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Expression Levels and Clinical Significance of vWF, GMP-140 and
ADAMTSI13 in Patients with Aneurysmal Subarachnoid Hemorrhage*

CHEN Lei, WANG Xiang-yi, ZHU Yu-de, LIU Lai-xing, JIANG Ning
(Department of Neurosurgery, Baogang Hospital of Inner Mongolia, Baotou, Inner Mongolia, 014010, China)

ABSTRACT Objective: To investigate the expression levels and clinical significance of von Willebrand factor (vWF), granule mem-
brane protein-140 (GMP-140), von Willebrand factor cleaving protease (ADAMTS13) in patients with aneurysmal subarachnoid hemor-
rhage (aSAH). Methods: 83 patients with aSAH treated in neurosurgery of our hospital from January 2014 to December 2016 were selected.
They were divided into 37 cases of cerebral vasospasm (CVS) group and 46 cases of non CVS group, and 31 cases of delayed cerebral is-
chemia (DCI) group and 52 cases of non DCI group. They were divided into 43 cases of <5 mm group, 29 cases of 5-10mm group, 11
cases of >10 mm group according to the diameter of different aneurysms, and divided into 49 cases of good prognosis group and 34 cases
of poor prognosis group. The levels of plasma vWF, GMP-140 and ADAMTSI3 in patients with aSAH were detected,and the correlation
between the indexes were analyzed. Results: The plasma levels of vVWF in CVS group were higher than that in non CVS group on the
fourth day, tenth day, the plasma levels of GMP-140 in CVS group were higher than that in non CVS group on the first day, fourth day,
tenth day, the plasma levels of ADAMTS13 in CVS group were lower than that in non CVS group on the first day, tenth day, the differ-
ences were statistically significant (P<0.05). The plasma levels of vWF in DCI group were higher than that in non DCI group on the first
day, the levels of ADAMTS13 were lower than that in non DCI group, the plasma levels of vVWF and GMP-140 were higher than that in
non DCI group on the fourth day, the differences were statistically significant (P<0.05). The plasma levels of vWF and GMP-140 in >10
mm group were higher than that in <5 mm group and 5-10 mm group on the first day, fourth day, the plasma levels of vWF on the fourth
day and GMP-140 levels on the first day were higher than that in <5 mm group, the differences were statistically significant (P<0.05). The
plasma levels of ADAMTS13 in >10 mm group were lower than that in <5 mm group and 5-10 mm group on the first day, <5 mm group
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were lower than 5-10 mm group, the differences were statistically significant (P<0.05). The plasma levels of vWF in good prognosis
group were lower than that in poor prognosis group on the fourth day, tenth day, the plasma levels of GMP-140 in good prognosis group
were lower than that in poor prognosis group on the first day, fourth day, tenth day, the plasma levels of ADAMTS13 in good prognosis
group were higher than that in poor prognosis group on the first day, fourth day, the differences were statistically significant (P<0.05).
Pearson correlation analysis showed that plasma vWF was positively correlated with GMP-140 and negatively correlated with
ADAMTS13, GMP-140 was negatively correlated with ADAMTS13 on the first day, fourth day (r=0.334, -0.426, -0.398, 0.278, -0.311,
-0.235, P<0.05). There was no correlation between the plasma levels of vWF, GMP-140, ADAMTS13 on the tenth day (P>0.05). Conclu-
sion: The plasma levels of VWF, GMP-140, ADAMTS13 and CVS, DCI, aneurysm diameter and prognosis are closely related, joint de-

tection helps to comprehensively assess the condition of patients with aSAH, improve prognosis, it is worthy of clinical promotion.
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ADAMTS13 [{/KF-, BAEBTIS aSAH i fs Bt J& KR 1
KFR. BT,
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2.1 CVS AF1F CVS A1 % vWF.GMP-140 ADAMTS13 7k 1d.4d.10d I3 GMP-140 /K F&F34E CVS 41, & 1d.10d
o) PO 3¢ ADAMTS13 KK THE CVS 4, ZFWHESIE X
CVS ABHS 4d.10d 2K vWF K FEFIECVS AL,56  (P<0.05), WL 1.

%1 CVSEInFE CVS Al 3% vWF,GMP-140 ADAMTS13 7K FEZhZST
Table 1 Dynamic changes of plasma vWF, GMP-140 and ADAMTS13 levels in CVS group and non CVS group

vWF(U/mL) GMP-140(ng/mL) ADAMTS13(%)
Groups n On the first On the On the On the first On the On the On the first On the On the
day fourth day  tenth day day fourth day  tenth day day fourth day  tenth day
3.64% 3.79¢ 51.22+% 46.29+ 39.37+ 51.24+ 59.06% 53.45¢
CVS group 37 2.89+ 1.02
1.15% 0.98* 17.60* 18.65* 16.99* 20.67* 21.24 20.89*
Non CVS 34.48+ 3597+ 21.52+ 62.34+ 63.35+ 66.98+
46 2.11% 1.17 2.53% 1.09 1.76x 1.00
group 18.57 17.61 18.78 19.85 20.09 21.04

Note: Compared with non CVS group, *P<0.05.

2.2 DCI /AFadE DCI 4B i %% vWF . GMP-140 ADAMTS13 7k ADAMTSI13 /KX FE DCI 41, 46 4 d M12¥ vWF .GMP-140
PEL K- FHE DCL A, 2 57 A G223 L (P<0.05), DLEE 2,
DCI 4 /B & 55 1 d Il 3% vWF /K F & F 9 DCI 41,

% 2 DCI fA#n3E DCI 21 %% vWF,GMP-140 , ADAMTS13 7KEZh7AET/L
Table 2 Dynamic changes of plasma vWF, GMP-140 and ADAMTS13 levels in DCI group and non DCI group

vWF(U/mL) GMP-140(ng/mL) ADAMTS13(%)
Groups n On the first On the On the On the first On the On the On the first On the On the
day fourth day  tenth day day fourth day  tenth day day fourth day  tenth day
3.37+ 5.29+ 60.56% 36.78+ 28.85% 32.05+ 56.32+ 46.93+
DCI group 31 341+ 1.62
1.68* 1.53* 15.58 16.63* 15.56 14.56* 15.59 16.11
Non DCI 49.97+ 29.90+ 26.60% 64.38+ 57.86% 51.58%
52 2.19+ 1.50 2.24+ 1.66 3.35+ 1.59
group 16.65 16.03 15.92 15.52 14.55 15.61

Note: Compared with non DCI group, *P<0.05.

2.3 AEZIBEERZREEME vWF.GMP-140, ADAMTS13 7k F 45 1 d [ GMP-140 /K F4 5 F <5 mm 2, 2 FH/ 551t
BT 22 L (P<0.05);>10 mm 2 556 1 d I3 ADAMTSI13 /K

>10 mm B 1d.4d 3K vWF GMP-140 ZKF i T PART <5 mm 11 5-10 mm 41, H 5-10 mm 214K T <5 mm
<Smm 4 5-10mm 2, H 5-10mm 2125 4 d (I3 vWF K 4, 22 7B G02E 2 L (P<0.05), WL3E 3.

R 3 AREZKMEERZEEE MR vWF,GMP-140 ADAMTS13 /K EFHET
Table 3 Dynamic changes of plasma vWF, GMP-140 and ADAMTS13 levels in patients with different aneurysm diameter

VvWEF(U/mL) GMP-140(ng/mL) ADAMTS13(%)
Groups n On the first On the On the On the first On the On the On the first On the On the
day fourth day  tenth day day fourth day  tenth day day fourth day  tenth day
<5 mm 37.11% 32.26% 29.95+ 56.44% 62.23+ 60.18%
43 1.58+ 0.79 1.66+ 0.82 2.96+ 0.88
group 15.59 15.08 16.73 15.78 16.21 16.29
5-10 mm 2.79+ 50.02+ 34.41% 30.13+ 38.59+ 60.02+ 58.83%
29 1.72+ 0.83 3.12+ 0.79
group 0.81* 16.38* 16.02 15.98 16.02* 16.46 16.19
>10 mm 4.12+ 6.01% 62.75% 45.09+ 31.22+ 29.97+ 57.60% 56.18+
11 ‘ ‘ 3.05+ 0.83 ‘
group 0.86*# 0.77** 16.16% 16.65** 16.57 15.18* 16.29 15.97

Note: Compared with <5 mm group, *P<0.05; Compared with 5-10 mm group, “P<0.05.

2AVBERWFAMBME AR H B F M & vWF.GMP-140,  ZZX(P<0.05), WLk 4,

ADAMTSI13 /K EhASTL 2.5 BEIMIE vWF . GMP-140, ADAMTS13 £ M7
WG BIFHBRES 4d.10d [12¥ vWE K EETHE AR K Pearson #/r#F aSAH H 35 M.2K vWF GMP-140,

2,55 1d.4d.10 d Il 3¢ GMP-140 KB ETHUS AL, 5% 1 ADAMTSI3 Z LR, ERER, 6 1d, ¥ vWF 5
d.4d IM¥ ADAMTS13 K S THEARA, EFWASH  GMP-140 £ 1E4H 6 (r=0.334,P<0.05), 5 ADAMTSI13 £ i1 #H
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% (1=-0.426,P<0.05 ), GMP-140 5 ADAMTS13 5 74154 (1=-0.
398,P<0.05); 25 4d, I3 vWF 5 GMP-140 &£ IF 1 3¢ (r=0.
278,P<0.05), 5 ADAMTSI3 & i #H 5% (r=-0.311,P<0.05),

GMP-140 5 ADAMTSI13 £ i3 (r=-0.235,P<0.05); %3 10
d,vWF .GMP-140 ADAMTS13 2 [a] JoHH W AR (P>0.05)

* 4 BERIFEAMPUERRAZE MR vWF.GMP-140 ADAMTS13 K FZ 5%
Table 4 Dynamic changes of plasma vWF, GMP-140 and ADAMTS13 levels in good prognosis group and poor prognosis group

vWEF(U/mL) GMP-140(ng/mL) ADAMTS13(%)
Groups n On the first On the On the On the first On the On the On the first On the On the
day fourth day  tenth day day fourth day  tenth day day fourth day  tenth day
Good
) 2.03% 2.58% 33.08% 27.96% 20.23% 67.30% 59.92+ 52.25%
prognosis 49 337+ 1.20
0.97* 1.19% 15.89%* 14.25% 16.28%* 13.38* 14.41%* 15.57
group
Poor
66.24+ 44.02+ 52.15% 42.69+ 47.06% 46.19%
prognosis 34 3.69+ 1.08 395+ 1.15 3.87+ 1.23
16.72 15.00 14.61 15.11 14.97 13.98
group

Note: Compared with poor prognosis group, *P<0.05.

3 Pig

aSAH #if- & T Willis SikCA A sh ko X ab, ks
TSGR I LR R I B SO BR A A AR i AR g
M5 EEZR A b 3. aSAH I PR INAT e CoJ B S0 VIR
e LA B B ThR A 55, ™ 2 5 i FE M g R AN A Tl 0,
ASE B ATIG R E WA IT T8, (RS BE WL R s
45%, HAJG % B UK R EE 9 & 5iE 4 DCLL.CVS 45, R
i aSAH J 15 ™ FHFL I, R UK B 20009 T B it , %o kg 3
B BTG LA AR 1= A 6 R Y A o T R A R
VWF & EEDRIE T UMK o JURE B I PR AT WP /MR
FIZ TR, I vWF 1) 2 BT S E 3 S 10/ 5 1l
BT B SRR BT I R D R AR, R AR R B,
VWF ({45 T2 4K, 5 /MR R R 25 4 1Y 58 1 s, T 5
SEURF MR SR R SR N MR B 0. A iRiE
F AU A aSAH B 5 19 72 h ], vWF P 2T F .
GMP-140 S 75 IfiL /N 175 A, 5 T8 T3 A i /DN 208 B 286 B 32 4¢ , 1
FHWT, PURAEEAIEBAR, 2l MR GRS, GMP-140
TEWTZLIRAS N HE A L3I i s it/ MRS TG LS 1k 2 A 9T R
07 aSAH SB35 H IR A 32 B3 5 150 PN R T B D
ST /MR T 5 2 GMP-140 (RS, #EA MRS (445 1
NN . ADAMTS13 J& FE7E IR A Y 4 8 25 M,
BLVEFT vWEF (1255 842 o Ji% Z e F 843 v 25 & iR = [|] 1 ik
0 vWE RRAFR I A AR T gl Z e

5T K BPY aSAH & AL )G, A T0%M B & CVS,
i CVS & FBURH ML L L BUG AN R EEREK, A8F5
4R, CVS B 4d. 10 d ¢ vWF K V& T9E CVS
20,45 1d.4d. 10 d Ifi3F GMP-140 A5 TAE CVS 41,45 1 d,
10 d 3% ADAMTS13 KK FHE CVS 41 (P<0.05), 7] B2 [F
i CVS KA AR rh N B 2 M A2 400, T80 T I/ MRS, $ R
VvWF GMP-140 ADAMTS13 A] 4 4 Fi il CVS A 5 Z 5 45 o
aSAH Lk HI5E 4-10 d — B kA= DCI, A il g8 3% 1 19 3
P, AT, DCTA EFE 1d M2 vWF K5 T4k DCI
2 ,ADAMTSI3 K F-AK T4 DCL 4, % 4 d il 3¢ vWF,

ab =5

GMP-140 7k -5 F4E DCI 4 (P<0.05), A RE S Kl aSAH &
R ADAMTS13 TR, S EAUATCE M vWF B R/
O3 B, VWE Z R AETE A IR MU AR , 244 vWF B
JEUKF- T, Rl DCTAS AR rb N B A0 MRS s i 1 vWE iy
£, Uil vWF GMP-140 ADAMTS13 X i il DCI 45 Ifii JK &
SCo SR AR, aSAH B F o 1 8™ 5, TR B2 , ASHIESY
RIBEE Mg BRI, M3 vWE GMP-140 7K &,
ADAMTSI3 /K F# K (P<0.05), 613 vWF GMP-140
ADAMTS13 5 g EAREE DA 5C, i AR O, L4 PN B At
Dot FE ™, PR vWE . GMP-140 ADAMTS13 ]y [ ik
A P B B AR L AR  ETIPPAL aSAH B35 (TS . b,
TG RIFHBES 4d.10d MK vWF KR THUE AR A,
55 1d.4d.10d i3 GMP-140 /KR FHUG AR, 55 1d.4d
I3 ADAMTSI13 7K -5 T Hl5 A R 2H (P<0.05), 275 vWF,
GMP-140 ADAMTS13 1] Hiilll aSAH 82 (T , i A7 i 22
IZE M. Pearson HISC/MTZE R /R, aSAH E45 1d.4d,
3% vWF 5 GMP-140 £ [EAH%, 5 ADAMTSI3 2 fAH%,
GMP-140 5 ADAMTSI13 £ AH56, $LRBES K aSAH g
% VWE .GMP-140  ADAMTS 13 7K F-T] T4k 35 g 15 ™ i
FREE IR RORIT I R i A s .

Z¢ b Jr it ,vWF . GMP-140 ADAMTSI13 & aSAH f# #
CVS.DCI, ik EA2 A R B B UIAH G, w4 S Al
aSAH Ji " B L R A B AR, AT I PR 5 A A iR 7
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