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i E.HH RiTausebhbdmsr P AIS) B F hiF a2 mFE-1(Ang- 1) JEKEZ G A2(ANXA2) K -F
TRAESFEHEE, ik #®I2021 F 10 A £ 2023 4 8 AZRIE 8 120 4] AIS & HAE A AT 3T £ . 4%
FHRREINMNAFREHNL. LS ARG RRA TG RAFA, iR 2 WA K TA BT %7 6 fiF Ang-1,
ANXA2 K F & AAng-1,AANXA2, %5 # AAng-1 AANXA2 5 RRE R # -8R 2 % &, ¥ AAng1,
AANXA2 A 4 AT .Q1 B (F AAng-1 & AANXA2).Q2 T 40 (f& AAng-1 & AANXA2).Q3 B4 (FH
AAng-1 1& AANXA2) Q4 &40 (fk AAng-1 & AANXA2), b4k 4 BTG R B F ., 594 AAng-1 ., AANXA2 *F
AIS EZ G R Ha, PR E L AISEFMERROFTAMMIL, R 1204 AISEHFEHFRE R R
F 4 30.83%, RERRARBEETIE EAFNEDELEZAMRRF T EAFS A 0F BAEMNRK.C
B MEGRFHEH TG RIFA(P<0.05), 2 &7 /6 ik Ang-1 KT ¥ & T %573 (P<0.05), ANXA2
RFIAK T 8 97 AT (P<T0.05) s G R B 4L3E J7 A L8 97 )6 fuif Ang-1 K-F & AAng-1, AANXA2 ¥ & T
BAFL(P<C0.05), %97 8T % 97 J6 i iF ANXA2 R-F¥ & TG B4F4(P<<0.05), AAng-1.AANXA2 5
AISBEEZFERRE R e A ELEBRAZT-R B X LZ(P<0.05), 4 MRUFEREFRE, ZFAHALITFEL
(P<C0.05), AAng-1<C0.36 ng/mL,AANXA2<C12.31 pg/L ¥ A AIS B FMERR MR I LR E F(P<
0.05), AAng-1.AANXA2 #:FRa AIS B &G R R e & T EARAUC) 2 % A4 0.753,0. 760, AAng-1 B
4 AANXA2 fml o5 AUC 4 0.877, 1 B X T AAng-1,AANXA2 #fm ¢ AUC(P<T0.05), &t &#F
AAng-1 . AANXA2 5 AIS B # e R B R A £ LW HN F-R L X £ .AAng-1 5 AANXAZ K440 2 7 H
B4 49 ‘/)”']Tﬁ)”?%‘j] T RE A I R R e 7R 1F FR AR R
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Changes in serum Ang-1 and ANXA?2 levels and their association with prognosis in acute ischemic stroke”
LI Qingfeng \.SHAO Qi ,ZHANG Haidong ,YAN Qingbao®
Department of Neurology ,»Daqging Longnan Hospital s Daqing s Heilongjiang 163000,China

Abstract: Objective  To investigate the changes in serum angiopoietin-1 (Ang-1) and annexin A2
(ANXA2) levels and their association with prognosis in patients with acute ischemic stroke (AIS).
Methods A total of 120 patients with AIS admitted to this hospital from October 2021 to August 2023 were
enrolled as research subjects. Based on their 3-month post-discharge prognosis,the AIS patients were assigned
to a poor-prognosis group or a good-prognosis group. Baseline characteristics were compared between the two
groups. Levels of serum Ang-1 and ANXAZ2 before and after treatment, along with their absolute changes
(AAng-1 and AANXA2) ,were compared. The dose-response relationships of AAng-1 and AANXA2 with poor
prognosis risk were analyzed. Patients were further categorized into four subgroups based on AAng-1 and
AANXAZ2:QI subgroup (high AAng-1/high AANXA2),Q2 subgroup (low AAng-1/high AANXA2),Q3 sub-
group C(high AAng-1/low AANXA2) and Q4 subgroup (low AAng-1/low AANXA2). The incidence of poor
prognosis was compared across subgroups to evaluate the effects and predictive value of AAng-1 and AANXA2
for poor prognosis of AIS patients. Results The incidence of poor short-term prognosis among the 120 pa-

tients with AIS was 30. 83%. The time from onset to treatment, the pre-treatment National Institutes of
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Health Stroke Scale score,and the serum levels of B-type natriuretic peptide and C-reactive protein were sig-
nificantly higher in the poor-prognosis group than those in the good-prognosis group (P<C0. 05). Serum Ang-
1 levels were significantly increased after treatment in both groups (P<C0.05),whereas serum ANXAZ2 levels
were significantly decreased after treatment in both groups (P <C0. 05). Serum Ang-1 levels before and after
treatment,as well as AAng-1 and AANXAZ, were significantly lower in the poor-prognosis group than those in
the good-prognosis group (P<C0. 05),while serum ANXA2 levels before and after treatment were significant-
ly higher in the poor-prognosis group (P <C0. 05). Linear dose-response relationships were observed between
AAng-1,AANXAZ2 and poor prognosis risk in AIS patients (P <C0. 05). There was a statistically significant
difference in the incidence of poor prognosis among the four subgroups (P <C0.05). AAng-1<C0. 36 ng/mL and
AANXA2<C12. 31 pg/L were identified as independent risk factors for poor prognosis in patients with AIS
(P<C0.05). The areas under the curve (AUCs) for predicting poor prognosis in AIS patients was 0. 753 for
AAng-1 alone and 0. 760 for AANXAZ2 alone,whereas the combined prediction of AAng-1 and AANXA2 yiel-
ded an AUC of 0.877, which was significantly greater than that of either marker alone (P <C0. 05).
Conclusion A linear dose-response relationship exists between AAng-1,AANXAZ2 and poor prognosis risk in

AIS patients. The combined detection of AAng-1 and AANXA2 shows promising potential for prognostic pre-

diction, which may provide a reference for clinical risk assessment.
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1.3 WESERr (D HA& 2 413 %R 3R 7 R ANG
J7 5 Il 7 Ang-1. ANXA2 /K ¥, UL & AAng1.
AANXA2(H A FIRIGIT 0T G 22 A1 1Y 48 X5 1A .
AAng-1 = | Ang-1 ¥ 97 J5 — Ang-1 G J7 07 |,
AANXA2=| ANXA2 JGJ7 5 — ANXA2 /Y7 1T | . 18
FIEPRI L E TR o AAng-1 Al AANXA2 MR 4%
F Y L (= Ok << BRI i 4 SR AIK
AAng-1 F1E5 AAng-1. 4% AANXA2 I AANXA2,
P 2 B AAng-1 B AANXA2 (Q1 W 4) . 1%
AAng-1 & AANXA2 (Q2 W 2H). & AAng-1 1§
AANXA2(Q3 W4H) ik AAng-1 {8 AANXA2(Q4 .
). (24387 AAng-1 Fl AANXA2 5 HUE A B XU 9
K, DA 4 AN WA HUG A R R, /5 AAng-1
M AANXAZ X AIS B #H W5 A R M, (4) WAk
AAng-1 Fl AANXA2 X i 5 AS B A4 00 4018

1.4 Siitephb3 SR SPSS27. 0 48 i %k 1k 3k 17 %1
Wb, FFEIESS MR ERL &£ £8,2
A [H] o R FH A ST REAR ¢ K56, 41 IR T RIS HL AR
FHECXT ¢ Ke 5, THEOR R LI B sk & 4 R Fom , 41 1A

FeBe SR X7 RS 56, W HL 8 R A Bonferroni ¥ 47
RAE . R BRI S 5 2% (RCS) AR 73 BT AAng-1
M AANXA2Z 5 AIS 835 #U5 A B XU By 51 -5 0
F* 7%, b £ K ZE Logistic B35 AAng-1 #
AANXA2 X HUGA R, R 2R E TAERE
(ROC) M1 43+ #T AAng-1 . AANXA2 X} AIS B # il J5
AN B T AR, 2 R AR (AUC) >0, 9 3R AL g
BR,0.7~0.9 RaRMAE T, AUC R H De-
Long ¥0 4, P P<<0.05 AERABARIT¥E X,

2 % R

2.1 2 AR LE ABFRILGA 120 #] AIS
BE VGBS 3N A WG AR 37 . BiUs K4 83 6.
A KRR N 30.83%(37/120), WREARHALHE
IRIT IR F WS R A4 (P<<0. 05),JRJ7 Hif NIHSS
WA Je il ¥ BNPLCRP K@ TG R 441 (P <
0.05), 2 ZHHABFLL R LI, ZF LG #E X
(P>0.05), WEI1,

2.2 2 HIRYT RIS M TE Ang-1. ANXA2 K F K
AAng-1.AANXA2 W4 2 4497 )5 L7 Ang-1 K
SR TR YT R (P <<0. 05) , ANXA2 7K F ¥ T4
JPRT (P <<0. 05); Fil J5 AN K 413697 /U 3R 97 5 17
Ang-1 K F K AAng-1,AANXA2 YK T 15 B 4741
(P<20.05) JIRYTHT JRYT 5 MIE ANXA2 K45 T
WG R4 (P<<0.05, WW#E 2,

*1 2HEBEZEMIER2 (%) v +£5]
P51 A IFAE
21 51 n AR () BMI(kg/m*)
% kS R I M PR 9% 5 Mg 1t i
WEARH 37 21(56.76) 16(43.24) 61.35+8.49 24.07+1.76 18(48.65) 14(37. 84) 12(32.43)
WG R4l 83  56(67.47) 27(32.53) 59.74+7.72 23.6941. 84 31(37.35) 24(28.92) 20(24. 10)
xXE/t 1.277 1.023 1.059 1.352 0.941 0. 909
P 0.258 0. 308 0.292 0. 245 0. 332 0. 340
4139 . et s B O s il NIHSS
A x £ T (b W4 (49
SVEEN ¥ 37 9(24.32) 28(75. 68) 17(45.95) 20(54. 05) 11.64+3.19 17.19+3.61
WG R A4 83 14(16. 87) 69(83.13) 30(36. 14) 53(63. 86) 8.78+2.54 13.27+3.18
xX*/t 0.918 1.032 5.252 5.978
P 0. 338 0.310 <0. 001 <0. 001
RIT TR o ’ .
-~ . RS SR 1L /AR T 20 A BNP CRP
kAR MR A a (X10°/L) (X10°/L) (pg/mL) (mg/L)
I N A A BT
WEAR4 37 15(40.54)  12(32.43) 7(18.92) 3(8.11)  185.63444.72 10.3542.91 245.07+68.91 15.8843.43
BUE RIF4l 83  41(49.40)  30(36.14)  9(10.85) 3(3.61)  191.06451.49 9.8342.36 189.52+50.13 12.8642.75
X%/t 2.816 —0.555 1.035 4.972 5. 137
P 0.421 0. 580 0.303 <0. 001 <0. 001
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x2 2 BB FFEIEMiE Ang-1 ANXA2 7k FE R AAng-1 AANXA2 Eb8 (x +5)
Ang-1(ng/mL) ANXA2(pg/L)

21 51 n - - - -

TBIT R RIS AAng-1 VRIT R RIS AANXA2
WE AR 37 0.94+0.25 1.1740. 287 0.234+0.07 44.15+8.29 35.6447.437 8.51+1.96
Tl R4 83 1.08+0. 29 1.4940.357 0.4140.12 40.73+7.61 26.81+6.597 13.92+2.74
t —2.544 —4.902 —8.491 2.211 6.514 —10. 827
P 0.012 <<0. 001 <<0. 001 0.029 <<0. 001 <<0. 001

W SRR TR R, T P<<0. 05,

2.3 AAng-1.AANXA2 5 AIS & W)a A KX
5] - B & & N RCS B AL 40 AAng-1,
AANXAZ 5 AIS B # 5 A KRR /Y 57 -1 b 56
FLRCS BRI 3 A7 S8k, A IE N F 24 3 2k (i)
AR . BMD K 3R 1 22 5 A gi it E Ly AR B ORI
ZYVRYTIN ] VAT HT NTHSS $F43 M 1L BNP,CRP)
J&.AAng-1, AANXA2 5 AIS B il Jg A B X 1
LR - R (P ygppn > 0. 055 Py <<
0.05, WHE 1,

2.4 AN WAHBEARZILE N AAng-1,AANXA2
STHUE AR BEm ¥ AAng-1.AANXA2 ##E AIS
BERAE M 0. 36 ng/mL.12. 31 pg/L) 4K
Ql W4 .Q2 W4 .Q3 WA Q4 WA . %555k 39,
32.28.21 B, W J5 AN R4 51 R 7. 69% (3/39),

31.25%(10/32).32. 14% (9/28).71. 43% (15/21),
ZRHG I E L (X =26.046,P<C0.05), % Bon-
ferroni ERIELZHEHEEER: Q4 THMHE AR
R FEE T HA 3 4(P<<0.008),Q2 W4 1 Q3 I
HEFEST QL WHP<0.008), 1 Q2 I 2H M Q3
W Z W L, 22 5 g it L (P>>0.008), ¥
AISHERBRETE AR RME. F=0.2=D1E
J9 PR L AAng-1. AANXA2 1 R [ 728 & (1 .
AAng-12>0. 36 ng/mL=0,AAng-1<{0. 36 ng/mL=
1;AANXA22>12. 31 pg/L=0,AANXA2<C12. 31 pg/
L=1),#17 £ W & Logistic 8172 #r. 45% B8R,
AAng-1<C0. 36 ng/mL AANXA2<C12. 31 pg/L N
AIS BF UG A R 0k sr fa s &R (P <<0. 05), W,
% 3.

P,y <0. 001

P, ys=0. 964

OR(95%C1)

OR(95%CI)

P, ,<0. 001
Py 0. 273

64

54

44

34

A 0.2 0.3 0.4 0.5 0.6
AAng-1

A N AAng-1:B i AANXAZ,

8 10 12 14 16
AANXA2

B 1 AAng-1. AANXA2 5 AISEEMEARARREMFIE-REXER
%3 AAng-1 . AANXA2 3 HUE R R 820\
OR By 95%CI
UgE] 8 SE WaldX* df OR P
TR LR
AAng-1 0.973 0.325 8.963 1 2. 646 1.346 5.201 0. 003
AANXA2 0.914 0.297 9. 468 1 2.494 1.279 4.863 0.002
fig- el —2.015 2.087 0. 930 1 — - - =>0.05

T RR T

2.5 AAng-1,AANXA2 Fiill AIS BETE AR B
ME K AISEEHEERKRENEARKE: =0,

BE=DENIREZE,AAng-1 . AANXA2 7E #1675
mif 11 ROC it & 4r #r. 45 R & /8, AAng-1.
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AANXA2 B Fim AIS 8 & WiJa A R B AUC 451
4 0.753.0.760,2 W& WM A AUC K 0. 877, 8 i,

KT AAng-1. AANXA2 Bl i ) i) AUC (Z =
2.069.1. 982, P<<0.05), WFK41.H 2.

x4 AAng-1 AANXA2 Fiill AIS BEREARBMHE

i H AUC AUC 1y 95%CI o AT RAGE X PR OD P

AAng-1 0.753 0.666~0. 827 0.30 pg/L 78. 38 68. 67 <<0.001
AANXA2 0. 760 0.673~0. 833 10. 12 ng/mL 72.97 68. 67 <<0. 001
2 WA 0.877 0.804~0.930 — 81.08 84. 34 <0. 001
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T 755 BB 1 5 7 05 A0 6 7 7 W T R L 0 0 4% P A e TR
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ANXA2 R 200 R 25 / 52 6052 0505 5 19 /)N JiE 5T 4
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BeAh AT K B &0 23R 97 B 18] L3R 7 AT NIH-
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TR H 78 43 36 UE 33X 6 R A X TS AN R S e,
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. HIRANIL DT AN R L AT 5T R RCS #5853 B
AAng-1,AANXA2 5 AIS 3% 5 A B XU B9 571 -
SR K F . RCS B JE —Fh A 2% 0] 5 J7 125 . BB R 1 b
WA H AR 5 AR 2 ) i AR 2 v G &R L B T A A
PR 1) FLIZOCHR 2B 25 . (I 58 N B B R A S i
FAS AN AR e 2 [ O R . ABFSR 25 2R WoR ,
NIHSS ¥ 43, IfiL 35 BNP 45 iR 2% A £ J5 . AAng-1.
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AANXAZ 55 AN B RS 52 80 8 25 0 26 2 391 - S o
K F&LENFEE AAng-1 Al AANXA2 Fhi . Bia A B X
BT R X — & B0 B A B 2 LRl A
T Ang-1 7K1 M T i S B T I A AR B S P B2 A
SEAE TR, T ANXA2 KB K8 T B CRIG Y
Je b 25 195D W) S BT O R E N ) A AAE i B o
PR S B A0 o R A B — [ 1 S L AR Ak
{ELRE B 2h 2 SRR Ml S B L AR X R 97 19 B I 1 R s B
A R T T B T R LK 22 R T
PRI B A B ey ) T A 4

AW AR R, Q1 W4 ) W s A KR AR T H
4 3 4L, W] AAng-1 B AANXA2 K, AIS i & i
AR & A& R, H AAng-1 << 0. 36 ng/mL,
AANXA2<C12.31 pg/L ¥0 AIS BE TR ARG
B R BEBR YT TS M Ang-1,ANXAZ2 /KFAE 4k
K R TS A, 2 T RS R 2% L i — 2P U W
AAng-1,AANXA2 5 AIS & Hm WM&, B4
T 5 AN B E . ADFSEE R R, AAng-
1 AANXA2 S # ATS B3 W5 A KR AUC 4
B 0.753.0. 760, HA — & U SRE, 11 AAng-1
BeE& AANXA2 #il i) AUC S 0. 877, B & K F
AAng-1 AANXAZ HA T30 19 AUC, T30 4% 6E B 2
PEm A B TR G KRR UGS A R,
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