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Role of aspirin with clopidogrel in secondary prevention of stroke in symptomatic

mildly carotid stenosis
Pu Mingjun, Chen Jun, Yang Weiye, Zhang Chao, Zhou Zhenghua, Shi Shugui, Chen Kangning ( Department of
Neurology , Southwest Hospital, Third Military medical University, Chongqing, 400038, China)

[ Abstract | Objective To determine the efficacy and safety of aspirin and clopidogrel compared with
them alone in secondary prevention of stroke of patients with symptomatic carotid mild stenosis. Methods
Consecutive patients diagnosed as mild symptomatic carotid stenosis in our department from January 2009 to
August 2013 were recruited in this study. Digital subtraction angiography ( DSA) showed their stenosis was
less than 50% . All patients took statins medication, and received combined antiplatelet drugs, aspirin and
clopidogrel (double antiplatelet group ), or aspirin or clopidogrel alone ( mono antiplatelet group). Their
modified Rankin score ( mRS score), the US National Institutes of Health Stroke volume neurological
impairments score ( NIHSS score) at admission, and the recurrent stroke and the adverse vascular events
within 1 year was collected. Results A total of 151 patients were enrolled, including 52 patients receiving
mono-antiplatelet and 99 double-antiplatelet, and finally 48 and 93 patients were enrolled respectively for the 2
groups because 10 patients were lost during follow-up. The ipsilateral stroke recurrence rates were 8.3% and
2.1% respectively in mono-antiplatelet and double-antiplatelet group (P >0.05), while the non-ipsilateral
recurrence of stroke rate were 2% and 1. 1% (P >0.05), the incidences of bleeding were 0 and 11. 8%
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(P <0.05). Significant difference was found in the carotid stenosis rate [ (46.70 £5.16)% wvs (34.70 +
9.31)% , P <0.05] and extracranial carotid total plaque area [ (86. 15 £17.15)% wvs (44.88 £52.59) % ,

(P<0.05)] between the patients with lateral stroke recurrence and those without, but not in maximum

carotid intima-media thickness (IMT) and plaque feature (P >0.05). Conclusion

Clopidogrel or aspirin

also is more safe than combined them together in secondary prevention of stroke of patients with symptomatic

carotid mild stenosis.

[ Key words |

ischemic stroke; antiplatelet; cartotid stenosis

Supported by the Project of Third Military Medical University ( SWH2012LCO ) and the Project of Science and Technology Plan of Chongging
(CSTC2010AA5042) . Corresponding author; Chen Kangning, Tel: 86-23-68754154, E-mail: ckn_640827@ 126. com

S LA O AL DL L 22 i, LR R B
PEAR IR o BUBIBKBRAE I T Bk P A i) B2
1113 DL PR SRR o PG S AR P 591 50 ik PRy s AR 1K
25" (North American symptomatic carotid endarterecto-
my trail, NASCET ) K B 5 5y ik AR 0 36>/ ( Europe-
an carotid surgery trial, ECST) gt & 3% T 50 ) ik fe 25
R >50% (1 8 F AT Sk N R A (CEA) ORI
THRAGZYRATT , XA R <50% BH T I KR
SENG DA LA VAT o 2014 4R E A e/ 56
L LM 7 B 25 (ASA/AHA) % 3R 9 BRI P25 45
R EUAT W A L 0 S0 OB B AR R > 50%
0 S HERE LA AR YT, TN S8l Ik 7 <50% H8 %
HERE 25 WDIRTT  (RLRR 25 WA il R

P/ MR IR TR IR AS o s s 2
22 W , Bl ) DEPRLE ol P il 2 oh ) R R T
PRRFE AP ) ARAT BF 58 S B PR vl 39 o o
SN ke 7 B BT =] DEARAE AR R — R R P oA 4
R KR . AT ST Y BE R, oA BT 5T A BRI /)y
WRE A2 WA oL FH BRI A oh R R A
A R R A3 R, Markus %610 R L4 T
/NAS T (NIHSS PPJF <3 1) i 7 1 Jisi doke i, % £
(TIA) JBE YA )E T d RS FE A XU v 18
8% ~12% ,H B TE N A B 1) B Ik pk 78 e 4y >
50% 5 1M F ATl e I 14 4 88 3 8l ik ple 7 & v — R T
FRIAR AT IS v 2, RE AR 2 T 50l ik e A S 8 1) — 4%
Py Bk = Ak B f b g o PR, ASAIT 5 [l B S A
] VPRI £ S AR -5 B B ) DE b B Sl A% 75 AT
VR FE B ke A ] B iy v i A v Bk A
RS SR AR I B0, 8 A DA R R P A JBE 0 sl ok ke
A A AT A R i 25 B A

1 AMSFHE

1.1 Z&k
fRAFRFL 2009 4F 1 H 22013 4 8 J 42 DSA fifs
32 O Bl L PR A o 1) s, 36 2 950 o SR I A

PeAs BB AR NASCET Jy 3kt e Jy v oy ) 2ok
Ui 1E B K B AR B ik LA R B 3 v Bl ik B
12 B = (1 - Perp fh AR/ W78 ds i 1E 6 AR ) %
100% , 5 H B A2 B 75 R < 50% T 5% 13 2301 ) ik 5k
7 T GG IR T2 W e R VR E B8 ke s | e
Lt il 1ST A8 o ARl ke ot e A 2 v L o 4 B
TR (R IR i 2 o R T B AR OGS R TR R IR
MTT 259, B4 M BT I /N Al 2R 4 24 Wy BT ) D ARG
A SIS B A A8 UE A BB i /N Al 245 4 4 (WU
ZH) , B FRBA ] DG bR i S A% T IH A BRI I /MR 2Y
WA (i) o
1.2 WLERIHR

4 ABEET e B Rankin P43 (mRS $£43) | % [H
57 DAE BT B 2 v b 22 1) fig 5% 400 it DY 3 ( NTHSS F
43) KB IEREVT B E RS 1 AR mRS $RAME O, H
H mRS PO 32T PP B kS A 1 KPR B
Itg, N0 ~6 43, HAP/ Bl 8 278 (8 AR I D e 1
117 NIHSS $F45 T F T3P0 1 25 v b 28 D) R il 2R A% O
O ~42 3 A S PR i 2 D RE SR 8 . []
IS4 A A I S 1 S 0 765 8 7 A A 1 O, B 4 250 20 Jok
KEHTH AR e R B P 2R (TMT) Rz B He o, #5i5h
UK REEAE 5t Sy 308 1o e 7 000 2 A A 5 0 ke e R BB A
DA AR Z A e R IMT |y 258 S50 I A8 e A 2 i
EE TS5BS e SO D) i 3 ek R S A A 5 B R R
] P T 53R R TR B A B B e, R A g ]
FEOAEERE , AR 45 0] S BB, TR A TRT A AR A B
R B TRUEREEL, J5 W H R T AR C B,
1.3 thN HERAR A

AFRUE : O3 3 52 AR 2% Bl R R B 12 Wi oy
B PERG A QBT A AT DSA K2 BH ff 351 8 fikope
ZER<50% ;QRMEHTA] <14 d;@IFEHRS 18 ~80 %7, HE
A : OF“ AT E TIREA 42 ; QSR ; A B I
J£ >180/110 mmHg; @ A Bl ifil /MR < 100 x 10°/L,,
1.4 #

T A BB A2 A L PR AE AR L Sk AR 2 A A



37T BH M - —
2015465 A 15 H

B OR ¥ ¥ M
J Third Mil Med Univ

Vol. 37, No. 9

May 15 2015 927

(CT MRI) 2 2 B I A A 32 R AR AU 5 TIA , P45
£ DSA 5 5000 1 A5 75 R 5 1 1 o R B BBl ke A
S e PR o SR B2 TR S 1995 45 42 [ 4 Y
T B L5 i 2 WU T TS e v ™ M4 NASCET Jy
R e A 2 <50% TR i BE S oA
1.5 EREZE

Sl PR 22 A o L TR B DR 5 U LA T
Te FERRZG 00 A 3 0 [5) 50 24 f  PR 55 1o
1.6 Fi5

T84 FH N B S0 D 17 A AL L, R B R
RIS RSO0, WL % R S H R 1 AR
B L PR o (5 R A AR BRI S R &2 %
WCELLR S BT | AR NPT 1] mRS $E B (L0,
TR ke A 4 2 A 1 0 (5 58 A B AR EL SR TE
X)) | 2 A A b A I (B bk L R Bk
B £ I AT ) B R O AR A B T B
B BT T B BE 1T A A SC R, Horb 10 il 8
HREIERTT, RIAGE, I, & 3L A 141 4]
BHHEAIT
1.7 %50

HIHI SPSS 19. 0 Ze it A E AT, Bt LA & + 5 R,
FHE ORI 7 2230 MRS I, 2507 2 50 A 1 ¢ K,
T 2T N TR AR I, B0 R T X A 360 2%
Fisher KAl %1%

2 HR

2.1 A&FAH

gy A 141 Bl E I8 (59.55 £10.41) %, H:
w113 5], 2Pk 28 i, Bk A A8\ TIA 4351 A 128
13 f5i] s Fir A 5B 3 30300 0008 e 7 2% (G DSA HIESE ) o
20% ~50% , Z5UHE I/ P A A R B TR G B
WEBEHL S 3 56 .28 18 il , A 73 il T B A,

96 s T IMT {H, BEbk S AL 9 ~260. 7 mm” , F K
IMT 1.6 ~4.2 mm,NIHSS $£4) 0 ~ 6 43, mRS $E43
0 ~4 43 e s 48 5], A4 93 ] (BUBRPL I/
MERAEW ] A5 ~20 d) o WA B FERL POk o B 3%
ZR(P>0.05,%1),

2.2 dadn D MIREHMYATFF IR R

Zeid VAR RETT , BRPT S WAl E L S S
RHEFG R 8. 3% (4/48) 2. 1% (2/93) , 74 [l
AT R TS 2. 0% (1/48) 1.1% (1/93) , R
B HAEG O E IO 25 5 (P >0.05) , {H M Rl
G R B LA AR RN A v &2 R i
2.3 A RREHp &

BAHT 5 TP AL R FEZE 500 R 4. 1% (2/48) |
2.1%(2/93) , 2R G # R L (P >0.05) , Hrp
PLA 1 pIRZW R 2 L EaaE, T 8 A H Ja ik,
WA 1B A A RS I R Il S e AT W4
HAT 2 5153 DR A B i S A R B R AET . AR IR
AR T, BT 5 BT 5 0% (0/48) (11.8%
(11/93) , 25 G511 B L (P <0.05) , H fz R il
IS e I o S 7 7 0 1 1 A W 7
FAEABRES B M, 1 450 2835 i s I ] B, 9 2 ) 2
PEREDKEE AR LA 253 310 2. 1% (1/48) (0% (0/93)
LZERTGI2 R X(P>0.05) . K, NZet FF,
TR RV Ly T NPT TR (R AR EE
(5%) ZJ7 T HICH 8 251
2.4 AZGRGYm

FER L A 07 T, FRPT A 5 WL 4 A B
i mRS $F53 0 1 ~4 43, BiYi 1 4E /245 mRS $E53h1 ~
3 43,1 mRS P43 <2 73 (RN FREFRPE D RE AT ) 1Y
BE IR TG I #EL(P>0.05) , Ul AL 7E
WA B B AR e fe r T C B 22 5% (3R 2) o

x1 ERERETFIHREERENEZES
w5 n B 4R TIA JAEAE, M AR AR BEHLHIAR R IMT{E RFEEPES NIHSS<3 4r mRS<2 4}
[#i(%) ] (%) [B(%)] [HI(%)] [BI(%)] [(%)] (mm?) (mm) BRIAEL (%) ] [H1(%)]  [61(%)]
M 48 40(83.3) 60.35+11.35 6(12.5) 42(87.5) 25(52.1) 32.50+8.89 42.66+41.53 2.33+0.76 35(72.9) 40(83.3)  46(95.8)
WL 93 73(78.5) 59.30+9.93  7(7.5) 86(92.5) 50(53.8) 35.21+10.02 48.13 +57.68 2.39 +0.70 64(68.8) 72(77.4)  81(87.1)
w15l KIRBIABE  EIUER BRI RIRILE RO 5 B FHEPLA MAEEKRE  mERkE T 2k FIFRF
e (d)  [BI(%) ] [BI(%)] [#(%)] [#i(%)] [#1(%) ] FEEHDHIFIBI(%) ] BHESIL (%) ] [#i1(%)]
M 48 5.06+3.82  30(81.3) 12(25.0)  3(6.3) 1(2.1) 28(58.3) 2(4.2) 11(22.9) 2(4.2)
W 93 3.86+3.48  75(80.6) 19(20.4)  5(5.4)  4(4.3) 48(51.6) 4(4.3) 23(24.7) 4(4.3)
gl B Z{RBE 7 o W] peliieS TR L ES Jhi % i REHE TEEBE
[$1(% ) FILHI(% ) ] [#i1(%) ] [#i(% ) ] [#i(% ) ] [1(% ) ] [#il(%)] [#i(%)] [#1(%) ]
Py 48 0(0) 3(6.3) 1(2.1) 0(0) 2(4.2) 4(8.3) 18(37.5) 8(16.7) 6(12.5)
WL 93 2(2.1) 7(1.5) 1(1.1) 4(4.3) 0(0) 11(11.8) 38(40.9)  20(21.5) 12(12.9)




% 37 B9 = EE K ¥ ¥ M
J Third Mil Med Univ

928 2015 4E5 A 15 H

Vol. 37, No. 9
May 15 2015

®2 FWANREMEED 1 F mRS ESERL(%)

I n
ABE
Mgt 48 35.4(17/48) 33.3(16/48) 27.1(13/48) 2.1(1/48)  2.1(1/48)
L 93 16.1(15/93) 38.7(36/93) 32.3(30/93) 12.9(12/93)  0(0/93)
14
BBL 48 81.3(39/48) 16.7(8/48)  0(0/48)
L 93 63.4(59/93) 37.6(35/93)  0(0/93)

mRS=04} mRS=14r mRS=24)r mRS=34; mRS=4%

2.1(1/48)
0(0/93)

0(0/48)
0(0/93)

2.5 FEHEANMEAE

SrHT RN A i &2 e 5 A e R A2 K T 2 A S5 kB
AR Sk P A BB B A T AR d ok IMT A R
Féa e Bk 2 8] () 22 St 2 B, S8l kopk A% R BRE i AR
TEPIH Z IR W] 22 57 (P <0.05) , 111 W 2H 22 [8] 7 AN Ak
FEBEHR R R IMT (B 5 TR B 22 5+ (P >0.05,% 3) .

®3 AMEFEHRELEFHRRERBEMIIMNRMEIRE
R G BRER &KX IMT ERBERER LM

X 51
a3 . (%) BEHER R IMT{H RERRE
(mm?) (mm) (%)
A% 6 46.70 £5.16 86.15+17.15  2.78 +0.76 80.0(4/5)
mpRER 133 34.7029.31 44.88+52.59  2.36+0.71 82.3(79/9)
Py 0.002 0.023 0.146 1.000

3 itig

BNk 7E S S BB I M A P R FEE R A 1M
FHATTAE B M P 2 1 ke 31 T e M
o —I0254)5 3 HRE TR S I A 2 v R 1 N 3 ik
A iR IRRATT BB ITIE " R Ak R
WHITHEE THIFA . Wang 251 BF5% % BRSO
RERRARAS I 52 & RN AN B INAS R 354 1) & 2 KU
HAKEFEBEE T H B AT T S, (H AL R AR
WA & A ML o A 3 0 5 250 SR ) 95 1L A8 R
7S #E CTA By MRA A6 1 1 S8l ko 2= 50, (H
FLHERA BE 3 TC DSA Rio ARTFFEAN AN 2385 DSA K5
25 G 25 20 ik e 45 A BB < 50% 17 58 3%, T L H BT
JE BN kA £ PEA T NS B RS 1 20 D o
3.1 BB FEdH L

AN/ N B E (NTHSS 3753 <3 47)
RIS WAL EE LT FAF F IO 25 5, AR
B I /)N Al 3R B A R AN TR) 0 & v 52 % I R A, T
Wang %20 % B 3 8 XUBCH I/ M R 52 16 T FE A &
K7 AT BB /MR R 5 (0. 57% vs 0.81% ,P <
0.01), # K 8 fm i ifn XU (0. 3% vs 0.3%, P >
0.05) . [AHFXFFE 2005 4F K 2010 4% i) i = T

UL I/ N I i PR 351 0 ok ple 7 £B 3 4 v ke 1
K i) ( CARESS/CLAIR ) fif 5 & BESUBE I 1L /)M 2 4
7 d FEROR R R DT L TR BT, (H A 4 AR
PR FBIKAS 3R > 50% HyHEE T . 2012 4F )RR
B BT /)N SR AR AE I A rh R B T ZE A Ay
T & BOBLIBHT I /)l 2R 4 7 i 24 v — 2 351 B 1T 7 4K
T o FAE R R A CHT M 22 BEr 2 ) BrY
XUBE L 1L /I B 58 4 36 7 A6 T B M il A B8 09 4
(SPS3) BiFgt ) K B — % 1 1 B 2 b & % 05 1T G A i
225 MASHFFE M A e TOAST 43788, LUK sl ikits A
R AR A A rp R 2, RISt k3 2 Bk i e o 32 B
KRB, SPS3 AFF7E ALH ) 2 Ry /0N ML 45 P 47 i 2
TR BRI AR R &R AL AT BB S UG AFTEA K R
Ivi) s AR 7F 5 5 AR 2 A b SRR LN Al SR 4 B i) 4
WK AR v Y B2 RS AT RS

3.2 R MBELITHEANR

SCHRL 1T, 13 ]R8 LB 5 BRI Il /N SR AR R T
FEA i R (04 HE RS, AR 5T R BB 1M /AR
RAETRTT I 0 XU &5 F B, {H R 3k (SE ) R
IO 25 5, 5 HEE R UEWT T B/ Vi R 4
TRYTTEB PRI B H AP e Atk o SR A BT &
BUOSUBRL /M SR AR AT 1) TR HE I & A % 8 HAL
AT FRA AR SRR AE T3 P IR ST 4 SUBE L I
ZINHR R A 1 i) 5 4 (OBUIR Bt it /N Al 23R 4 15 [ 43 391 Oy
3.44F 18 AN H) &8 I kAR E . T AR
TSR N RHAYT BV BE I e IR 25 i T G e
FNEPLIML /R AL 259, B0RT 34 R s 1 1) & 26 R
Bz, AEDSUBRHE /MR SRR TR] S 5 ~ 20 d, B ) 4506, HL
XA R L2 L/NAS Ol 32 konT R SR 0 = ik
(BL) R LA
3.3 FBRBARRRALE P HA

SCHR[ 16 — 18 | HRiE A i &2 & 5 il ik A As 26 Bk
TR B IMIT B R BB 1 55 22 () A7 A8 AR DG, AT 5%
SE AR S O A 5 BEHL A R AR [ 0 25 rp &2 4
BT AR KA AR R WL 2 (R 7E K IMT B %
AT 2] . gl TR R n] R S LA 5 A S8l
WP 7 5 42 kg v B T B AR 5 A T BBl ik e A
[Fi] Fsf 2580 ok i 1) B BRE R 5 AR PR T AN BEFR %

A FABIESE A B 5, 45 10 B 35 2k 7 (2R
RN T.1% ) ,EGTF VLN . 38t i iR
BEEO, BRI B E PR EIARFME
AAEDL . R KER S BB BRI 2y (HA A F 4 R
IRNPERE 25, 7777 U IR % B) 7 IR 245175 450, (RIS B A2 rp



5537 5 9 M
2015 4£5 H 15 A

CEE NI S
J Third  Mil

Vol. 37, No. 9

Med Univ May 15 2015 929

ek R R R DA TR, i REX A= h & A AN 1
KT IR R 5 (HABIE TS AN A 8 B e JEE 3
ghkpers, s kA 2 0d DSA UESE, #R7r 48 DSA
A AT A (LT S50 8 kit Py B, T 500 I A 7
ABER I HAG I . ADFTE P B 2l 225 s
ith Sl ke Fodi nl BESTAT AL, (AN REHERR 3230
kS Pk A A R A PR I A Rl g, — e FRBE BT e
XA SR R LA S R R A S R 2 1)
JrERAE T

ABIFFE B, Xof FAER A B S8l kople s f 3, R
3 {6 FETA] ] DT PR S S -5 A P Bl ] DA S A
AT INAS R TR A L, 7R R AR A v & R A0 T
FHTCH] 2251, FLIBC 5 FH B ) DS bR SRR A o A 48
T i e A PR DXL, 0B P T ] Db e SRR A o A T
A v R B T RE B 4 4x . AW ST [l B A
FPE—PUESHX —ZR, T AT R ETE L BERL X AR
Kt — B UEA AR 25167 e i L S sl fiiopk 7 )
PEAT N2 i R 75 7 Ak S 2 4

SE k-

[1] North American Symptomatic Carotid Endarterectomy Trial
Collaborators. Beneficial effect of carotid endarterectomy in
symptomatic patients with high-grade carotid stenosis[ J]. N
Engl J Med, 1991, 325(7) . 445 —453.

[2] FEuropean Carotid Surgery Trialists® Collaborative Group.
Randomised trial of endarterectomy for recently symptomatic
carotid stenosis: final results of the MRC European Carotid
Surgery Trial (ECST) [J]. Lancet, 1998, 351 (9113) .
1379 - 1387.

[3] Kernan W N, Ovbiagele B, Black H R, et al. Guidelines for
the prevention of stroke in patients with stroke and transient
ischemic attack; a guideline for healthcare professionals from
the American Heart Association/American Stroke Association
[J]. Stroke, 2014, 45(7) ; 2160 -2236.

[4] International Stroke Trial Collaborative Group. The Interna-
tional Stroke Trial (IST) : a randomised trial of aspirin, sub-
cutaneous heparin, both, or neither among 19 435 patients
with acute ischaemic stroke[ J]. Lancet, 1997, 349 (9065) .
1569 - 1581.

[5] Rothwell P M, Buchan A, Johnston S C. Recent advances in
management of transient ischaemic attacks and minor ischae-
mic strokes [ J]. Lancet Neurol, 2006, 5(4) . 323 —331.

[6] ESPRIT Study Group, Halkes P H, van-Gijn J, et al. Medi-
um intensity oral anticoagulants versus aspirin after cerebral
ischaemia of arterial origin ( ESPRIT) . a randomized con-

trolled trial [ J]. Lancet Neurol, 2007, 6(2): 115 —124.

[7] Wong K'S, Chen C, FuJ, et al. Clopidogrel plus aspirin ver-
sus aspirin alone for reducing embolisation in patients with a-
cute symptomatic cerebral or carotid artery stenosis ( CLAIR
study) : a randomised, open-label, blinded-endpoint trial
[J]. Lancet Neurol, 2010, 9(5) : 489 —497.

[8] Bhatt D L, Fox K A, Hacke W, et al. Clopidogrel and aspi-
rin versus aspirin alone for the prevention of atherothrombotic
events [J]. N Engl J] Med, 2006, 354(16) : 1706 - 1717.

[9] Markus H' S, Droste D W, Kaps M, et al. Dual antiplatelet
therapy with clopidogrel and aspirin in symptomatic carotid
stenosis evaluated using doppler embolic signal detection: the
Clopidogrel and Aspirin for Reduction of Emboli in Symptom-
atic Carotid Stenosis ( CARESS) trial [ J].
2005, 111(17) ; 2233 —2240.

[10] rhfephgfl oz o PR AN REA 2. IR I 45 000 43 2%
(1995) (rp 3E30) [T]. MR, 1996, 29(6)
376 -378.

[11] Chimowitz M I, Lynn M J, Derdeyn C P, et al Stenting ver-

Circulation ,

sus aggressive medical therapy for intracranial arterial steno-
sis [J]. N Engl ] Med, 2011, 365(11) : 993 —1003.

[12] Wang Y, Wang Y, Zhao X, et al. Clopidogrel with aspirin
in acute minor stroke or transient ischemic attack [J]. N
Engl J Med, 2013, 369(1) . 11 - 19.

[13] Geeganage C M, Diener H C, Algra A, et al. Dual or mono
antiplatelet therapy for patients with acute ischemic stroke or
transient ischemic attack systematic review and meta-analysis
of randomized controlled trials [ J]. Stroke, 2012, 43(4) .
1058 - 1066.

[14] The SPS3 Investigators, Benavente O R, Hart R G, et al.
Effects of clopidogrel added to aspirin in patients with recent la-
cunar stroke [J]. N Engl J Med, 2012, 367(9) . 817 —825.

[15] Diener H C, Bogousslavsky J, Brass L. M, et al Aspirin and
clopidogrel compared with clopidogrel alone after recent is-
chaemic stroke or transient ischaemic attack in high-risk pa-
tients (MATCH) : randomised, double-blind, placebo-con-
trolled trial [J]. Lancet, 2004, 364(9431) : 331 —337.

[16] BB, sk, FFISE, S5 ol p ik A v 52 A OGP
ForHrLT]. HEBERREE 4, 2010, 31(2): 204 -
206.

[17] Mathiesen E B, Johnsen S H, Wilsgaard T, et al. Carotid plaque
area and intima-media thickness in prediction of first-ever is-
chemic stroke: a 10-year follow-up of 6584 men and women:
the Tromso Study[ J]. Stroke, 2011, 42(4): 972 -978.

(18] THEMS, fr4E4, M&ER, . B0 A D
SRR IMT R BEH 5 e i i 4 b AR DGR 3 A [ 0] %2
BEzy, 2013, 17(10) ; 1697 —1699.

(W75 :2014-11-17; £ [H :2015-01-08)
(thit ER)



