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ABSTRACT Objective: To investigate the predictive value of combined monitoring of serum uric acid (UA), homocysteine (Hcy)
and low density lipoprotein cholesterol (LDL-C) on intracerebral hemorrhagic transformation (HT) after intravenous thrombolytic therapy
with alteplase in patients with acute cerebral infarction (ACI). Methods: 173 patients with ACI who received intravenous thrombolysis
with alteplase treated in Chengdu 363 Hospital Affiliated to Southwest Medical University from January 2018 to December 2020 were
selected. They were divided into HT group and non HT group according to whether HT occurred after intravenous thrombolysis. The
clinical data and serum UA, Hcy and LDL-C levels of the two groups were compared. The influencing factors of HT after intravenous
thrombolytic therapy with alteplase in patients with ACI were analyzed by multivariate logistic regression. The predictive value of
combined monitoring of serum UA, Hcy and LDL-C for HT after intravenous thrombolytic therapy with alteplase in patients with ACI
was analyzed by receiver operating characteristic (ROC) curve. Results: 47 of 173 patients developed HT, with an incidence of 27.17%.
Compared with non HT group, HT group was older, systolic blood pressure, diastolic blood pressure, national Institutes of Health Stroke
Scale (NIHSS) score, random blood glucose before thrombolysis and Hey level were higher, while LDL-C and UA levels were lower (P
< 0.05). Multivariate logistic regression analysis showed that systolic blood pressure, NIHSS score, random blood glucose before
thrombolysis and Hcy level were the risk factors of HT after intravenous thrombolysis with alteplase in patients with ACI, while UA and
LDL-C levels were protective factors. The results of ROC curve analysis showed that the area under the curve (AUC) of serum UA, Hey
and LDL-C after intravenous thrombolytic therapy with alteplase in patients with ACI were 0.764, 0.794, 0.674 and 0.888 respectively,
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and the AUC was significantly higher in combination monitoring. Conclusion: Low levels of serum UA, LDL-C and high levels of Hcy

are the influencing factors of HT after intravenous thrombolytic therapy with alteplase in patients with ACI. Combined monitoring can

improve the predictive value of HT.
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Table 1 Comparison of clinical data and serum UA, Hey and LDL-C levels between HT group and non HT group

Projects HT group(n=7) Non HT group(n=26) xNZ P
Demographic
Male/female(n) 32/15 84/42 0.031 0.860
Age(year, x+s) 67.94+11.11 63.77£11.22 2.178 0.031
Body mass index(kg/m?, x+s ) 22.30+3.39 22.59+2.84 1.379 0.170
Vascular risk factors[n(%)]
Diabetes 11(23.40) 29(23.02) 0.003 0.957
Hypertension 30(63.83) 76(60.32) 0.178 0.673
Hyperlipidemia 15(31.91) 47(37.30) 0.432 0.511
Atrial fibrillation 9(21.95) 14(11.11) 1.919 0.166
Smoking history 23(48.94) 60(47.62) 0.024 0.877
Drinking history 10(21.28) 26(20.63) 0.009 0.926
Infarct distribution[n(%)]
Anterior circulation 15(31.91) 42(33.33) 0.031 0.860
Posterior circulation 32(68.09) 84(66.67)
TOAST typing[n(%)]
Large atherosclerotic type 30(63.83) 84(66.67) 7.419 0.060
Arteriolar occlusion 7(14.89) 29(23.02)
Cardioembolic type 9(19.15) 9(7.14)
Other reasons or unknown reasons 0(0.00) 4(3.17)

Time from onset to thrombolysis(min, xzs) 192.68+45.74 181.68+73.35 1.162 0.247
Systolic pressure(mmHg, x+s ) 158.87+17.77 146.56+22.69 3.354 0.001
Diastolic pressure(mmHg, x+s) 91.23+18.09 85.86+13.16 2.147 0.033
NTHSS score[score, M(Pss Ps)] 8.00(6.00,11.00) 5.00(3.00,8.00) 4.156 <0.001

Laboratory examination
Random blood glucose before thrombolysis
8.25(7.20,8.87) 7.11(5.32,8.40) 3.443 0.001
[mmoVl/L, M(Pys, Py)]
Total cholesterol(mmol/L, xzs ) 4.37+0.78 4.20+1.07 1.091 0.277
Triglyceride(mmol/L, xzs) 1.52+0.25 1.47+0.35 0.973 0.332
HDL-C(mmol/L, x+s ) 0.96+0.30 1.06+0.35 1.740 0.084
LDL-C(mmol/L, xs ) 2.34+0.56 2.74+0.68 3.626 <<0.001
UA(umol/L, xzs ) 301.90+39.45 345.32+47.11 5.624 <<0.001
Hey(umol/L, xs) 18.78+4.29 14.11£3.29 6.762 <<0.001

B 5 2 e A VA 7 )G B HT RYFGI 8 %, T UA \LDL-C
IR R4 R 22 (P<0.05), 322,
2.4 IiEF UA Hey LDL-C Bx & MRt ACT & & LB aRhk
BREYT IS HT BFME

ROC £k /W4 5 R, 1L UA Hey LDL-C B4 Wi
T ACT B35 B w2357 )F HT (1 AUC KT 448
FREBL TN . UL 3 Al 1,
3 Pig

HT J& ACLJ5 A AR A— 073, 4 ACT e ki DX Iff 4
BV MLUR HETE S B L, B A S — 22 R AR
il , AN RE -5 A P9 2R 22 1 405 0 i LA, 38 RE 2 4510 S 11
LY 1 I P ECET AR A, SR HT, [R] I ki i ik 22
ZCHLAN N A B P L R AR 2 R G v R R R
ity -9 ik, 2 BBB B, 51 HT, HT J2 T30 ACI &
kR IS A 2 D RE AL N BUS AN R AT Z N, ARHESE
H, ACTRE BRI IR G HT KA 27.17% , Uil ACT B4
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Table 2 Multivariate logistic regression analysis of HT after intravenous thrombolytic therapy with alteplase in patients with ACI

Factors B SE Wald %’ P OR(95%CI)
Age 0.043 0.025 2.946 0.086 1.043(0.994~1.095)
Systolic pressure 0.032 0.012 6.882 0.009 1.032(1.008~1.057)
Diastolic pressure 0.023 0.018 1.527 0.217 1.023(0.987~1.060)
NIHSS score 0.243 0.078 9.755 0.002 1.275(1.095~1.486)

Random blood glucose
before thrombolysis 0.015 0.005 4.940 0.026 1.015(1.004~1.026)
LDL-C -0.905 0.446 4.128 0.042 0.404(0.169~0.968)
UA -0.024 0.006 14.614 <0.001 0.976(0.964~0.988)
Hcy 0.328 0.071 21.308 <0.001 1.388(1.208~1.596)
Constant -7.602 3.842 3.916 0.048

% 3 MmiEF UA Hey LDL-C B & M5 ACI BE M LB IKERIAT B HT miMNE

Table 3 Predictive value of combined monitoring of serum UA, Hey and LDL-C on HT after intravenous thrombolytic therapy with

alteplase in patients with ACI

Indexes AUC(0.95CI) Cut-off Sensitivity(%) Specificity(%) Youden
UA 0.764(0.693~0.825) 318.26 wmol/L 70.21 75.40 0.456
Hcy 0.794(0.726~0.852) 19.80 pwmol/L 46.81 97.62 0.444
LDL-C 0.674(0.599~0.744) 2.41 mmol/L 61.70 71.43 0.331
Three combinations 0.888(0.831~0.931) 80.85 84.92 0.658

=
o
T

2
=
% 0.4 B Threshold1
— Reference line
— UA
0.2 i —— Hey
L — LDL-C
r —— Combination
00 H 1

PRI [N S S NN TR TR SN NS T S |
0.4 0.6 0.8 1.0
1 — Specificity
B 1 fiF UA Hey LDL-C BX & MEMTTN ACI B& B & L EREkia 12
i&¥r 5 HT B ROC #h%k
Fig.1 ROC curve of serum UA, Hey and LDL-C combined monitoring to

predict HT after intravenous thrombolytic therapy with alteplase in
patients with ACI
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