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[B] . TIA EREAEEABHTE], TIA IGI7HT L AVE KA, 05 IMA ACEAELE | L sVAP-1 /KFASfL RIS TIA
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Predictive Value of the Changes of Serum Ischemic Modified Albumin and Soluble Vascular Adhesion Protein—1 Levels
before and after Treatment for Secondary Acute Cerebral Infarction in Patients with Transient Ischemic Attack XUE
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[ Abstract ] Background The incidence of cerebral infarction in patients with transient ischemic attack (TIA)

can reach about 20% within 5 years.It is necessary to explore the method of predicting secondary acute cerebral infarction

(ACI) .On the other hand, serum ischemia modified albumin ( IMA ) and soluble vascular adhesion protein—1 (sVAP-1 )
can be used to evaluate the condition of cerebral ischemia, which may be used to predict secondary ACI in TIA patients.
Objective To investigate the predictive value of the changes of serum IMA and sVAP-1 levels before and after treatment for
secondary ACI in patients with TIA.Methods A retrospective analysis was conducted on the clinical data of 119 TIA patients
admitted to the 521 Hospital of Norinco Group, Xi’an from January 2018 to May 2019 and the physical data of 108 healthy
people who underwent physical examination in the hospital during the same period.The levels of serum IMA and sVAP-1 before
treatment and 1 week after treatment were compared between the two groups.The secondary ACI of TIA patients during follow—
up were statistically analyzed.The general information, serum IMA and sVAP-1 levels before treatment and 1 week after
treatment and their change rates were compared between TIA patients with and without secondary ACL.The influencing factors
for secondary ACI in TIA patients were analyzed.The predictive value of the change rates of serum IMA and sVAP-1 levels and
their combination for secondary ACI in TIA patients was analyzed.Results The serum IMA and sVAP-1 levels before treatment
in the observation group were higher than those in the control group ( P < 0.05) .In the observation group, the serum IMA and
sVAP-1 levels 1 week after treatment were lower than those before treatment ( P << 0.05 ) .During the follow—up period, there
were 24 patients with secondary ACI in the observation group, and the incidence rate was 20.2% (24/119) .In the observation
group, the proportion of hypertension, diabetes and hyperlipidemia, the level of fibrinogen and the frequency of TIA attack in
the patients with secondary ACI were higher than those in the patients without secondary ACI, the duration of TIA attack and the
time from the first attack of TIA to hospitalization in the patients with secondary ACI were longer than those in the patients without
secondary ACI, and the total times of TIA attack before treatment in the patients with secondary ACI were more than those in the
patients without secondary ACI ( P < 0.05) .In the observation group, the serum IMA and sVAP-1 levels before treatment and
1 week after treatment of patients without secondary ACI were lower than those of patients with secondary ACI, and the change
rates of serum IMA and sVAP-1 levels of patients without secondary ACI were higher than those of patients with secondary ACI

(P < 0.05) .The levels of IMA and sVAP-1 in patients with and without secondary ACI after treatment were lower than those
before treatment ( P < 0.05) .Multivariate Cox regression analysis showed that age = 65 years old, hypertension, diabetes,
hyperlipidemia, fibrinogen level, TIA attack frequency, TIA attack duration, TIA first attack to hospitalization time, the total
times of TIA attack before treatment, change rate of serum IMA level and change rate of serum sVAP-1 level were independent
influencing factors of secondary ACI in TIA patients ( P < 0.05 ) .Receiver operating characteristic curve ( ROC curve ) analysis
showed that, the area under the curve ( AUC ) of change rates of serum IMA and sVAP-1 levels for predicting secondary ACI
in TTA patients were 0.771 (95%CTI (0.685, 0.843) ], 0.864 [95%CI (0.790, 0.920) ] , the best cut—off values were
15.23%, 14.85%, the sensitivity was 79.17%, 83.33%, and the specificity was 89.47%, 86.32%, respectively; the AUC
of change rate of serum IMA level combined with the change rate of serum sVAP-1 level for predicting secondary ACI in TIA
patients was 0.914 (95%CI (0.825, 0.943) ], the sensitivity and specificity were 79.17% and 94.74%, respectively.The
AUC of serum IMA level change rate combined with serum sVAP-1 level change rate in predicting secondary ACI in TIA patients
was higher than that of serum IMA and sVAP-1 level change rate alone in predicting secondary ACI in TIA patients ( P < 0.05 ) .
Conclusion The levels of IMA and sVAP-1 in TIA patients are high, and the levels of IMA and sVAP-1 in TIA patients with
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secondary ACI are higher than those in TIA patients without secondary ACI.Age = 65 years old, hypertension, diabetes,

hyperlipidemia, fibrinogen level, TIA attack frequency, TIA attack duration, TIA first attack to hospitalization time, the total

times of TIA attack before treatment, change rate of serum IMA level and change rate of serum sVAP-1 level are the influencing

factors of secondary ACI in TIA patients.The change rates of serum IMA and sVAP-1 levels before and after treatment can be

combined to predict the risk of secondary ACI in TIA patients.
[ Key words ]
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Fetr, UM R A A o F ORI R AR TR
PG KAy WG I AR M i R R BT o R Gt 5%
XF TIA &k & 2 VEFEAE (acute cerebral infarction,
ACL) BEFTVEAL, (B2 A RE R WS /iR i, 40
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SEEH I BOWAR A B E A IR . RS (T R >
100 S48 SCHAE MR ) PAE . (3 6 41~ H N
A LB > 40 ofd & SCHAKIEE ) | BREA TR R
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T LA 3 500 t/min &5.0> 10 min ( B.02F4 8 em ) , Wi
T, R R A e W BT 95 0 2 il % IMA . sVAP-1 7K
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DA RRUE S SAREAS TP RGBT IMA . sVAP-1 4335 24
BEEIN IMA | sVAP-1 BATEREBUIRSS &, Z ki 2
KEEATRI, AN ABEFRIC A IMA, sVAP-1 B30 [
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FLEOR R, B FEY R, Bn o i A2k AR
B, B BRI SRR R OE ARG, FERRARAY
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I IMA | sVAP-1 K- R H AR, % (%) =R
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YSEN KR 3 T R AL R M Z R Cox [BIH43HT; 42
i LT IMA | sVAP=1 7KF-AE Al 4 K A B TIA 8
Fak Kk ACI 2 0E TAERRE 2R (receiver operating
characteristic curve, ROC HiZk ) , 1135 #2k F 1R (area
under curve, AUC) , AUC SR Z 656, B
FERUTE, TR REUE . F5RE. DLP <005 h2ER

EEN -9
2 #R

2.1 WIHZIRE R e g2 4E
B, 2RISR (P> 0.05) ; WEHRE
Wi e . EPokIE . ZSIRIpE . SHERE . =EEH ST
YR, ZRAZIFEE Y (P <005), W& L.
2.2 MZBEIRIT RIS LY IMA . sVAP-1 /K Hegs

SREELH FR G T INE IMA . sVAP-1 7K 3 25 %t
M, ZRAGIFEX (P <0.05) ; WEHARES
37 1 JJG M3 IMA . sVAP-1 ACEME TIRITRT, 5%
B2 (P<0.05), W2,

&2 PAZERITHIG G IMA, sVAP-1 KFHEE (+5)
Table 2 Comparison of serum IMA and sVAP-1 levels between the two

groups before and after treatment

A AUl gl
TRITH BT 1 JRE WITET RIY 1 RE
AL 108 51.95 +6.99 - 0.16 +0.03 -
WL 119 7224 +11.70 59.17 +11.03° 0.22+0.04 0.18 +0.03"
i 15.661 - 12.683 -
P1iH < 0.001 - < 0.001 -

W SAHARITET AL, P < 0.05; IMA= B & i 3 &M,
sVAP-1= MI¥EMEIMAS FEH R 15 - HTOHCERE

2.3 BEVTII A WL ECA o Ak L ACT BN BT 3 A
WL g% 2 v A 24 ) R 4K R ACT, KRR R 20.2%
(24/119) , HrAp 10 flgE 6 ~H W ENR, 14 6B H
6 ™ ~1 F K.

24 WERAYE R ACT B3 5 R4k & ACT & — M7k
FATTFHIG MG IMA . sVAP-1 7K K HAR bR 8%
WSk K ACT R S5 R4k ACTRFE FE & EL L ARl
GBI E BT He . WS AR s BEEA R
PR IMLAES S 5 . T8 (A /MR e, 22500
G E X (P> 0.05) ; WEAG%E ACI BEEITS
I BEPRG . = R ILAE 2T o g e 4 8 1 K
TIA RAESURE T RYE K ACT B E, TIA RAFRREEE |
TIA IR ANE R AR A TR 4k & ACL L, TIA R
SRR VE MRS TR R ACI ¥, ZRA5IFE
X (P<005), W3,

WS ARGk K ACT B IRITHT . 097 1 RS I
IMA . sVAP-1 /K 1Ik T 4k & ACT | 3%, 135 IMA |
sVAP-1 /KPR LR 3 T4k & ACT i, ZRARIHF
B (P<005); WEHLL ACI HBE . R4kE ACI
BEIBIT 1RSI0 IMA . sVAP-1 K FEBR T AL 14
JPET, ERAGITFEX (P<0.05), k4.

2.5 TIA &Yk K ACT (SEM IR &

2.5.1 BN Cox UM DS 4R . S
JENOL . BIFRREIE L . BT EIRILAETE A . &I
IR . WA SR | RIS R R R PRITR ILAE o 52
FAEE AR MLLE K M4 TIA &
VERIR . TIA BAERFEEmTE] . TIA B AE = AR |

®1 2R ORISR

Table 1 Comparison of general data between the two groups

5 ik 5] R4 , Wik (x+s,  FPRE (x+5, S I [ EEH
(B 14) (xxs, %) mm Hg ) mm Hg ) (x+s, mmol/L) (x+s, mmol/L) (x+s, mmol/L)
pOgcRaE] 108 60/48 632+11.6 107 + 19 7213 52+09 4.87 +0.84 1.69 +0.31
WMERLH 119 65/54 62.0+10.2 138 +20 81+ 14 7.0+ 1.1 5.37 +1.03 2.09 +0.38
t(x*) i 0.020° 0.829 11.943 5.004 13.412 3.984 8.637
P{H 0.888 0.408 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

e " A x fH; 1 mm Hg=0.133 kPa
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secondary ACI and patients without secondary ACI in the observation group
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RS OTIA BHFELA ACTZII AR Y Cox MIF AR ik (2
Table 5 Variable assignment table of Cox regression analysis on

influencing factors of secondary ACI in patients with TIA

i AL ABEAE (o i
itk (o (%) ) 16 (66.7) 49 (516) 1760"  0.185
R (res, ¥) 621107 620497 0040 0968
B (0 (%) )

il 16 (66.7) 33(347) 8.065*  0.005
TR 13(542) 29 (30.5) 4689"  0.030
R 12 (500) 2(274) 4515"  0.034
L 7(292) 2%(253) 0.152" 0697
et (n (%) ) 10 (41.7) 26(274) 1856" 0173
BREE (n (%) ) 8(333) 2(232) 1052 0305
BEAEAT R RARILER L (n (%) ) 6(250) 21 (221) 009" 0762
AHEEHE (715, gl) 3806 33106 3917 < 0.001

MAEH (5 £, gl) 130.6+261 14242270 0453 0651
/ML (5 £5, x10°/L) 1784£342 18254355 0520 0.604
TIA B (x £5, W) 3105 25405 5400 <0001
TIA KR (7 £5, min) 25441 188+32 3375 0.001
TIA HUEIEZ AR (1 £5, h) 42407 37:06 3619 <0.001
TIARFFRTRAESIREL (7 £5, W) 3205 26+04 9791 < 0.001

TE: O xC{Hs ACI= 2PERATSE, TIA= SR Bl & A

TIA J6 Y7 BT & ME BB, LT IMA AKSF-AR 4B R | I
sVAP-1 /K EARL R { AR, TIA BE 4k & ACTIE
JyR AR R, AR RIRE LR 5, ST ER Cox BIHAT,
SRR IR, AFE = 65 % . BIFEIE . A I IR
HIFEIRIMAE . £F 48 (R KF . TIA BAESR . TIA
BAEFFERTIE] . TIA B IR EAE R ABCHTE] . TIA 3697 0T
RAEBUEL . MG IMA KRR | I3 sVAP-1 7K
AR AT REZ TIA 8 4k & ACIIURZ I Z (P < 0.05),
3 6.

252 ZPE Cox BT AR [FHEZR Cox 9114
M, DA TIA BG4k & ACTEN AR &, IR S,
BT Z I Cox [IAHT, 45RER, Fi=65%
HItmE . AIPHEIRAS . BT RIRILAE . &R
KL TIA BAESIZR, TIA B AERREER E] . TIA Bk AE

A bt T (L
el F=1, &=0
AT =65% =1, <65% =0
IR IR =1, =0
GIFHER =1, =0
B I EAR M =1, % =0
I JE=1, =0
UTES A =1, k=0
I A =1, =0
WRAEA i PRI I A =1, =0
AR SEE
ML SEE
I/ SEE
TIA RAESH SEINHE
TIA BAEFFLLAT ] S
TIA EUCEAEZ ABEEH] S
TIA J&YT R R A BIREL SE
ML TMA 7KSFAE k3 SE
L35 sVAP-1 7K FARfh 3 SE
4k % ACI =1, %=0

YEZABERTE . TIA VAT R AR SREL . I3 IMA /KF
AR L sVAP-1 KA JE TIA BE 4k & ACI
FsT AR (P < 0.05) , W& 6.

2.6 L% IMA. sVAP-1 7K 78 b % FLIE A XF TIA
Bk ACT BTN ROC Mo 45 R WoR,
M3 IMA . sVAP-1 7K FAEfL 2 i TIA 35 4% & ACI
B AUC 43 %) N 0.771 (95%CI (0.685, 0.843) ] .
0.864 (95%CI (0.790, 0.920) ) , HAEEWIHE N
15.23% ., 14.85%, R 0H8 79.17% . 83.33%, ¥
SEEEST N 89.47% . 86.32%; IMLiE IMA /K78 1k Z Bk
BT sVAP-1 7K F-A5 AL F ] TIA 235 4k & ACI Y
AUC M 0914 [95%CI (0.825, 0.943) ), R #{ f&F.
PSR 79.17% . 94.74% ., 1L IMA 7K 728 4k %

®A4 OGN K ACHEH SRR ACURFIRITHIG MTT IMA . sVAP-1 K BHAAERILE (x£5)
Table 4 Comparison of serum IMA, sVAP-1 levels and their change rates between patients with secondary ACI and patients without secondary ACI in the

observation group before and after treatment

. IMA sVAP-1
215 ik P o - .
RITHT (U/L) RIFTRE(UL) 2R (%) BIFE (pgl) RIT1RE (pe/l) 28R (%)
Yk ACI B 24 76.98 + 13.75 68.41 = 12.62 11.13 +2.01 0.25 £0.05 0.22 +0.04* 12.00 + 1.84
K4k ACI B 95 71.04 £12.21 56.84 + 10.31° 19.99 + 3.08 0.21 +0.04 0.17 £ 0.03* 19.05 +3.01
1l 2.075 4.688 13.368 4.154 6.794 9.790
P{H 0.040 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

I 5ARAIBITETHES, P < 0.05
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R 6 TIA HBFLER ACT LI EL Cox [BIHSMHT

Table 6 Cox regression analysis of influencing factors of secondary ACI in patients with TIA

- MK Cox [HJA5MHF ZHZ Cox A4 HF

B SE Wald x* 1 P1i HR (95%CI ) B SE Wald x*f8 P& HR (95%CI )
B 0.526 0513  1.051 0305 1.692 (0.619, 4.625) 0.557 0.542  1.056 0.304 1.745 (0.603, 5.050)
ARy = 65 % 1.892 0.671  7.951 0.005 6.633 (1.780, 24.709) 1936 0574 11376  0.001 6.931 (2.250, 21.350)
BIFmEIE 1976 0544  13.194 < 0.001 7.214 (2.484, 20.952) 1.804 0.509 12.561 < 0.001 6.074 (2240, 16.472)
B IEIR IR 1476 0432 11.674  0.001 4375 (1.876, 10.203) 1.509 0.477 10.008  0.002 4.522 (1.775, 11.518)
B IF R M 1.506 0.447 11351 0.001 4.509 (1.877, 10.828) 1.632 0.458 12.697 < 0.001 5.114 (2.084, 12.549)
GBI 0.453 0.449 1018 0313 1.573 (0.652, 3.793) 0502 0.498  1.016 0313 1.652 (0.622, 4.385)
UTLEY 0.447 0.408  1.200 0273 1.564 (0.703, 3.479) 0531 0.496  1.146 0.284 1701 (0.643, 4.496)
I S 0.563 0552  1.040 0308 1.756 (0.595, 5.181) 0589 0.574  1.053 0.305 1.802 (0.585, 5.551)
REAEA R RIRILAERG 52 0.557 0.532  1.096 0.295 1.745 (0.615, 4952) 0569 0.545  1.090 0.296 1.766 (0.607, 5.141)
LY R 1.976 0582  11.527 0.001 7.214 (2305, 22.572) 1.889 0.543 12.102 < 0.001 6.613 (2.281, 19.169)
METHR A 0.403 0387  1.084 0.298 1.496 (0.701, 3.195) 0415 0392  1.121 0.290 1.514 (0.702, 3.265)
VAN TRa A 0.447 0432 1071 0301 1.564 (0.671, 3.646) 0.502 0.489  1.054 0.305  1.652 (0.634, 4.308)
TIA BAEH# 1.503 0.497  9.145 0.002 4.495 (1.697, 11.907) 1582 0457 11.983  0.001 4.865 (1.986, 11.914)
TIA BZAEFREENTE] 1.615 0.486  11.043 0.001 5.028 (1.940, 13.034) 1.696 0.514 10.887  0.001 5.452 (1.991, 14.931)
TIA}\ﬁ[%ﬁgﬁi 1.635 0517  10.001 0.001 5.129 (1.862, 14.130) 1.655 0.507 10.656  0.001 5.233 (1.937, 14.136)
TIA JBITRTAE/EBEL 1.509 0501 9.072 0.003 4.522 (1.694, 12.073) 1.686 0.573  8.658 0.003 5.398 (1.756, 16.595)
L34 IMA ZKFAEfE# 1.895 0543 12179 < 0.001 6.653 (2.295, 19.284) 1.902 0.517  13.534 < 0.001 6.699 (2.432, 18.455)
{[}ﬁz%}fg 1.765 0556  10.077 0.001 5.842 (1.965, 17.370) 1.695 0.503 11.355  0.001 5.447 (2.032, 14.598)

BCA MLIE sVAP-1 KEAR B2 TIA B35 4% % ACI )
AUC KT IMA . sVAP-1 7K 28 4k 2 B 5 T TIA
A ACIHY AUC, ZERA50TE X (2=2.001,

P=0.046; Z=1.992, P=0.048) , WK 1.
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Figure 1 ROC curve of change rates of serum IMA and sVAP-1 levels and

the combination of the two in prediction of secondary ACI in TIA patients
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Mg IMA | sVAP-1 K PAMb 3 E T4k & ACT B, 12
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