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[Abstract] Objective To analyze the influencing factors of ischemic stroke, and establish the prediction model
of morbidity, so that can provide evidence for ischemic stroke prevention before disease onset. Methods A case—control study
was adopted for statistical analysis. Then the conditional logistic regression method was used to build up predictive model and
ROC method was utilized to evaluate predictive effect of this model. Results The main risk factors of ischemic stroke included
N-terminal brain natriuretic peptide in hyperacute phase (NT-proBNP), astrocyte specific protein (S100B), high sensitive C re-
active protein (Hs—CRP), lysophosphatide acid (LPA) were higher than the control group, while matrix metalloproteinase -9
(MMP-9) had no significant difference. Eyeground arteriosclerosis and LPA were selected into the logistic regression model,
and the ROC area under the curve reaches 0.976 1. Conclusion NT -proBNP, S100B, Hs —-CRP, LPA could predict
the morbidity of diseases preferably, and the logistics regression model including variables of LPA and eyeground arteriosclero-
sis can predict probability for acute ischemic stroke accurately.

[Keywords) acute ischemic stroke; logistic regression model; eyeground arteriosclerosis; lysophosphatidic acid

(47 B #1)2017-07-28

(EETE ) 43 Wb EHE 5 Bl 3 4 2 56 4 W B30 5 IR 2o it i o4 A v 20 b 1O IE % 36 A8 KA 5 40 A PR 7 A G M T 52 7 (20080430860 5
b R AR R I E <P A T 2R B IR O SR RT RO B R JE AT Y B (2006BA 104A02)

(EEBN LA, & W Euoe A, 2P 7 B 454 Iiom i ot .

(EREE )k 2,34 BIZUZ  E-mail :zhangjun@jnuedu.cn,



11

FEEE L N logistic [ 2 TR 2P B i 1 1 A v 2k A ABE 4 118 461 % BRAE 5 1239

A g R = RIETR IR 2 — , [ 0 A AR
SETHOLF A TRl AR EE M A PIL T
o R PR v 24 o AR RO 80%, e BAE (B
BRA, 45 R BE AL 2R DU Y S0, FAT A2
17 AR BR MR AS T A RO T KR T AR
BT, HNBERTHERR , VF 20 NS T A R [
(3~6 h ), Pt A TR i SR 0 5 32 RE G TTI il
A R AR T A B 2l A B TR,
v — TR A, DT AR A M 2 v Y O Bk
AR RAR S B 2 B R A A

A5 5 A T 3 o3 B ol IR A A e B R TR R
I R LTS N A S % 4 K TR (NT—proBNP) |
S I I 5 A L 4 S 1 4 1 (S100B) | 42 Jis 2 o 4
A9 (MMP-9) B C 2 )i & 1 (Hs—CRP) (¥ IfiL B
AR (LPA) TLA> A= W b a5 W0 A 00, 2R JH i 1) % R AF
FEIT Ik ST K AR P i 2 B ST AR R LA
I8 B e i A A e B IO F Y, 5 Y By
AR A

1 AR5 FE

11—k

PE£E 2007 4 1 H-2009 4 1 HPI4EN] T R4
TS E 28 BRI 22 A B I I A B 174 6, LA
KRV AR B N 45 B4R R i DL AT G rh e
P2 2 2 i A %) T 105505 12 s o 2 1996 4 [ X
rh B2 25 48 8L il SO BIME 2 A h o a2 b .
W M 4 5 /N B ik DA ZE P i B AE G 4 7K U8 A BE |
I A AR SE A J5E PR (PR 2T 40 i 1S 229 | BEIR
A V5500 RN 2l ok e J2 A5 ) R L PR T AR s N A
174 Bl 2w g o, Bk 110 61, 2ok 64 1], 4 %
21~96(68+10.7)% , A &KW H &M 6 h LI ; &/047

1 T ] - 2 v A 5 R 28 (AN s I e B BRI 00 JIE
95 e I ILRE W AR 5 ) 5 X6 B AL b BB 1 25 1), Lotk 20
5], T 2E 1 ) AR S5 AR DR LU B, 25 S RS R
S(P>0.05), BA W] Pk, oot BEZH S R AE B ik
N BEAT T 1M 4575 B oAb 28 2R G sk, JEIHE
MR | B ey KOBE e . 28 CT 5 MR 3536
MR R 75 RN 28 2 R A 24 TE 8 [RIRHERR
WA SRS RE R FARTE KO AR IR LA 24
12 hik

W B R A — R IR B RE (B 45 AR 0% PR A i
2JABY | I s SO PR v e s IR RS 2l kR Ak | I B
555 0 A TR DG 1) f e R R UM 1O B R HFERERL )
S i i < Rl N (1 R Y A o = B SNl
T = v R A IR LG B R A T E
B afn ILEF . 1ft 7 NT —proBNP Hs —CRP . MMP —
9 LPA .S100B %5,
1.3 Gil2Eahr

XiF DA E SO 1 s (9 B R A T g v 2 e, (A
SPSS 17.0 for Windows X {47 Ge T 4b 3, 11 &
BB “xcts "R, O A 73 AT GO} R) LY 55 R B RN
K% Mann—Whitney U K 5 77 35 43 #7 5 #H ¢ 2R H
Pearson #H 553 17 5 >k FH SAS 9.13 #4347 Logistic
regression [f14 ROC 74T,

2 R

2.1 BERZKT (O B s ) 5 20 5 00 B A i A v 2
PRI I3 A B b R LR

95 91 21 5 %) BE 40 i MMP-9 (P=0.253) LL %% 2%
LG22 5 AN % B4 NT—proBNP .S100B  Hs—
CRP . LPA fy/K 28 TR, 2R A G5 L
(P<0.001), WL 1,

F1 FEOEEXNREONA S MENREMHLLE

0 I A5 Case 41 (median,Q) Control 4 (median,Q) Mann—-WhtneyU(Z) P

NT-proBNP (fmol/ml ) 263.59,265.00 229.26,130.00 Z=-3.388 <0.001
N=136 N=96

MMP-9 (pg/ml) 371 662.08,331 604.80 231 040.00,294 207.42 Z=1.144 0.253*
N=36 N=25

Hs—CRP (mg/dL) 0.30,0.57 0.090,0.165 7=4.956 <0.001
N=126 N=84

LPA (umol/L) 3.718,1.154 1.043,0.991 Z=13.115 <0.001
N=154 N=104

S100B(ug/L) 0.370,0.364 0.132,0.068 Z=11.368 <0.001
N=135 N=89

T BB D 25 204, 5O median : w07 8,Q « PH 757 K i) 128 7% B A6 14 1 24 7P A S



1240 WY P B 2

2017 56 37 &

2.2 HRJKBIBKAEAL 5 LPA 0 ik & b Al =R 40 #r

1T LAE 2SR sh ks AL BUE 0 18,
BE&E LPA WRJEETHE A b ML R 5 E T
M LPA ¥ FE N 2 mol/L i, JCHR JEE 3l bk i 1k (B fH
M 0), % AR LN 8% , 1 A HR IS 50 ik A 4k (B
HR 1), AR IERIG N, 4R 5%

Predicted Probabilities for GROUP=1

1.001

0.751

0.50 1

Probability

0.257

0.001—

LB AR R LPA (umol/L)
MRS Ik —— 0 ———1
B 1 REKsNAKEWL S LPA Tl B E R E

2.3 logistic [l U452 HY F500 25

WAL E KT =0.05, i BRZ A [ A 1 AR K
AR MO L I R AR 2T 8 L e | IR 3h ik
T AN E e = B s Wil Sd P (BRI e PN R
Xof A ) 2 b i A e AT O L B AR  (1
FIE AT S A o2 i S R A AR AR TC G v
B AR R AS LPA 5 A s BEAH G, A 4t
TR s R 3 2,

Logistic [# )9 77 2 ; Logit (P)=-7.286 1+3.296 4
AS+2.429 1LPA

i 2 nf LA LPA (AS 5K A o i B A1 O
HOR 4394 11.349,27.015, BIHR JE o0 ik i £k H8 i
Ay fE R 2 T RS 3 Ik RE Ak R E 1Y 27.015
£, LPA T e S5 G 2 v ) f 5 2 ARAEL Y 11.349 £5%

% 2 logistic HASHSHEITFRIZKVIER
it ZHAGTHE bRMER OR{H OR AIfEIX[H Wald x> P1H
WHIR -7.286 1 1.450 7 25225 1 <.000 1
AS 3296 4 0.887 5 27.015 4.744 153.841 13,794 7 0.000 2
LPA 2429 1 0443 6 11.349 4758 27.072 29.989 6 <.000 1

T AS R S IR BE AL ; LPA - 3 LB AR 1R

24 ROC ik

X} Logistic regression 15 &Yt i) 2 4> 45 5t fif
ROC £, M IE1 2 AT LU R ASE 0 Al AR e 3 7 00 > 1
BHE5 A5, ROC i i BLL 0.976 1, BRI A&
JE AR H o 0 2 T AR Il A b T A (AR S

ROC Curve for Selected Model
Area Under the Curve = 0.9761

0.75 4

Sensitivity
o
3
1

0.25
0.00 {
0. '00 0. I25 0. '50 0. '75 1 I()('l
1-Specificity
2 ROC TEM &
3 g

=R 11 S o (T (1874 37 R 2w s
IR IR, A& BRIl 2 A 7 B B O HE , B i E A
Hh A G LYy i A A B 5 2O AR IR T S AR I ) B
3~6 h WIEATIARIR YT, DRI, #5382 1l AR )
o s W0 RS 43 A B 5 LA i B2 W A A e
oI A A 5 RT 4 T ALE 15 B (] R R T A [
FisF 0, TT LA Ay 0 B e 0 A 2 e B AR 1 e BB R AT Y
B | 0 B4R SR [J N &b 2 3 4 T I DR
R, AT S 24 R 5 Il R B A B 174
5] A 2 v 58 55 R0 45 (91 ik 2 v i 2 AT 0 491 0T AR
WF5E, i logistic 819 43 By e i 4 2 v kH DG A8 F: P
RS T AP G AR, R4 HAA AS LPA
W) 5E B logistic [MIHALRY [ #2731 ROC Hh £k
AR 2 A R e R AR R L R AR R e, XA
o B A A e B e R FHAN . I K | LPA (AS %
W5 3Kk BB (R 13 S A7, 3 ok I ABE A8 174 i) 43+ A
AT g N7 2 v i A2 R O A R AR U, XA
rh— G 0 577 R 2 T B B R R I R S

K58 W ,S100B \.LPA \Hs—CRP I BNP
P T AN () 2 B B e o 468 5 ™ SRR B, AR S kA
HY B T RRURIT I DR T 5 52 0 A S A A DG P ARG 1t
gk WL g R FL 28 K7 S100B LPA \Hs—CRP #1 BNP 43
Sl TR AL, 22 50 Stk B X (P<0.001) , $2R
TS B 1P R T M A I A 5 A OB
S9N 265 B Bl T 530 A0 0B G ot e 2 v ) A
A HCRE SR 45 T I, A R T A Kk R AT Eh A
WL 50 1) 5 IR EAA — o 1 B0 A (i

LPA J& H Hif A& B fe /N T L2514 B fa] B 0 —



11

FEEE L N logistic [ ZY TR 2P B i 1 1 A v 2k A ABE 8 118 461 % BRAE 5 1241

K H M BERR , A2 B T Y E b e e, H
W Z G S AE R TR T2 0 A Y 2F RO AR
AR 2 DIRERERRIG1E” , 1R AR LPA K
SR Z A I AN B T 4 i /IR B 1l I A D) e]
AR LPA, P2 AR 0 LPA 38 5 B0 P i 3 3 e 5
MG E g shif MR IEAL , SIE— 2D 32 i/ MR 2R
8 T BB A RE RN, B ATE B, Pk LPA 7E 1
ANKRE b SR A DL R T it R v & 2 OE 5
(P FRI2 B LPA ZKP R s | B2 1 /AR A R
g i A A SR LAP & /N AL T
X AN NI - W1 RANY T =8 S 8 (1 £ U1
— 2 TR A A 2 R e A

B I R LPA HLA B 5 0% 57 4 1 1 4
ZRREPEAEFH U (0 LPA AT LRI 80 T 40 i 43 0k
ZR AR T FL 0 ) B 20 A B MU 2R
TR BN TR € IR 2N & S O = 2
38 JTT 1) aak R M RR A% 3 2 A M i 06 IO 1) A2 AR
DL, AL Ca i NI, U85S A0 I b A )
fiE, A1 22 A0 2 200 i A6 TS A A A B DA O S 2
JCIETHYARA A, Smyth SS 250N Ky LPA 2 il &
2 0007 PN R A R T B aE MR R T R B RN
IR TT 51 il il e B 8 32 1 1Y B8 O AT B S R
W] LPA Jf i LPAT 52 7404757 40 i S Ak I8 IR 2 5
AL PN Bz 4 6 T 3 I A A B A ) SR S A O
i R MMP (9 3R 38 150 BN B 45 S /A, 1l
I 88 375 P o A 550 7K e fin B sk 4451,
Hb,LPA BETE Ak SR A0 MR T bk L 40, 2 1F R E
DRI 4 B8 T30, D T 8 588 B A2 4 Xof P9 Bz 24 i 1% 66 o
R4 25 KM sh kol RERE AL i I8 B2, E 1 51 % N
A PRI LPA R oA e o o B 5 17 90 R
T, T LR PPAL A rh R A e B R R AR E ml A
J& LA R 5 3301 (3~6 A~ ) i 46 vk As 1 Fa I &
Bk 3 A2 i 2R 99 ] S ik A R R Il
i LPA KFAR4E 5 50 filfdt Fe A% L, 45 897 5
3ANH L AENE 85 BT 4 ], BET R BT LPA
K 5 T AR B (P<0.05) , 9% 1 21 £ 3 14 af
7 LPA & T4t B X BE2H (P<0.05) , AS [) 72 3 b 22 4
5 PR A v R 3 B R FE N LPA KPR IR T
£ WA BT F 3 X (P<0.05) , X #5017 LPA
5 il A v £ 35 R 22 Ty e SRR TS EL A D oG
R, XANERAMWBRPIRATIES, NE2 W F
th, LPA T £ i A i £ 2 AR Y 11.349 %,

JEDIIERT LPA J& i 25 v J A 1) 8 e R 28 A D JHE /K
A Bl TR A 0 I ™ i DL R P 45 AR R AT A
W ] B % £ 2 0 A8 R A — 2 1 0 A

ARG 20 JiOR i 148 R G — A /a3, R A
G —REAER M UER B /Nl ik o RIS sl ik a4k 3
BRI RS S Ik i A AR A, 3 B R AL, B AR
W, ROGYER LS B 73 SO IR O, B AEA
A Wi S0 WA AR, R T i 3 IOk R A 2 75 &
G A ) R EERERG Z —, WA IR Sl Bk Ak &
A 2 v e P e R, LR A R R s A i
A e i B MR A i PRI ST I B HIR IS 3 Jhk A
A B4 2 B A B Al i A A —BobE, Hoar ]
V) o W i PN I 7 A A R A W DA sk e AR
B K Ak 1 73 90 ) W7 ke TPk K 22 b 2 4T s M ik
A S5 R JRE (1 0 R R Y A S A
TEPEMAESE B 177 B, HEAT A5 B A8 2 31 3 koA
75 55 WRRE 20 kA Ak B AR DG VT 5, 45 SRR i A
B 5 RS 3h K Ak 5 28 AH G 33t DA T 360 T
AR JEE 20 kA Ak 1) 2 2 5 85 s i A v 000 A2 8 1) 75 Ah
— N AR 2 AT OR fEH ol 27.015, Wk
S U AT R P 2 Ik s 14 2 26 i A v i) A 302 TE RIS 2
KB A1 27 £

T LPA FTHR IS 20 ik 6 16 2 A6 I H. R 508 &
B HLG BEAR R 4r, A B IR 52 Wik
AR BY ik B L AT SIS SR AR AS, B
& LAP (385 ) A A I s v A 32 24 7 i T 78 AR
6] LPA K7, IR iA HIRJES 20 kB 4k & A= il 45 v iy
ME et b TG RIS 2 Bk R b i s . HLAE — Y
P, LPA & [l B A RIS 3l Bk A Ak & Az %9 A A5 i
AP LR K, F logit (P)=-7.286 1+43.296 4 AS+
2.429 1LPA W] LA G 25 v i hc HE A5 H e i
T A 2R R 9T % , AT N S 22 A - 9 A i
RO GE TR A 5 B I R S8 FH | 38 75 i K
FEASK HE— 25 55 0 A LA A

S % 3Lk

[1] Lukasik M, Kozubski W. Metabolic syndrome as the risk factor
for ischaemic stroke.[J]. Neurologial Ne—urochirurgia Polska, 2012,
46(3): 271.

[2] Siket MS. Treatment of Acute lIschemic Stroke.[J]. Emergency
Medicine Clinics of North America, 2016, 34(4): 861-882.

[3] AR R AR o i i o o o v o Bl P i A 2 R R
2014(J]. b AR 2 BE 4% 35,2015,48(4):246-257.



1242 WY P B 2

2017 56 37 &

[4] Polivka J, Rohan V, Sevéik P, et al. Personalized approach to
primary and secondary prevention of Isch-emic strokdJ]. Epma Jour-
nal, 2014, 5(1): 1-7

[5] 8,40 2R J) 2 e SR BB C— SO 4 11 5T 42 I
fiti-9 . ¥ I BENR R Toll #3214 4 55 B ik ot A 4k 5 R 1 F 58 ik

JRT].H I R 12 21 24 75,2016,44(1):16-18.

[6] 7% FF3 M- 2 P AT ZE £ 34 10985 [ 200 I 220 45 1ML 4 A 1% B
TRUh DR DR P AR I 2 e PR 8 SCJLHP T LA R B0 4% 72,2014, 24(16):2380—
2382.

[7] Li ZG, Yu ZC, Wang DZ, et al. Influence of acetylsalicylate on
plasma lysophosphatidic acid level in patients with ischemic
cerebral vascular disease [J]. Neurological Research, 2013, 30(4):
366-369.

[8] ¥ ok, 5l 2 11 2P i A 4 A8 3 1M AR 3 NT—proBNP 7K - 48
e 2 FL i PR 78 SCLT]. o [ 52 5512 7 %,2016,20(3):409-412.

(9] FKHR DT, 8l 7S i 7 R BK 28 B N SR S5 G 4 2 DX 2 I A A
FAL WG PRAN(ELT]. o I TLAE K 35 4% 7,2016,26(22):3272-3274.

[10] # =, % ¥, E o F.HAE B G e S MMP-9 Al
LPA 55 #5030 i ot B B A 1) G R (). B 55 FH M 22 i 44 7 ,2014,17
(6):20-21.

(L] B 3B ol i P i v 5 i 8 g 2 () AT 9 30 R (). 15 440 1= 24,
2014(16):13-14.

[12] X AR B 0E YT 2 A A B 2 4 1 S5 1 Wi O e 1 2 ek s S
A B LA e it P I 1 4 T 7 (D)9 R R A 2 4R (B2 2 JiR), 2016,
35(3):195-199.

[13] EEse AR 5 A o B3 % PARK7 \LPA F1 D-D

KT 15 2505 Ik o4 e R B vl 20 4B AR T2 1) O R (] B M 2% s

2017,16(8): 776-779.

T 7R I T TR e ot e i T R TS A 56 R F

S 6 95 9 78,2011, 14(1):28-30.

[15] Park H, Kim S, Rhee J, et al. Synaptic enhancement induced

[14

=

FE[T]. P I

by gintonin via lysophosphatidic acidreceptor activation in ful-
ly developed central synapses.[J]. Journal of Neurophysiology,
2015, 113(5): 1493-1500.

[16] Smyth SS, Sciorra VA, Sigal YJ, et al. Lipid phosphate phos-
phatases regulate lysophosphatidic acid production and signal-
ing in platelets: studies using chemical inhibitors of lipid
phosphate phosphatase activity[J]. Journal of Biological Chemistry,
2003, 278(44): 43214-43223.

[17] #1 #F, AP R AR A5 Bk i B e 2 X e it 14 0 & v s A L
PA hs-CRP J% it 4 i 42 TH TLR4 215 (%) 5 W [J]. o 79 PR 45
Ao Jilg 1145 995 2% 75,2017,15(7):854-858.

[18] Yao CS, Yan SG, Gao LS, et al. Patients with risk fac-
tors have higher plasma levels of lysopho —Sphatidic acid: a
promising surrogate marker for blood platelet activation. [J].
Blood Coagulation & Fibrinolysis An International Journal in
Haemostasis & Thrombosis, 2014, 25(4):322-325.

[19] Yu Y, Qin J, Liu M, et al. Role of Rho kinase in lysophos-
phatidic acid-induced altering of bloodbrain barrier permeabili-
ty.[J]. International Journal of Molecular Medicine, 2014, 33(3):
661-669.

[20] AHEEE,E IR IE M I I 5 i 1R R HL 32 AR 5 i A A8 G AR 1 B

FEBURI B 5 4 E,2017,33(4):573-576.

G BB U AL R ST I DR R[] o I 2 AR 2

2010,30(5):703-705.

[22] ¥k BRI ECAR AR, AR 2k i 2 o S I A I A A TR R
[7i) 288 2 e 0 R K S AR e RS TS B9 OC &[] BEMERG A K,
2016,15(10):1016-1019.

[23] B S, B — 0 R, A I R AR R i A A SR A O
PR 2% 5 MR 2 K B 43 2 1l DR 43 BT[], v 42 I A 95 g 5 e &
A% TR, 2014(3):4-7.

[24] Song YJ, Cho KI, Kim SM, et al. The predictive value of reti-

[21]

nal vascular findings for carotid artery atherosclerosis: are fur-
ther recommendations with regard to carotid ather —osclerosis
screening needed?[J]. Heart and Vessels, 2013, 28(3):369-376.
[25] % it SRR X f, SRR A AR ST o 22 5 IR 3h ik
AL B AH DGR A3 BT [J]. A 2 45 0 il Il 8 995 42 35,2015, 17(11):

1137-1139. o o
(AL HHE & )



