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(n=52) A % % 28(n=20) ; NIHSS #F 59+ & 4 (n=50) Fo A& 28 (n=70 ) , F] {1k 435K % &4k b0 SR eG4 AR A 34 1B 41 (n=30),, =+
YRR LA e 2 R ZE R B 2 R e R B TG & 5P Bl e A 45 F AR E M KT £ 7 KA Pearson 48 X 547 & 54T AIS % 91F)
o A F AR EY KT LR AR E A TUS AR, AR ROC W &35 91 B o fo 4 2T 47 £ K P2+ AIS &% FUs 8978
ML, ZERAIS 285 % 518 £ TM . TAT.PIC & t-PAIC R-F 9 B & TR, £ 34 % & L(P<0.01), EmMEHIE R
TM.TAT.PIC & t-PAIC KPR & T PRARZFEL, FiEA S E ik TM . TAT.PIC & t-PAIC K-FEH B & TiE0, 2FH
% it & L (P<0.01), NIHSS #F 59 &40 % % 91 B o TM.TAT.PIC & t-PAIC /K-F88 2 % F NIHSS #F 5 A&, £ 7 A %t &L
(P<0.01), #})3 2 TM,TAT PIC % t-PAICt /K-F 5 NIHSS ##4 2 EA8X (r %] % 0.326,0.513,0.124 #= 0.417,P 3 <<0.05), %
J& f2 TM . TAT.PIC % t-PAIC /K -F 54t AIS & %75 49 AUC 4% 3 0. 737,0.850,0.762 #= 0.712, X TAT Ftk AIS % £ s
o9 AUC R E FedE F W R 5. G0 AIS #9182 TM TAT PIC & t-PAIC /K-F 8 2 & T2 AR, 7T R = T4 5 &
Fog B oLty TAew A, F At 1145 RsAe FUs T & A A 18 0 E,

RERT : fe e T AR E M ; SoPE sk d I P R R EAR L IEAR TG AR Ak

RE 42 :R7433 XEAERIRAD:A XEHS:1673-6273(2023)08-1506-05

Correlation between Molecular Markers of Thrombosis and Severity of Acute
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ABSTRACT Objective: To explore the molecular markers of thrombus [thrombomodulin (TM), thrombin antithrombin III complex
(TAT), plasmin- o 2 Plasmin inhibitor complex (PIC), tissue plasminogen activator inhibitor 1 complex (t-PAIC)] and the severity of
acute ischemic stroke (AIS) and thrombolytic prognosis. Methods: 120 patients with AIS admitted to the Department of Neurology in our
hospital from July 2020 to June 2022 were selected as the study group. According to the NIHSS score, the patients were divided into mild
(n=48), moderate (n=52) and severe (n=20) groups; NIHSS score increased group (n=50) and decreased group (n=70). At the same time,
healthy people in the physical examination center of our hospital were selected as the control group (n=30). The levels of molecular
markers of peripheral blood thrombosis in patients with different severity and prognosis were compared between the observation group
and the control group. Pearson correlation analysis was used to analyze the correlation between the level of molecular markers of throm-
bosis in peripheral blood and the severity and prognosis of AIS patients. ROC curve was used to evaluate the prognostic value of periph-
eral blood thrombus molecular markers in patients with AIS. Results: The levels of TM, TAT, PIC and t-PAIC in AIS group were signifi-
cantly higher than those in control group (P<0.01). The levels of TM, TAT, PIC and t-PAIC in peripheral blood of patients with severe
disease were significantly higher than those of patients with moderate disease and mild disease, and the levels of TM, TAT, PIC and
t-PAIC in serum of patients with moderate disease were significantly higher than those of patients with mild disease, with statistical sig-
nificance (P<0.01). The levels of TM, TAT, PIC and t-PAIC in peripheral blood of patients with higher NIHSS score were significantly
higher than those of patients with lower NIHSS score (P<0.01). The levels of TM, TAT, PIC and t-PAICt in peripheral blood were posi-
tively correlated with NIHSS scores (r=0.326, 0.513, 0.124 and 0.417, respectively, P<0.05). The AUC of peripheral blood TM, TAT,
PIC and t-PAIC levels predicting the prognosis of AIS patients were 0.737, 0.850, 0.762 and 0.712, respectively. TAT has the highest
AUC, sensitivity and specificity in predicting the prognosis of AIS patients. Conclusion: The levels of TM, TAT, PIC and t-PAIC in

* LT E AU TR TR AT H (17117)
YEZ R : UL (1976-) , 55 ABE, B FAFHL I, A58 77 1) AR Ak SC86 (5 B R , E-mail: 13051839088@163.com
ek H 9. 2022-09-23 43252 [11]:2022-10-19)



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol23 NO.8 APR.2023

- 1507 -

peripheral blood of AIS patients are significantly higher than those of healthy people, which can change with the severity of the disease

and the prognosis, and have guiding value in the evaluation of the disease and the prediction of the thrombolytic prognosis.
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1.1 —fg&e

PRI 2020 4F 7 F & 2022 4F 6 H e w2 AEHIIE 19
AIS 5 120 BRI 4L, MARRHE 0 BT BT & 2014
AR E ALS 2768 EE ) G T ALS HIZWbRifE 0 AR IR
18-80 2, HLA& it M MM A< v S B0 ph & Th REBR AR , 48 CT
MRI S G W B MG ZE 0 Jirf B BN — IR R
;0 R EIIZ B HILE 6 h 9,556 ALS VAT I
it H TR RAE ;0 B MR mERRMNE R 0 B3 AR
HE I B I AT HEBRPRIE 0 MBI I ;0 FURTH
TGREIEAR RN, o PR SO IGIT RE B
0 3 =AN A IR i i T RE 25 e & A AR 5 0
WEAEA 0 il B DI 2o s 0 R M T8
YT SE AR BR R AR R . DFST AL 120 4], Hoh S5 4
68 4, 2 52 ], V-3 444 (52.84% 9.62) %, V-3 BMI fE N
(22.84% 2.16)kg/m?, EGIME 33 4], BEIRAE 23 ], W& Mlg 21
i, A4 B NIHSS PP isE 4 (n=48 ) e (n=52) K
SEZH (n=20) ; H 4% £ % NIHSS TE43 25 4k, 4 NIHSS 343 7
R AL (n=50 ) FFEARAL (n=70 ) , [FJHAREREFR B (4 oot 1R 1) fit
JRNHE R RRZE L 3 30 451, e 55 18 441, 2 12 5], P 4%y
(51.57+ 8.59)% , -1 BMI {E}(22.71+ 1.98 )kg/m?, fi5i Ifi & 9
1, 4RI 7 1, S 5 5. B 2 A EAEPE R AR BMI{E
B BRAES s 48 — sk i 25 5 B4 i X (P>0.05), B
AEE. WA 1.

*® | ALK —REBLE(t 5)

Table | Comparison of general data of two groups of subjects(xt s )

Gender(n) Hypertension ) Hyperlipidemia
Groups Age( year) BMI(kg/m?) Diabetes(n)
male female (n) (n)
AIS group(n=120) 52.84+ 9.62 68 52 22.84+ 2.16 33 23 21
Control group (n=30) 51.57+ 8.59 18 12 2271+ 1.98 9 7 5
t/x? 0.425 0.036 0.042 0.162 0.274 0.336
P 0.325 0.906 0.893 0.671 0.638 0.545

1.2 TR

(DFgdatn : AIS 4185 T ABCHERZS @ # ki 3 mL, XF
WL SR TR R BT L s AR Kk i 3 mL, 1) 3000 r/min 5.0
10 2340, /N0 A3 BS LY , BT -20°C IVKFR IRAE R KL, b S U
URAk. 7R A A B E R RE 53 A Shine 12900 F il
B Z K HHME I TM  TAT PIC % t-PAIC /K,

(2) P LD REGAR TR 32 B [ 32 TAMFR A R
(National Institute of Health stroke scale, NIHSS): H 1,0 <
NIHSS 1143 <7 43 J R hE 4 ; 7<NIHSS $F43 <20 43 N iFsE
NIHSS {143 >20 23 M EHKEA

(3)#R4E B NIHSS PF5748 4k, 43 NIHSS $F53TH = 41 A
FEARZE, % b AT PRI ZH R 3 A1 8 il TM TAT \PIC % t-PAIC 7K
225 IR ROC th4iPAh M i TM  TAT \PIC X% t-PAIC
IKEXT AIS HE TR 1 TR EL
1.3 SFitFERHZE

R HH SPSS20.0 SR AU TH 2 # B G, TR TORAF
BIERG, M R R 2 2250 P i LR
LSD-t #6356, W 2HL[7] LA R FAAM ST AEAR ¢ 4656, SR Pearson 4
F M4 Hr AIS Hi 3 4ME If TM . TAT PIC K t-PAIC 7K 5F-
S AR KU ARG, R ROC Ak 40 i
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TM . TAT PIC % t-PAIC /KF-5f AIS &R BUNME. 48 2.1 WAZKREINIM TM, TAT PIC & t-PAIC tb&
T TRLE SR P<0.05 HA G X, AIS #H B MNE I TM.TAT .PIC K t-PAIC /K0 B 55T
YR , 2R A G IR X (P<0.01), WL 2,

2 BR
2 WAZHEMiF GFAP PRDX1 Npt b (at s)
Table 2 Comparison of serum GFAP, PRDX1 and Npt between the two groups(xt s )
Groups TM( IU/mL) TAT(ng/mL) PIC (pug/mL) t-PAIC (ng/mL)
AIS group(n=120) 20.64% 4.65 38.69+ 4.79 1.65+ 0.33 28.74% 6.27
Control group(n=30) 7.28+ 1.73 11.56x 3.74 0.78+ 0.13 12.65+ 2.81
t 19.363 27.632 15.686 17.684
P <0.001 <0.001 <0.001 <0.001
2.2 AEFEERE AIS 2% TM, TAT,PIC & t-PAIC bb4g FHREASRAEL, TPREGLEF L5 TM TAT PIC X t-PAIC

HEE AR H AN E I TM TAT PIC K t-PAIC K EMH B 5 AKEHEETRIEH, 2%/ 553 L (P<0.01), W& 3,

* 3 FEIEEIZE AIS B3 TM,TAT, PIC & t-PAIC bk (vt s)
Table 3 Comparison of TM, TAT, PIC and t-PAIC of AIS patients with different severity(xt s )

Groups TM( IU/mL) TAT(ng/mL) PIC (pg/mL) t-PAIC (ng/mL)
Mild disease group(n=48) 12.58+ 3.28 26.48% 6.71 1.13+ 0.19 18.47+ 4.73
Moderate disease group(n=52) 17.47+ 4.03* 35.51+ 7.98* 1.57+ 0.30° 25.39+ 5.24*
Severe group(n=20) 23.65% 5.46™ 42.72+ 8.27* 1.88+ 0.37* 34.86% 6.54®
F 61.990 134.670 112.700 86.235
P <<0.001 <<0.001 <0.001 <<0.001

Note: a represents compared with mild disease group, °P<0.01and b representscompared with moderate disease group, *P<0.01.

2.3 REFE AIS &2 TM.TAT.PIC & t-PAIC Eb%5 JKF-H 5 T NIHSS 350 AR , 22 7oA 43173 L (P<0.01),
NIHSS PE4> FF &5 20 52 2 40 B 1. TM . TAT .PIC } t-PAIC L3 4.

= 4 REIFS AIS 23 TM.TAT.PIC & t-PAIC Eb#(xt s)
Table 4 Comparison of TM, TAT, PIC and t-PAIC of AIS patients with different prognosis(xt s)

Groups TM( IU /mL) TAT(ng/mL) PIC (pg/mL) t-PAIC (ng/mL)
NIHSS score increased group(n=50) 20.67+ 4.26 38.55+ 6.88 1.79+ 0.35 30.19¢ 6.21
NIHSS score reduction group(n=70) 15.36+ 3.57 29.83% 5.67 1.26% 0.22 21.27+ 430
t 11.219 6.073 13.498 12.653
P <0.001 <0.001 <0.001 <0.001

2.4 4ME I TM.TAT.PIC B t-PAIC 7k £ 5 NIHSS #£4 K K t-PAICt /K5 NIHSS 343 8 IE M & (r 5]k 0.326,
mRS 453 HFE R 53 4 0.513.0.124 f10.417,P#<0.05), W35,
K FH Pearson A& a3 #7 45 < 48 1l TM TAT PIC

% 5 IiF TM,TAT.PIC & t-PAIC 7k .5 NIHSS iF4 48 54 547
Table 5 Correlation analysis between serum TM, TAT, PIC and t-PAIC levels and NIHSS score

Inspection index ™ TAT PIC t-PAIC

r 0.326 0.513 0.124 0.417
NIHSS score
P 0.016 0.021 0.037 0.011
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2.5 4MEIM TM.TAT.PIC & t-PAIC 7k EFHifd AIS BEFSH
E

iH 3k ROC £k 43#r 41 il TM  TAT ,PIC } t-PAIC /K-
Ttk AIS B3 FUS BB, SN E I TM TAT PIC & t-PAIC /K

- Hi 4l AIS f 3% 15 i) AUC 435 b 0. 737,0.850,0.762 il
0.712, Mo TAT fifl AIS FBH U Y AUC SRS Ak Sk
Yot WA 6,18 1,

% 6 SMEM TM.TATPIC R t-PAIC 7k FFHifh AIS BETUSHIME
Table 6 The prognostic value of peripheral blood TM, TAT, PIC and t-PAIC levels in AIS patients

AUC Sensitivity Specificity 95%confidence Interval
™ 0.737 72.68% 76.37% 0.637 0.838
TAT 0.850 89.24% 88.61% 0.769 0.932
PIC 0.762 72.65% 84.42% 0.666 0.857
t-PAIC 0.712 69.46% 83.23% 0.606 0.818

ROC curve Ko PR, AT X i i ) 400 il S A A TETG DIC 1) AE 49 B 1)

19 —T] source TR B | I SN 1) — R ANEE SR TAT!, TAT Z49)

};{x AR R 6 100t R S S L BEHIRR) AT LA 1:1 0 Lo 20 i 435

— -t.PAIC

05 ——

Sensitivity

41
I

00 T T T T
00 02 04 06 08 10

1-Specificity
1 5NE L TM,TAT,PIC % t-PAIC 7k FEFHifh AIS BETRHME
Fig. 1 The value of peripheral blood TM, TAT, PIC and t-PAIC levels in
predicting the prognosis of AIS patients
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O3 o TEALLT I SE AR ; £ 5 4718 R Gi a2 LRI
GRS R, 11 258 TR IR PIC, 2 W2 v i v 300 7 e,
5E PIC ] I FIEMMA NG R . WA, PR R K =2 H
RV R BT WM -1 (PAL-1) F1 PIC 4 5+, 8 1M 3875 40
LM (TAFD SR F M) o 3 AR /N R PR Rz 200 i i
A 8 E RN PAL-1 [ HGH T = s PAL-1 38 5 55 41 21T 1 il
JESTE ) (PA)ZE G I 1 t-PAIC HLJGE , T HI£T 2k 26 1
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AR,
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Geit B (P<0.01), #2754 A 1l TM  TAT . PIC }% t-PAIC /K3

AL ALS B A S ™ AR BUIAIOC , RESfE—E R L%

o7 g 1 ™ AR N T A DL . SR Pearson ARG T A
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