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[ ABSTRACT] Aim  To investigate the serum levels of thrombin-antithrombin complex (TAT), tissue type plas-
minogen activator-inhibitor complex (t-PAIC) and thrombomodulin (TM) in patients with intracranial atherosclerotic steno-
sis (ICAS), and their correlations with the degree of stenosis. Methods A total of 196 ICAS patients (ICAS group)
who underwent treatment in Cangzhou People’s Hospital from January 2021 to February 2023 were enrolled as research sub-
jects.  Based on the degree of vascular stenosis, they were separated into three groups: mild group (n=78), moderate

group (n=64), and severe group (n=54). A group of 196 healthy outpatient with similar clinical basic data to ICAS
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patients was selected as controls.  The serum levels of TAT, t-PAIC, and TM in each group were compared; Spearman
method was applied to analyze the correlation between serum levels of TAT, t-PAIC, TM and stenosis severity in ICAS pa-
tients; Multivariate Logistic regression was applied to analyze the influencing factors of severe stenosis in ICAS patients;
ROC curve was applied to analyze the predictive value of serum TAT, t-PAIC, TM and total cholesterol (TC) levels for se-
vere stenosis in ICAS patients. Results Compared with the control group, the serum levels of TAT, t-PAIC, and TM
were significantly increased in the ICAS group (P<0.05) ; the levels of serum TAT, t-PAIC, TM, and TC in the mild,

moderate, and severe groups increased accordingly (P<0.05). Spearman analysis showed that the serum levels of TAT,

t-PAIC, and TM in ICAS patients were positively correlated with the degree of stenosis (r=0.574, 0. 695, 0. 628 ; all P<
0.05).
severe stenosis in ICAS patients (P<0.05). The ROC curve showed that the AUC of severe stenosis in ICAS patients
predicted by combination of TAT, t-PAIC, TM, and TC was 0.927, with a sensitivity of 83.33% and a specificity of
86. 62% , which was superior to the independent prediction of TAT, t-PAIC, TM and TC ( Z =4.617,
=4.024, 7 =4.004, 7 =7.078, all P=0.000). Conclusion The ser-

Multivariate Logistic regression analysis showed that TAT, t-PAIC, TM, and TC were independent risk factors for

combined detection-TAT

combined detection-t-PAIC combined detection-TM combined detection-TC

um levels of TAT, t-PAIC, and TM in the ICAS group were significantly increased, and were positively correlated with the

severity of stenosis.  The combination of the three and TC has a high predictive value for the occurrence of severe stenosis
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in ICAS patients.
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Table 1. Comparison of serum TAT, t-PAIC and TM

levels between the two groups

Vx| n TAT/(pg/L) t-PAIC/(pg/L) TM/(kU/L)
XHHRZL 196 11.89+3.41  13.67+4.38  8.52+3.19
ICAS4l 196 32.59+5.24  26.33%5.04 14.64+3.23
o {8 46.354 26. 544 18.873
P 0. 000 0. 000 0. 000

2.2 AERFEEER ICAS BEIGKIEIREE

S5 ME, PR TC TAT t-PAIC | TM
KGR T 1,08 5,113 £ 1. 18 £5.1.18
¥ EEFA N TC TAT t-PAIC ' TM /K4 9T T
1.16 7% 1. 28 % 1. 36 15 1. 38 £ ( P<0.05) ,4E 4% |
PER AR BTHE AL IR AL S R L e O |
I S P2 22 S TG B L (P>0.05;% 2) .
2.3 ICAS & INiE TAT t-PAIC. TM K E 53 %=
EEMEXNE

Spearman 3% 7 #T i 7R, ICAS £ 3 IfiL ¥ TAT . t-
PAIC TM 7KV 5B R R IEARDG(P<0. 05,3 3) o

R2. AERERED ICAS EEIGKIEHRLE

Table 2. Comparison of clinical indicators in ICAS patients with different degrees of stenosis

£ BRI (n=78) L (n=64) HEH (n=54) F/ 8 P

A % 54.69+6. 15 55.136. 84 54.87+6.46 0.082 0.922
WY/ [ B(%) ] 41(52.56) 33(51.56) 28(51.85) 0.105 0.992
TR (kg/m®) 22.96+3.24 23.0423.37 23.35+3.41 0.231 0.794
AR A S5/ [ (% ) ] 11(14.10) 12(18.75) 13(24.07) 2.125 0.346
w1 (% ) ] 17(21.79) 24(37.50) 19(35.19) 4.816 0.090
TR/ B %) ] 15(19.23) 16(25.00) 16(29.63) 1.947 0.378
R INE/ [ B (% ) ] 15(19.23) 18(28.13) 19(35.19) 4.291 0.117
TC/ (mmol/L) 5.83+1.28 6.27+1.31" 6.76+1.35" 8.094 0. 000
il =5/ (mmol/L) 2.28+0. 65 2.41+0.69 2.57+0.72 2.883 0.058
TAT/ (pg/L) 29.17+5.28 32.82+5.36" 37.24£5.41* 36.501 0. 000
t-PAIC/ (ug/L) 22.73+4.86 26.89=5. 14 30.85+5. 38" 41.049 0. 000
TM/ (kU/L) 12.59+3. 14 14.84+3.18" 17.36+3.21" 36.261 0. 000

H:a N P<0.05, 58RFHHE ;b N P<0.05, 54 LA,
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% 3. ICAS £#E & TAT t-PAIC.TM Kk F 5
REREHEXME
Table 3. Correlation between serum TAT, t-PAIC, TM

levels and degree of stenosis in patients with ICAS

~ BRAERRE
EiEL7D
r P
TAT 0.574 0.000
t-PAIC 0.695 0.000
™ 0.628 0.000
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ROC M4k T i X (area under curve, AUC) & 0. 779 Ifil
15 -PAIC 7K F-HU ICAS & BTN AUC
0. 809; IfiL TM 7K F-Fil ICAS H & A A Y
AUC 24 0. 812; IfiL3E TC 7K-F-Fiil 1CAS B34 &
BEZERY AUC 2 0. 588 ; PUF KA AG I TN ICAS S8 A&
HAE AR B AUC N 0.927, T &G RE AL T TAT . t-
PAIC TM ., TC 4 H B0l ( Zgpopan = 4. 617,
Ziggmarnc = 4 024 Ly = 4 004 Zig s e =

7.078,%) P=0.000;% 5 FE 1),

R 4. BHAZE Logistic @IT47 ICAS EEEEHENZMEE

Table 4. Multivariate Logistic regression analysis of influencing factors for severe stenosis in patients with ICAS

EALESES BH SE fH Wald ff P OR fH 95% CI
TAT 1.265 0.384 10. 852 0.001 3.543 1.669 ~7.520
t-PAIC 1.202 0.369 10.618 0.001 3.328 1.615 ~6.859
™ 1.315 0.387 11.542 0.001 3.724 1.744 ~7.951
TC 0.896 0.298 9.050 0.003 2.451 1.367 ~4.395
% 5. Mi& TAT t-PAIC. TM,TC K FEXf ICAS BER EEEHREHTAMNE
Table 5. Predictive value of serum TAT, t-PAIC, TM, and TC levels for the occurrence of
severe stenosis in patients with ICAS
AR AUC T {EL 95% CI RIGIL/ % FESE/%  Youden 14K
TAT 0.779 31.79 pg/L 0.714 ~0.835 88.89 64.08 0.530
t-PAIC 0.809 26.90 pg/L 0.747 ~0.862 79.63 73.24 0.529
™ 0.812 15.05 kU/L 0.751 ~0.865 81.48 69.72 0.512
TC 0.588 6.49 mmol/L 0.516 ~0.658 55.56 63.38 0.189
IRy Al 0.927 — 0.881 ~0.959 83.33 86. 62 0.700
3 W ® LR ZAE A1, BEAT 7 BT R0 S 3 ARG I 7 125, L 75

ICAS A& 2BR i H UL A JE PR 22— 7 AR
HABER B2 30% ~ 50% |, 5 H 2R
I 46. 6% , 5 KR RAET R HiE
& BFZ AR, W ICAS H 5 1 8 B pe 28 & Ak R
o RE B b R AT T 25W3R YT, ICAS TR E B A B
B RAMEA R A AT SR AR R e e i
it Ke— 2N EAT 5 e S 300G |, & &
G BELRG AHEAEMAG NE RGN
ZRZEBHE ", SR, HRTER T 38 13 B AR B AR I

SEARBIA DN 7 R E MR FERLI ICAS [F A9 &
ORGSR T B AR e R e
I, SR EVHIBT TICAS F8 5 M7 2 B2 19 100 395 2 0 2
AW SRR A AR X R R I IR T

BRI 2T 24 8 1 9 A L 108 PN B 0 1 00 1 B
ARG A P 7 2R R R A LS B A E Yl
PRUMEL, TAT (t-PAIC [ TM J2 B 1% S R 2F 4 8 1 ¥ i
FIPA B 2% G805 P 0 48 b, 72 I R Bz i
TAT JZEEML R GEHE 545, HOE iU HIWr bt sein
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Figure 1. ROC curve for predicting severe stenosis in
ICAS patients based on serum levels of
TAT, t-PAIC, TM and TC
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