1

Early hyper-density cerebral artery sign of CT

>75 1
NTHSS on admission (score)

<10 0

=10 1

NIHSS, National Institute of Health Stroke Scale, 3¢ [¥ [# 37 T 4= fiff
FEBEA TR
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Table 3. Comparison of baseline data between HT and
non-HT groups

HT non-HT X ort

Lt (N=18) (N=125) vale © Vel
Sex [case (%)] 0.581% 0.446
Male 10(10/18) 81 (64.80)
Rl 8(8/18)  44(35.0)

Age (x x5, year) 62.61+£10.60 64.88+12.17 -0.751 0.454

BMI (x £ 5, kg/m’) 2450+ 295 2427+ 2.60 0345 0.730

Hypertension [case (%)] 13 (13/18) 78 (62.40) 0.656* 0.418
Hyperlipemia 5( 5/18) 44 (35.20) 0.385* 0.535
[case (%)]

Diabetes mellitus 5( 5/18) 45 (36.00) 0.468* 0.494
[case (%)]

History of smoking 9( 9/18) 63 (50.40) 0.001* 0.975
[case (%)]

Family history of stroke 6( 6/18) 27 (21.60) 1.220* 0.269
[case (%))

Atrial fibrillation 7( 718) 12(9.60)  11.715*% 0.001
[case (%)]

SBP on admission 167.06 £12.12 155.88+15.96 3.501 0.002
(x+s, mmHg)

DBP on admission 92.44+18.67 84.86+ 7.15 1.704 0.106
(¥ +s, mmHg)

Blood glucose level on 11.38+ 278 831+ 1.94 4.523 0.000
admission (v +s5, mmol/L)

Early infarct signs of 6 ( 6/18) 10 ( 8.00)  10.162* 0.001

CT [case (%)]
Time window of
thrombolysis (¥ £, min)

LDL-C (x +5, mmol/L)
FIB (x +s, mmol/L)
NIHSS (x £, score)
HAT (x £s, score)
SEDAN (t +s, score)

210.83+37.73 176.03+36.38 3.777 0.000

2.85+ 0.61
445+ 1.80

3.00+ 0.63 -0.998 0.320
3.65+ 1.06 1.839 0.082
16.17+ 2.81 10.37+ 3.24 7.199 0.000
3.56+ 0.78
456+ 0.71

2.89+ 0.84 3.162 0.002
3.54+ 1.04 5350 0.000

#x* value, others ¢ value. HT,hemorrhagic transformation, H IfiL 14
¥ Ak ; BMI, body mass index, & & 45 K ; SBP, systolic blood
pressure, 5 45 5 ; DBP, diastolic blood pressure, &9k JE; LDL-C,
low - density lipoprotein cholesterol , ik % B fig & [ IH [ B% ; FIB,
fibrinogen, 2 44 ()5 s NTHSS, National Institute of Health Stroke
Scale, 3¢ [E [ 37 T AE BF 58 Bt 45 i 3% ; HAT, Hemorrhage after
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Infarct Signs of CT, HyperDense Cerebral Artery Sign, Age,
NIHSS , AR 1 9 A ) 1 £ B DA 3837 5
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Table 4. Univariate Logistic regression analysis

Variable b SE Wald x> ORvalue OR95%CI P value
Male -0.387 0.510 0.576  0.679 0.250- 1.845 0.448
Age -0.015 0.050 0564 0.985 0.948- 1.024 0.453
BMI 0.033 0.094 0.121  1.033 0.859- 1.243 0.728
Hypertension 0.449 0.558  0.648 1.567 0.525- 4.674 0.421
Hyperlipemia -0.345 0.559 0382 0.708 0.237- 2.116 0.537
Diabetes mellitus ~ -0.380 0.558  0.464  0.684 0.229- 2.042 0.496
History of smoking -0.016 0.504  0.001  0.984 0.366- 2.644 0.975
Family history of 0596 0.545  1.195 1.815 0.623- 5.283 0.274
stroke

Atrial fibrillation ~ 1.790 0.571  9.836  5.992 1.957-18.247 0.002
SBPonadmission  0.049 0.019  6.981 1.051 1.013- 1.090 0.008
DBPonadmission  0.047 0.029  2.617 1.048 0.990- 1.110 0.106
Glucose on 0.542 0.122 19.678 1.720 1.354- 2.186 0.000
admission

Early infarct signs 1749 0.599  8.530  5.750 1.778-18.598 0.003
of CT

Time window of 0.035 0.010 11.269  1.035 1.015- 1.056 0.001
thrombolysis

LDL-C 0.420 0419  1.006 0.657 0.289- 1.494 0.316
FIB 0.324 0.189 2940 1.382 0.955- 2.001 0.086
NIHSS 0.493 0.106 21.668 1.638 1.331- 2.016 0.000
HAT 0.966 0335 8304 2.628 1.362- 5.071 0.004
SEDAN 0.965 0.278 12.055 2.625 1.522- 4.525 0.001

BMI, body mass index, A 35 %% ; SBP, systolic blood pressure, I 4
JE ; DBP, diastolic blood pressure, & 5 JE ; LDL-C, low - density
lipoprotein cholesterol , {1k %% B i 25 1 IR [& i ; FIB, fibrinogen , £F 4 25
451 ; NIHSS, National Institute of Health Stroke Scale, 3% [# [E 37 T/
T 5% BE 4 W i 36 5 HAT, Hemorrhage after Thrombolysis, % 12 i H il
P 43 ; SEDAN, Blood Sugar, Early Infarct Signs of CT, HyperDense
Cerebral Artery Sign, Age, NTHSS, JE{R PV # th i 5 5 5 289 43

S Logistic I 43 28 1t T {E 2%

Table 5. Logistic regression assignment
S Assignment* (score)
1 2

Atrial fibrillation No Yes
SBP on admission (mm Hg) <140 = 140
Glucose on admission (mmol/L) <7.10 =17.10
Time window of thrombolysis (h) <3 or >4.50 3-4.50
NIHSS (score) <15 =15
HAT (score) <3 =3
SEDAN (score) <4 =4

*assignment, i {E ; SBP, systolic blood pressure, I 4f & ; NIHSS,
National Institute of Health Stroke Scale, 3¢ [ [ 57 1A= f 5% 5 26
i 3% HAT, hemorrhage after thrombolysis, R a0 P S
SEDAN, Blood Sugar, Early Infarct Signs of CT, HyperDense
Cerebral Artery Sign, Age, NIHSS , R M7 44 H il 6 15 5 3R 3743

Fz6 HEZHE Logistic B4 H7
Table 6. Multivariate Logistic regression analysis

Variable b SE Wald x* OR value OR95%CI P value
Atrial fibrillation  0.517 0.163 19.393  1.677 1.332-2.111 0.000
SBPonadmission  0.097 0.045 4.648 1.102 1.009-1.204 0.031
Glucose on 0.626 0.262 5.715 1.870 1.119-3.125 0.017
admission

Time window of 0.030 0.011 7.797 1.030 1.009-1.052 0.005
thrombolysis

NIHSS 0.454 0.145 9.862 1.574 1.186-2.090 0.002
HAT 0922 0.631 7.041 2.515 1.273-4.970 0.008
SEDAN 0.881 0.434 5.092 2413 1.123-5.185 0.024
Constant -34.923 10.319 11.454

SBP, systolic blood pressure, ¥ 4 [ ; NTHSS , National Institute of
Health Stroke Scale, 3% [® [® 57 1L 4 #F 7% B¢ 2~ b & % ; HAT,
Hemorrhage after Thrombolysis, % 1 J5 i Il 7 43 ; SEDAN, Blood
Sugar, Early Infarct Signs of CT, HyperDense Cerebral Artery

Sign, Age, NIHSS, B R4 H i e 56 5 28 3 45
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Figure 1 ROC curve showed that the sensitivity of HAT
and SEDAN predicting hemorrhagic
transformation were 94.40% for both and specificity were
41.60%, 65.62% , and the area under the curve were 0.70
and 0.77.
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Figure 1 Optical microscopy showed nested or lobulated
growth of tumor tissue. HE staining low power magnified
Figure 2 Optical ~ microscopy  showed  increased
polymorphism, prominent nucleoli and increased mitotic
activity of tumor cells. HE staining high power magnified
Figure 3 Optical microscopy showed endothelial hyperplasia
of tumor vessel. HE staining low power magnified
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