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[ Abstract] Objective To explore the risk factors of ischemic stroke recurrence and the recurrence
of different TOAST subtypes, and to provide the basis for the prevention of ischemic stroke recurrence.
Methods The first episode ischemic stroke cases were collected continually from the Neurology Department
of the Second Hospital of Hebei Medical University between October 1st, 2014 and February 1st, 2015. Self-
designed questionnaires were used in research, including general demographic data, medical history, test
results and other information. The patients were communicated by phone for 1 year, from the onset, to the
recurrence of stroke, lost to follow-up, or death. Follow-up contents includes recurrence, drug taking and other
medical situations. Results This study collected 501 cases in total, including 28 cases with incomplete data
and 23 lost to follow up cases. Eventually, 450 available cases were used in research including 306 male and
144 female, aged from 16 to 81. The average age is 59.5 years old. There were 76 cases in recurrence group,
and 374 cases in non recurrence group. In TOAST types, 327 (72.7%) cases were large artery atherosclerosis,
92(20.4%) cases were small artery occlusion, 18 (4.0%) cases were cardioembolism, 5(1.1%) cases were stroke
of other determined cause, 7 (1.5%) were stroke of undetermined cause. The recurrence rates of 3 monthes,
6 monthes, 1 year were 4.9%, 8.4% and 16.9% respectively. Results of the Logistic regression with single factor
and multi factors showed that hyperhomocysteinemia (OR=2.376, 95%CI=1.349-4.183), transient ischemic
attack (OR=2.791, 95% CI=1.538-5.066), bad compliance of antiplatelet drugs (OR=1.941, 95%CI=1.116-
3.374), cardioembolism (OR=1.941, 95%CI=1.116-3.374) were the risk factors of ischemic stroke recurrence.
Conclusions Ischemic stroke has a certain recurrence rate. Hyperhomocysteinemia, transient ischemic
attack , bad compliance of antiplatelet drugs are the independent risk factors of ischemic stroke recurrence.
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TOAST types can be used as predictor for recurrence of ischemic stroke, and cardioembolism is the independent

risk factors of ischemic stroke recurrence.

[ Key words ] Ischemic stroke; Recurrence;

& 20 CEA R, NRAETE/KTH 253,
H i A o 2 R 3% 55 A B s , B,
BRI, IR TR &k BB R R SE 5
SW1 AR L R AR AT 2 al b [
g T P RN PRy 2% FHRREE LAY E R, S 20K
R R IR RN BET R T AR I AR A rp
V(N oA v N AP Nl o A AN 7, L = R S st 1
Z P LR B4 A AE B 2 e IA YT R
e — 2 T B MR AR B R S A%, FFASBE R L ik
FEFE Y e Az S S22 %, T A4, 1) T B R R A &
IR MAR IR L 852 FOE BT Y L FRE Bt & TR
FH, DA IR i A P A2k B A 6 TR R A 7 28 A
Bl 2 K H B, AFTORE I — M N 22508 AH G
9 52 B TOAST 43 Y45 J7 TR 43 B il dfe ol 1 A< v &2
KGR R, T R Sl P A — 2 B 4Lt
WA I IR TR

— XRS5k

LAFFEXT 42 BEE20144F 10 H 1 H—20154E2 H
1 HAEW b E R R AR5 B Bl 2 N BME B 1R I
S A TR R SO BIVE AR &2, B IR A
I, MR 4 D 55 U Jim il I < AR 2 U A 2 Wi
bR, 283K /5 CT e MRITESE . HEBRbRvE . A Bt
A PR R 28 5% CT 55 MRITIE 52 o7 &kt i
WA b B AT E S DI REA A D IIREAS
EREE; AEBMMENEE; TRERGEAS
) e

207 R A T &I, TEAiC B H —
AR BLCAF IS PR L B REE L TR D), JE A
PR B A | 15 I | o035 S5 959 B He A e i
251E D), feB A A A B 5 25 I8 b | IfLAg | [R] 262
It 2R A, (U L PRl SR A A, I A rh o 2
G388, DS R IT R S HARTT o X A RS B
Ja3 A 64 L VI THIERET , iR K
PRI A A8 42 & MAE T L 2R 58 SO 2 =i, il 5%
R RGN 25 RS 0L, RIEA A LR K&
BRERAMKE LA, RV IGRFERA 21
SR, B 5 R 76 ), KA K4 37401, S3hr
B A R R LR A TR R R B fE R R & DA
SR TOAST 43 BUA A R AF L o

3. 4532 F 07 . SR SPSS 19.0 BT 5834y
Mr, BB M AT x PR, £ 2R H Logistic

Risk factors;

Fund Program: Hebei Province Key R&D Project (17277703D)

TOAST types

[BIE3 T, P < 0.05 M2 A g0t 5 Lo

—

—=A

L IEARG B ASHIF 5 Sl 4 501 5], H b 9 k)
AN 28], Ri 23191, Fe ¢ 450 AN A ST, H
A2 & 76 61, M 56 9, L Mk 20 4], S YA AE
(59.10 + 11.62) %, K4 K2 37441, B PE250 41, L
PE 1244, SE B4 (61.69 £ 11.16) 2, 450 {4 i %
TOAST 43 FUAE B H A9y = KB Bk ok e mi Ak 784 327 43
(72.7%), 7/\Nsh Bk P ZE 7 92 451](20.4%), U YE 4 ZE Y
18 151 (4.0%), PG K AU 5 41 (1.1%), AS BH g DR 784
7H1(1.5%) (2B F BT 0% R Rk, 5 0
HIEGTREIEEARE) . MEDT 4R, 76 BB
AR, 3N HMNERE R EA49%, 61~ H BE
KF8A%, | TFRERE L 16.9%,

2. Bl PR A K G P A B A L
F1, BRUHSGRE LA LR, KIN AR =R A
e It 202 1AE (Hhey)., 5087 P Rl k1 & /B (TIA) 25 57
BT X (P <0.05), A & IUE RS | e
JCN7G e R R ALEE | o P B M B P IMLAE | AR TR
B WA | FBhIKBERR | B IR ZG A A | AT T3S
5K PR P A LB 25 57 R GE 0 L(P > 0.05) o

3. Z & Logistic FIJH43#7: WL3R2. Hhey. TIA .
i h K BEHIE A, O PR AR ZE AR | T/ 25 Ak
PSS G P 2k BB AR (P < 0.05, OR> 1),

e sm A B A SR R R EUE R
AR, S FHm A R R R 0L, 18 R P EIL
A EIBIFSEBERIZR I, 30 d P Bl e ik 26 A R RN
4.4%, V2 RFN A% ~ 14%, AHFFEIm A b
450 %, BEUT AR, JL76 B E AP E R, 3TH W
G RFA9%, 641 H BRE KH8.4%, 14 B}
BRF16.9%, 45F W R i L5 i 2 kR E,
XM R b T 26 Hh A Ik ) B ) 2 AR Rt TR
o BAN, PR 6N H 2 VAENE KRR, iTfeS
AP RAEAH EAER, A rh 45 Jm A . A
WFSE 1 A T I R A fm T REAE MR 45 5, X Al B
S5 EAEBE R, ISR, kS
L S

Bl bk ok R A AL R B M AR v 2k LR R 2
—, T HE B AR RE O IR AT S R S AR
AR BAIR Z WS B A Ssh ke He 2 2 % R T
TCH S KB B 2H (P < 0.05), £ Logistic 43 M7 .71~ %



- 180 - T2 SRS A 20184F 3 H 20 HES 18 4% 31 Journal of Neuroscience and Mental Health, March 20, 2018, Vol.18, No.3

R BRPEAS B A AER 2 2R A (f51)
KREKRE  HRAE

K% 2 P
# (n=374) (n=76) X fit fit
P51
© 124 20
1.358  0.244
5 250 56
AR
<60% 184 25
6.750  0.009
=60% 190 51
L
T 110 21
0.097  0.755
f 264 55
WHIRA
g 259 54
0.097  0.756
H 115 22
RNt
x 313 64 0.13 0.911
f 61 12 ’ ’
o L 1
Jc 308 59
0.936 0333
i 66 17
TR B NR B LA
¥ 279 55
0.164  0.685
H 95 21
BMI
IEH G 310 61
o 0.301 0.584
Pt 64 15
W% A
g 188 37
0.063  0.801
H 186 39
R
T 213 33
4666  0.031
f 161 43
Hhey
Jc 297 46
12.430 < 0.001
i 77 30
TIA
T 319 50
16.280 < 0.001
H 55 26
B PR BEEIE A
T 110 19
0.601 0.438
f 264 57
Ei AN TEASE 7L AN e
262 50
i 0.540  0.462
R 112 26
7T 225 P 1
221 46
ks 0.054  0.806
Akt 153 30

H : BMIRTHEEL, Hhey =[RI8 B2 B8 LAE , TIA 520 PE i it
& Ak

B KBEHRIE B 5 M e it 2 b 42 2 iR b ST 6
Z(0R=2.226, 95%CI=1.085 ~ 4.567), X5 I ik #f

FELEIR—E, HEBURHLE T RE b T 5 BEHs &
W2, U LA M B 5 e AR o B/ B o A B
B 2T AENE WSS, UETTREER 5 Tk, ey
J IR AL , 5 1R A I P 2, B BB ST 1 5t
ke, SRR R R, /MRS , e e R
Pt A RE BB R A, I AR T i, A FRAEFR
X 20t ok ke A A A 7 B P AR BT SR A, I 254
TG, B AR EEAT 138 15% ~ 20%. FH I,
et i A A H R R A S AL A A A A, s X
A B KBEHIE R 258 T 1, L HEA 5
BEHL B, BEA BRI T S kR

LR, R A 22 (R A 5T 26 B Hhey S i i 1P A<
R E T, @ AT hey K F-FHE
FAF 5%, T AEZ B ] 3k 30% ~ 40% 7, H.
hey B FH 5 10 wmol/L, fiiZ< Hh Y 52 & fes I 1k st 4 34
13450 AW kg AR % 4501, Horfr, Hhey
B 10751(24%), HCBIESTHRARTERHER, (2450 158
N PR Hhey IR E B hey IEH A Z A
e, ZHEAT R Hhey S20R B PR T 42 k1Y
&l K 2 (0OR=2.376, 95%CI=1.349 ~ 4.183), 45 Hhcy
i A8 Y. S8 35 AR T A XU 2 TG Hhey 85 14 2.376 %
i e R 259 T AT, hey BEFEMK 3 pmol/L, A<
g o JRUR AR BAEE 109107, BRI b Xo - e A A v
BT hey T 2E, Xt fa B R 2591 10, J& 7
B A A R B BB i — o

TIA & H AT AR R P I AS rh BV (5 5, TIA
NS RE KBt i 2598 ), 3 AR A AT Rk
MIGREFE ", TIA KRS 34N H N & AR Bl e As o
FRIREL X 16 6 38 A s , 2 TS0 A 96 1) S e b 2
TIA JG i s A R AR 2 d N 1.64%, 7 d N
H1.97%, 14~ H N R 3.15%, 90 d N R 4.03% ', 7
WFFE 28 M43 H7 7R TIA JR 2 A AE 5 & Y 15 B
2, A TIA S S 1 B AR 52 & FJE TCTIA 6 AR
HHY1.027 4% XA BES TIA (& FeHLEIA 56, &7
13672 L S 10765 7 e 8 A e 7 3l i g —
S PEFE A R AT 5 TIA , 26k i A Be ik & i B itk
JERIKAEAE , DT TIA B Inse = 25 A H&
(AL, Sk, X TG A &k B E 2,

P IR PR ORI AR
BRI A R TS A/ 25 4 ) el R AL
TH I . —IRESE b R 3R R R BT
I /INER 250 19 HeA9 S 87.39% 1, ARG 450 1] 8 3
W, A 312(69.3%) 9] # IR RE AR FH T IIL/IMR 259,
A S 45 SCHRARGE WA, Sl 1 T il /N 25 K A
AREEIRI, I H & PR3 AR FH B I/ MR 259 ) s 3
BN 221 B E B RRAL, ZR A G FE X,



PG SR DA 20184E 3 H 20 H AR 1855 38 Journal of Neuroscience and Mental Health, March 20, 2018, Vol.18, No.3 - 181 -

Fz2 Btk & ZHE Logistic B4 4Hr

8RR E BfH S.E. Wals 8 P OR{H 95% CI

Hhey 0.865 0.289 8.987 0.003 2376 1.349~4.183
TIA 1.027 0.304 11.395 0.001 2791 1.800~8.000
IS KBEHTE B 0.800 0.367 4763 0.029 2226 1.085~4.576
TOAST 3%

KB fkokiEag fp 7 - - 14.97 0.02 - -

L E AR ZERY 1.893 0.536 12.473 0.000 6.639 2.322~18.982

VNE)) i Ersi -0.069 0.352 0.038 0.845 0.934 0.469~1.860

HAbAEHY -1.353 1.093 1.533 0.216 0.258 0.030~2.202
B/ IR PR A AR LT 0.663 0.282 5.525 0.019 1.941 1.085~4.567

Z R R 5B B MR PR S i 4 4
BEWEEGERFEZER, H, e tEss i — g9
T BH T 5k PR AL/ 24 9 o7 FH ) BT R EE L
SIMTAHIEFE R 25 AR I 22 1) TR B2 R PR 6 43
BE Y BE SR eI, e aksinz 2y, Rk, A
— BB R R T I R 2Y 5 O AR R AN A
B BEJE BEAREE I IRZTINATT , 3 R TR
TG B BT R, FB A IR AR g i
Bl B PRATA A AS e =2 Ak, T kLBt B A= i A T 8531,
Gy AN, I R R A AR Al
X B BT AN Z AL A TR AN, DAER S i/ 24
PrAE st PR A T R T AR

AWEFE AN A [ 450 141] 58 35 TOAST 43 L) B LE
Bh . KB ks RERE 1L 7Y 327 451(72.7%), /N8l ik 4]
FE 92 151](20.4%), O PE P4 ZE KD 18 151 (4.0%), HHHf
9 PR U 54510 (1.1%), A BH 95 PR L 7 310 (1.5% ), ixX 55 [
WARIE 37 A OFFE G R 3 ke R h Ak 250 2
B R 5 K SR R 2, HAE TOAST Rl &2
S F g, X AT AES K B0 kA RE SRR B 1k bR
T N BB KA Bz, — R I 74 it I A~ RE i e
BB AERREE, Y ) )2 AR i), 55 | e i
YA R A Ko ARBIFFORE K Bh ks RE A Ak LA
hZZARE, 48 Logistic [B1 5 43 B A 8000 PP 44 2
TR 255 W] e I A A v 2 & 1Y fE B PR 3R (OR=6.639,
95%C1=2.322 ~ 18.982), /> i P4 ¥ ZE HU A v 43 2 3K
(30.0%) R BB KFERE AL AL (22.6%) 15 , Lo IRPEAE
FERIZ2 0 0 5 B3 B O R FLAS PH A 5 e, 48T it
WO RS, JEZE U KBk, T8 LA R TH AR
FRAEAE , 48 I 52 M5 S O IR AR ZE R A R R R 1)
FEJRH, WS, St 2 % 50 B
S REYI, £4919.7% BB ER T ERE T IR
RN VAR RO BB B e i A & FE bl
Vit R p R SR 18 Bl TR PERE ZE R, O
LR 1741, BEFLAR I B E 1 BI(E K G102,

AU RN 30%, 0 B AP B A 1 ) R
B JE R R AR AR pL iR 7, ot B Y i
P/ MR 25, HIERHTTRE N TR &5
Pk 24w 2 S0 W FE PR AL LU (INR), 228508
BHUEEZI R MR 22 SO MR 25 RIRTT
S 11 R B RE 25 9 B G T W R I FR b, (LR 30
Mgz ik, ZHERFARERZ, H40, B rTHE
LI IR TAE & XU 25430 7 D IR € 1T
FONRA A K. AR L EIE0 R LRI B, N
TAE B, Bk & RN, 2R E1T
LB AR, WL, X THEERPREE
o745 B B FL o P 4 7T e, B2 )G 77 AR AT AR
7o WFIT B0 208 Bil/Nah ik A € R 2 oA 14 B
K, BIRFH6.7%, /NI K ZE R IF A e i 2 o
(A fa b IR 28, DR EG 32 05 1R Ry v I 1, T i
A v ) N R B R R A Lt 2 L ]
MRER:, XF A A R e i R4 H 25 . X+
93 DT RF AR 28 K2 0 RIS B 2R 4 A 3 4910 A %o 570>, R
R RS R AT

XTI R A, AR IR TE R RS R
RN ERB G, B2 H R ot
A5k B2 ] g 5 LA PR 2R A ARG , R
RIXT AR R ML, A, AR K
PR | R AR R B R L O | LR
FRIHZEEL L AT T 25 A A A5 5 Bl af P A R R
RICH, MTRESREAS /N A AN g ABFFE A
R AR RA %, AR Til— 2583,

g Lk, S A B — MR LR, &
(] 62 B 2R L TTA | S50 B BEHRIE B L i /N 24
PR A S B it PR A oo A e B ST FE R TR R
TOAST 73T ] LIAE Ry A v &2 % i T 5, v
VRS ZE TR Bl M A TP B2 R ST FE RS R 2R . i
MPEA R A KRR R | 2R R bl 2L R VE
e, B A h & & fa b R R, AR IR R U



© 182 -

T2 SRS A 20184F 3 H 20 HES 18 4% 31 Journal of Neuroscience and Mental Health, March 20, 2018, Vol.18, No.3

RO BRI AEAT T30, X TR A b i kL
e ARG e 2 HA B

FFE R

EE A

SCE BT A SE A AT SCRTEAR S £
WIS FHUE, FORME S RS B E

B, ESRE RAEITR ERE

(1]

[3]

2 £ X o

FEOE, EIIE, RS P EA P ERARIFBRRL ) 1 EA
Z=7,2007,2(1):20-37. DOI : 10.3969/j.issn.1673-5765.2007.

01.007.

Wang YL, Wang YJ, Wu D, et al. Special Forum on Current

Status of Stroke in China J ]. Chinese Journal of Stroke, 2007, 2

(1): 20-37.

11 TG S e o SO 3 731K e R e o 1 B A PSR 7

JELT ] EB g A , 2017, 17(10): 765-770. DOI:

10.3969/j.issn.1672-6731.2017.10.011.

Hao XY, Yu SZ. Research progress on risk factors for recurrent

ischemic stroke[ J ]. Chinese Journal of Contemporary Neurology

and Neurosurgery, 2017, 17(10): 765-770.

R R VA o T IR R BT RS A [T ]

T E BRI ZBIR AR, 2015, 15(3): 182-186. DOL: 10.3969/

j.issn.1672-6731.2015.03.003.

Li YS. New ideas and inspiration of the updated guidelines for

secondary prevention of ischemic stroke[ J ]. Chinese Journal of

Contemporary Neurology and Neurosurgery, 2015, 15(3): 182-

186.

JEV AR, 224t R A T R B[ ) ] b E A AR

WA=, 2015, 15(3): 171-176. DOIL: 10.3969/j.issn.1672-6731.

2015.03.001.

Zhou SN, Jiang W. A brief discussion on the secondary prevention

of ischemic stroke[ J |. Chinese Journal of Contemporary Neurology

and Neurosurgery, 2015, 15(3): 182-186.

TSR, 2R, Tk el A5 R A HE R RE LRI

FU N Bl Jh R AR AL B R S M S A T A R KU e R [T ]

Hh [ i I A R 2% 75, 2017, 14(7): 351-355. DOL: 10.3969/

j.issn.1672-5921.2017.07.004.

He SJ, Li YB, Zhang YT, et al. Evaluating the relationship

between intracranial atherosclerotic plaque stability and stroke

recurrence risk with high-resolution MRI[ J ]. Chinese Journal of

Cerebrovascular Diseases, 2017, 14(7): 351-355.

BT, N E T, RFS, A5 o A1 B D s R AR M RE JE R

SRR R T [) ] B IR RIESE , 2013, 30(2): 215-

216, 219. DOI: 10.3969/j.issn.1671-7171.2013.02.003.

Ju SH, Liu AN, Zhu L, et al. Analysis of the Related

Factors of the Recurrence of Cerebral Infarction Patients with

Hyperhomocysteinaemia[ J 1. Journal of Clinical Research,

2013, 30(2): 215-216, 219.

SRFRA, 208 m R B DR R 5 A M M B i R AR L R

PEMRAEFERYARSCHE [ ) ] INZREEZY, 2014, 54(21): 49-51. DOL:

10.3969/}.issn.1002-266X.2014.21.019.

Kaletha K, Chodorowski Z, Sein-Anand J, et al. Homocysteine

as a risk factor for atherosclerosig J ]. Przegl Lek, 2000, 57(10):

591-595.

Boysen G, Brander T, Christensen H, et al. Homocysteine and

risk of recurrent stroke[ J ]. Stroke, 2003, 34(5): 1258-1261.

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

DOI: 10.1161/01.STR.0000069017.78624.37.
Toole JF, Malinow MR, Chambless LE, et al. Lowering
homocysteine in patients with ischemic stroke to prevent
recurrent stroke, myocardial infarction, and death: the Vitamin
Intervention for Stroke Prevention (VISP) randomized controlled
trial[ J ]. JAMA, 2004, 291(5): 565-575. DOIL: 10.1001/
jama.291.5.565.
EVRE e, 2R 0 T P A SR AR S R A A e Y A
PR [T 100 PR bh 229 2% 2% 35, 2017, 30(4): 271-274. DOL:
10.3969/}.issn.1004-1648.2017.04.009.
Lyu XL, Li J. Risk factors of ischemic cerebral stroke after
transient ischemic attack[ J ]. J Clin Neurol, 2017, 30(4): 271-
274.
KA, AR A, 2 2w . ST R A Rl 52 A o AR PR 5 A
FERAERER [T ] B EKEZE, 2011, 19(9): 770-
772.
Zhang LF, Zhu TQ, Wang AL. Correlative Analysis Between
Time Limit of Transient Ischemic Attack and Incidence of
Ischemic Stroke[ J ]. Chinese Journal of Arteriosclerosis, 2011,
19(9): 770-772.
Lisabeth LD, Ireland JK, Risser JM, et al. Stroke risk
after transient ischemic attack in a population-based setting
[J]. Stroke, 2004, 35(8): 1842-1846. DOI: 10.1161/01.
STR.0000134416.89389.9d.
Collaborative meta-analysis of randomised trials of antiplatelet
therapy for prevention of death, myocardial infarction, and stroke
in high risk patients[ J |. BMJ, 2002, 324(7329): 71-86.
IRt KO, 28304, 5 ] DEARTEA [ 45 % B B AT 58
BHE P REETETIEL) ] AR R EIEA, 2017, 23(1):
29-31. DOI: 10.11768/nkjwzzzz20170109.
Su DJ, Deng PR, Qin W], et al. Secondary prevention by aspirin
in patients with cerebral infarction at different ages[ J1. Journal
of Internal Intensive Medicine, 2017, 23(1): 29-31.
Touzé E, Mas JL, Rother J, et al. Impact of carotid endarterectomy
on medical secondary prevention after a stroke or a transient
ischemic attack: results from the Reduction of Atherothrombosis for
Continued Health (REACH) registry[] 1. Stroke, 2006, 37(12):
2880-2885. DOI: 10.1161/01.STR.0000249411.44097.5b.
Zror, SR, ERAE SRR T TOAST 43 81 5 TS 56
R —ERATIBTIEL) 1. R 53R, 2010, 18(5):
494-496.
An ZP, Zhao W], Wang JH. One-year Follow-up Study on the
Relationship between TOAST Subtypes of Ischemic Stroke and
its Prognosis[ J 1. Chinese Journal of Prevention and Control of
Chronic Diseases, 2010, 18(5): 494-496.
Lee JS, Hong JM, Moon GJ, et al. A long-term follow-up study
of intravenous autologous mesenchymal stem cell transplantation
in patients with ischemic stroke[ J |. Stem Cells, 2010, 28(6):
1099-1106. DOI: 10.1002/stem.430.
Nielsen PB, Larsen TB, Skjoth F, et al. Restarting Anticoagulant
Treatment After Intracranial Hemorrhage in Patients With Atrial
Fibrillation and the Impact on Recurrent Stroke, Mortality, and
Bleeding: A Nationwide Cohort Study[ J 1. Circulation, 2015, 132
(6): 517-525. DOI: 10.1161/CIRCULATIONAHA.115.015735.
(ki H 9 - 2017-12-02)
(RS it - X IR



	_Hlk451064104

