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DRI T EH % A 3 % 3-hydroxy-3-methylglutaryl
coenzyme A (HMG-CoA) BIGHERHEIE (LLF R ¥ F )i,
i ZE % 5 BRI LR RO TR 2 A RICET
KDL EDPRATNIZ SO TIPSR THWDHY?, U4,
TIE A IR 2 SERSE DB IR L DR IR S b 5 T
WD Z PSR DI, FUEIIREEALIER, feyEiElE,
PUIEVER 7 EL RN R EH T 5 A 57 F » ONREIRTER
BRI P TR RATER SNDL X )12k o/, %
BED 20~40% 1%, T O2MINEERIEREOREETE X 72
LY, SMWBoET - B AR FRELMNTFTH L.
RIZIZZORHEIED A ABFE DL SN TI VR WS,
WL AESRIE E NIRRT O B G- SSEMEAR R L OB EAR S DD
HHYD RN T A XY F U5, A
FMEC, A LOROBIAWEEEL 2> TH L, ZIKTFH
ZHMICRSPHBEISNE., ZhEAYFOIREETIEN
WHEDLFIETH Y, AFFYOFOLMEWREIERETH
X, &0 R IIEE D S O 5 A SE O MR IE RN b i

EEELZLWEENH L. FE, EEHREEIC L 5 A4
HUIZT VSR % F >~ 80mg/H % Biss L 72 MIRACL 2%
BRI, B IR B BIE T 2 R ORI O Ak 53, SIE
WA= —Hh =D L & D ITHEFOFIEDFEH LK T
ZREDTNEIW,

AWZED BIIX, WHEDOT MVNR Y F ¥ % il 258 5E
% A8 WEMI LIPS GBI L 72 & &, I ZER o9 1 b A
A VHRBICEBRGEEEZRL) 2hErEHLPIITE L
5.

MERBLVTE

2008 4F 4 H LM, FSIE 48 BERT LIS A B L 72 Al 28 /3
DI B, RFIEICHEZ Z SNIERERNZ E LT, ABEH
IDFTTICAZF U EFRIRL TORER, B X AR
T T-Cho22lmg/dI YL > LDL 2 L 2 5 a — )b (LDL-
Cho) 14lmg/dl L E@E a2 L A 57 a— VIMAER TIX, ABRE
HBEVT FPUNZAEZF Y 10mg DARE 23R F 2 — T %
3 B Y5 %M L7z (Statin ). 2R S DALOIERI T,
ABE 2 BB L D BBEZIR U TAYF > o5 %2 L 7-
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Table 1 Patient characteristics and drugs used within 14 days after onset.
Statin Group Non-Statin Group
(n = 45) (@ = 101) p value

Age, years 69.9 = 125 715 = 136 0511
Male, n (%) 28 (62.2) 63 (62.4) 0.986
Co morbidity, n (%)

Hypertension 37 (82.2) 77 (76.2) 0.413

Dyslipidemia 45 (100) 7 (6.93) < 0.001

Diabetes mellitus 12 (26.7) 22 (21.8) 0.523

Atrial fibrillation 8 (17.8) 43 (42.6) 0.003

Smoking 18 (40.0) 33 (32.7) 0.394

Coronary heart disease 10 (22.2) 19 (18.8) 0.657

Peripheral arterial disease 122 1(1.0) 0.523
Stroke subtype, n (%)

Large artery atherosclerosis 17 (37.8) 22 (21.8) 0.048

Small vessel obstruction 13 (28.9) 21 (20.8) 0.292

Cardioembolism 14 (31.1) 51 (50.5) 0.028

Others 1(22) 7 (6.9) 0.212
NIHSS score at admission 50 = 46 71 =74 0.083
Initial MRI Imaging

Time from onset to imaging (hr) 328 =174 315 + 147 0.638

Infarct volume (m/), median (min-max) 1.33 (0.05-351) 2.03 (0.05-118) 0.779*
D-dimer, ng/ml 143 + 1.90 1.87 + 2,56 0.300
BNP, pg/di

Median (min-max) 101.0 (12.3-759.0) 134.3 (12.3-1,438.0) 0.284*
Total Cholesterol, mg/dIl 2024 = 469 181.9 = 350 0.004
Trigryceride, mg/dl 1235 + 64.7 935 = 476 0.002
LDL-Cholesterol, mg/d! 125.1 = 40.0 107.7 = 28.0 0.005
HDL-Cholesterol, mg/dI 49.2 = 150 530 + 14.3 0.168
Blood sugar, mg/dI 1386 + 47.2 130.1 + 459 0.314
HbAlc, % 569 = 1.36 552 = 0.87 0.383
Drugs used within 14 days after onset

alteplase, n (%) 9 (18.0) 2 (11.9) 0.306

edaravone, n (%) 28 (56.0) 56 (55.4) 0.949

argatroban, n (%) 16 (32.0) 5 (14.9) 0.014

heparin, n (%) 20 (40.0) 60 (59.4) 0.025

ozagrel Na, n (%) 2 (4.0 3(3.0) 0.739

warfarin, n (%) 19 (33.0) 59 (49.5) 0.182

antiplatelets, n (%) T 35 (70.0) 53 (52.5) 0.040

(Non—Statin ).
BT eh ol
Qﬂﬁfﬁé B, BEUR RS

*: Mann-Whitney U test, T: At least one oral antiplatelet (aspirin, clopidogrel, and cilostazole).

Infarct volume was determined by the initial diffusion MRI image.
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A, ABEREC 12 F5E 0, M HiH X M, SHEhRe S
PWeARAE, BEZR Computed Tomography (CT) ZJtifT L, Ky
FIRIMIRMIC BT, a2 L A5a—) (T-Cho), WEIRN
(TG) & 5 K O 72— LA, M5, M4, HbAlce, PT,
APTT, fibrinogen, D-dimer, BNP #i{ll%€ L7z, F 72i&H#]
BNV ED, AR CT KA 2 3D-CT angiography
ZEMLCMEFMA B %oz ABE 24 BRI LINIC 15
7 A 5 Magnetic Resonance Imaging (MRI) 2112 X 2 $5LH
5 i 1%, MR angiography % 4 < & MRI & % 35
% o 72, PLHGHRH MR Bi{EO B E 5ROz 2 Vv — vk

THHL, A 74 A% 3f U CHERREZEH L7 MilEE
EOYAZ7ERE LT, BILERE, BEEEE WERE, OF
By O M, BLIREOAGME% FA L, IHAEIE o B R H R
Trial of ORG 10172 in Acute Stroke Treatment (TOAST) 4
Hi1232oW T Large artery atheroscrelosis (LA),
bolism (CE), Small artery obstruction (SAO),
LD,

IhSomERII L, ABER, #3%H, H7%HE, £14
5 A RREEAR I A BRI L, 3,000 [M1#E, 10 2500,
I3 % —80C THAEPRAF L 7214, Interleukin (IL)-6, IL-10, IL-
18, Matrix Metalloproteinase (MMP)-2, MMP-9, B X O° & &
& CRP(hsCRP) Z#ll5€ L 7z. IL-6 & IL-10 ®#ll%€ %, Human-
High-Sensitivity Assay (GE Healthcare UK Ltd., UK), IL-18
1Z Human IL-18 ELISA Kit (Medical & Biological Laborato-
ries CO. Ltd, Japan), MMP-2 & MMP-2 {ll5@ % v + (45—

Cardioem-
Others (245
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Table 2 Correlation coefficients between biomarkers and initial stroke

severity.
Initial volume Initial NTHSS score
correlation® p value correlation ¥ p value
1L-6 at admission 117 157 265 001
day-3 091 275 452 000
day-7 298 000 411 000
day-14 329 001 411 000
1L-10 at admission - 086 338 - .025 783
day-3 - .087 330 025 783
day-7 - 088 329 011 905
day-14 - 113 282 - .168 .108
1L-18 at admission - .025 780 094 289
day-3 - 028 751 131 140
day-7 - 024 785 174 050
day-14 017 872 117 263
MMP-2 at admission 130 141 108 222
day-3 009 924 -.100 260
day-7 037 677 036 682
day-14 - 048 649 059 578
MMP-9 at admission 187 034 188 033
day-3 205 021 312 000
day-7 226 010 292 001
day-14 314 002 242 021
hsCRP at admission 225 006 089 284
day-3 170 049 445 000
day-7 183 041 .390 .000
day-14 219 030 200 048

*: Pearson’s correlation, 2-tailed, T: Spearman’s Ro

774 Y I AN), MMP-9 i MMP-9 Activity Assay (GE
Healthcare Ltd, UK) % 3 % \ T enzyme-linked immuno-
sorbent assay (ELISA) #:C#ll%€ L7z. hsCRP I&, N-Latex
CRPII (Siemens Healthcare Diagnostics, Japan) (& Cill5E L
7. 7z, ABEWE, H3WH, HTHIH, 1495 HIZ NIH
Stroke Scale (NTHSS) % & & W CHfRBLEI AR L, A
Betk 14 H LAPHC ABERE NITHSS A a2 7256 4 gl E, BX O
2R FoEL - LEAOHEE RN L. £ 7208k
Ko B % A 15 81E % modified Rankin Scale (mRS) % 3 H W
TRl L7z, %23, ARefk 14 H AR OREFERE, B Pkl /q
OWEINE, TINVT T T — CEHEREE B R o 76 & BRI
LTBIRo7:.

AERHRAT I XA FHEANT V 7 - PASW® Statistics version 17.0
for Windows (SPSSInc, i) #d bV TBIh o7z 2
B O F 4 o J# 1213 Student's t-test (2 & 2RE %, B
HEBOREIZIE test 2, J Y85 X Y v 7 REBOR
12 1 Mann-Whitney test # & 5 W TP<005 2 FE & L
720 AZF UG OFML BN F 7 —H — DHEDOFERE
ZALO B, HEME R 5 OITEILZEIT DWW T General lin-
ear models |2 & % 2-way repeated measures analysys of vari-
ance (ANOVA) # b B\, FEMBID#REIZ Mauchly spheric-
ity test &, EREMEDRE %72 & Wi dH W i& Greenhouse-
Geisser correction % b bW THEL B I ko729 B4l
FiE, ABRREOMEE & LK REROZLE % E LTEL, T

ORI VEB Uz NS F~v—h—F(bF = | (KRS0
SEAE — AREREOAil) / ARERF DA} x 100

ARWFZEIL, 8= ) 7 v FERREE SRR E S RAFS
1314) OERB#ZTBI o7z

#w R

2008 4= 4 A5 2009 4E 8 A £ TOMIZ, ARWFFEOMER L
7 2 AT 2 A 146 B (J394 91 91, %k 55 B, T4
Wi 710132 7%) 2384k & L7z, Statin BEX 45 81 (58 1% 28
B, Lotk 17 B, FIH4ER 69.9+125 7%), Non-Statin #13 101
Bl (B394 63 1, Zitk 38 B, FIy4EHE 715+ 136 %) T, Sta-
tin 7 45 Bivh 35 Bl1x, WAEZESEDRTIA D X ¥ F » % A
LCTWIERITH o 7. TN 10 FlIEHF 721 A 5 F U »
B ENIERITH Y, EPIFE A8 BHLUAIICA Y F 0
BHBEAB I bl A F I3 AKYS H B X
N, BIEDH R Y F PGB E TORMIE, 12 BRI 24
Bl (53.3%), 12~24 K¢ 10 B (222%), 24~48 W§fH 11 #1
(244%) T, 755% DSFAE 24 W LA 5-BlMG S 7z, %
HEOHREHFEE, LA39H, SAO34 %I, CE655I, Oth-
ers & BT, BEEEMARME I, /D 0.05m! 2> Sk 351ml ¥ CTEIZ
SNz FHOBHEER, 2 BB LINOREESER Table 1 1R
THEY TH Y, SREREEEEOE A, ABK T-Cho f, TG
fii, 3 X O°LDL-Cho fiZ Statin #£ TH &2 <, Non-Statin
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Table 3 Serial measurements of circulating biomarkers.
Statin Group
Non-Statin Group
(n = 101) (nTthls) p value Pre-tr&atingrsl)t( +) p value Pre-tr&atini:g)t( =) p value
IL-6, pg/ml
At admission 6.899 = 9.729 4228 + 4375 0.029 3410 = 2.287 0.001 7.093 = 9.203 0.951
Day-3 13272 + 29.137 9.175 + 11.147 0.222 8.114 = 9.964 0.106 12.887 + 14583 0944
Day-7 9.148 + 11.980 4.810 = 5394 0.003 4.306 = 4.112 0.001 6.574 = 8597 0402
Day-14 9.025 = 11544 4764 = 4501 0.008 4511 + 4388 0.009 5740 = 2540 0.034
IL-10, pg/ml
At admission 12.012 + 34.523 7.010 = 13.195 0.243 5.761 = 10.793 0.125 10.617 + 18.873 0.851
Day-3 11672 = 28272 8238 + 12.855 0.352 6.890 = 11.016 0.170 12133 = 17.324 0.945
Day-7 11.983 + 37.192 7970 = 13191 0.375 6.826 = 11514 0.233 11.274 = 17568 0921
Day-14 16.781 + 48.854 9.876 + 14.045 0.306 7.763 + 11.987 0.153 15612 + 18.393 0.901
1L-18, pg/ml
At admission 207.71 * 13377 23167 + 14347 0.395 237.735 = 152.236 0.372 214.134 = 120.777 0.883
Day-3 193.70 = 147.21 241.82 + 214.10 0.227 248.802 + 240.184 0.294 221635 = 117.994 0522
Day-7 204.48 = 168.88 218.72 + 146.12 0.640 216.662 = 154.738 0.765 224.677 = 125.962 0.666
Day-14 192.96 = 120.60 229.14 = 151.05 0.283 224.150 = 168572 0529 242,673 + 97573 0.247
MMP2, ng/ml
At admission 853.76 + 29544 831.76 + 24943 0.674 846.846 = 274.464 0.985 788.175 = 161.654 0.308
Day-3 686.22 + 182.52 751.35 = 255.25 0.179 798870 = 277479 0.051 619.332 = 105.345 0.117
Day-7 77159 + 207.83 758.83 + 260.67 0.796 796.630 = 282491 0.548 649.629 = 146.119 0.042
Day-14 73257 + 194.68 790.87 + 364.08 0.445 865.705 = 391.763 0.128 587.739 = 161.209 0.058
MMP9, ng/ml
At admission 5.193 = 2.360 4407 + 2.529 0.135 44314 * 2.853 0277 4336 = 1.3205 0.125
Day-3 5.355 = 3487 5178 + 3.104 0.784 5452 = 3.347 0812 4418 + 2.291 0.289
Day-7 5.659 = 3.555 5.233 = 3479 0.542 5.318 = 3.836 0.753 49901 + 2.313 0.449
Day-14 6.389 = 3481 6.213 = 4.080 0.851 6.592 = 4.608 0.787 5239 = 2.216 0.252
hsCRP, mg/dIl
At admission 0.662 = 1.596 0.263 + 0.361 0.019 0.247 + 0.323 0.015 0.326 = 0.502 0.157
Day-3 1.755 + 3.167 1012 + 1512 0.069 1.168 + 1.656 0.265 0.509 = 0.781 0.004
Day-7 2415 = 3712 1.389 + 2.130 0.058 1471 + 2332 0.156 1.121 + 1.396 0.049
Day-14 1.469 + 3.075 0.759 + 2.028 0.184 0.832 = 2.224 0.330 0424 = 0619 0.031

All comparisons were based on independent f test vs Non-Statin group, 2-tailed.

TR OEMBIAAZICE K AL, BREHER T, Sta-
tin 2 LA 258 #1124 £, Non-Statin B CE2H E 2%
Motz MEMEICHEERE I R h o 72, 2 BB OWRR 54 D7
Z ML T, Z8E 2 BB LI RET S ziEE Tk, 7 bV
NAFF v 1 FESE D E o RPN 3E o 4 J AT Statin
BEIZ, ~3N) EAS Non-statin BEICHEICE o728, 7
VNFTFG—E, LFIFKRY, FFTLVFFIUT L, TLT 7
) Y ORISR e o 7.

1. ABERrOMEZEMARE, ARLE: NIHSS A 27 LN A G < —
H— & DM

HE L7224 F~—F —Ofl & M ERE, 250N
ABERE NTHSS 2 37 & ORI E M L& 25, L6,
MMP-9, hsCRP 1355\ 2 255 b A R IAF MR B & O A el
NIHSS 2 27 & AHB AR S 7248, 1L-10, IL-18, MMP-2 121

BERMHEIEASN R 72 (Table 2).

2. AZF G ENL Fv— D —HOMR

Non-statin &, Statin FEDK%/5 1 + < — B — OFIGMHE, 1Eik
fR7%% Table 31IRY. BERMMPDAZF Y ZHRL TV
35 %l IL-6 & hsCRP @ Al X, BEMNS A Y

FrERHAL TV a2 o725 ® 111 #] (Non-statin # 101 #1
& Statin # O FHERTIEAR I Z 10 F1) 12 < A REITK
Mol hs (%4 p=000,p=0015), TNSEUNDINS F~<—
= DABROMEICEEAETZALN o 7.

IL-6 fiti 1% Non-statin #, Statin# & » 12, #39% H I
HEEICER L (% 4 p=0.015, p=0.003, repeated measure
ANOVA), TO®RIKT T 5858 % /R L7z, Statin # & Non-
statin & O MZERBFIME T3, ABR, $7, 8 143 HT
Statin #® IL-6 23 B MKAE %R L7z (Table 3). Z DB#RIZ
A FVHRABICBWTORAKTH o728, R85 F U HiH
RAZTIRE URHIZBWTOREEENALONT. A ¥ F
CHBMHEOETH A, % 14% H © MMP-2 fii i Non-
statin B L VK 7R H TIIA B %] L 72, Statin
# o hsCRP % Non-statin B2 < 5 XA B O A E 12K
<, I FETHHTOIERHMZ R LIZBHETIE 2o
7o A5 F VEEIRE TO FRBRORERTH 7205, A ¥ F U
HARH & T2 3, 45 7, %5 14 9% H @ fii A% Non-statin # 12 It
LARIE 5 7.
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Fig. 1 Modification of the plasma level of IL-6.

The percent changes of IL-6 at Day-3, Day-7, and Day-14
comparing to the baseline IL-6 value. Univariate analysis
demonstrated significant reduction of circulating. IL-6 in
Statin group at Day-7 and Day-14 comparing to Non-statin
group (p < 0.001, Student t test). When the data from two
groups were compared, 2-way repeated-measures ANOVA
showed a significant interaction between group X time
factor (p = 0.047). Values are mean = SD. Open bar: Non-
statin group, shaded bar: Statin group.

3. RYF ORI GHPFRIERDNA < — — DR
252 258

A5 Ty REEG OF M E SE 2 BB DN ONA < —
B —DEE)E DL HAEH (group X time factor) % 2-way re-
peated measures ANOVA IZX DETL72E 2 A, wWiho
NAFT—H—IZBVWCHHEAZREEREA SN2 o
72, L LABROMEZIICLAZES E7, 85 145%H D IL6
24 b# 13, Non-statin £ TlZ %4 145%, 174%, 155% T, Sta-
tin #ETIX 173%, 43%, 40% T& V), Statin #f Tld Non-statin
BEICH L7 EURBICBOTARIETZRL (WTFh
3 p<0.001, Student t test), 2 2OFE X ENEH (group X
time factor) A% # & & 1 72 (Fig. 1, Greenhouse-Geiser ®
A4 7w H0977, F [1.955,273,091.5] =3.115, p=0.047, 2-
way repeated measures ANOVA). [k @ ¥ &) % pretreat-
ment (—) & pretreatment (+) DKL IZHFTFTTBI 49 &,
pretreatment (—) HTIXAEEIZON Lo 7205, pre-
treatment (+) BHEOARIZOVWT A E LR EA/EH TR X
N7z (Greenhouse-Geiser ® 4 7 ¥ 1 » i 0974, F [1.942,
31175271 = 3248, p = 0042, 2-way repeated measures
ANOVA).

4. 25 F Y UNOBMEIBREEIRERDONA < —
1 — DRI HZ D5

TNT T T — BEHERE 2 AT L7 19 BliZowT, TV T
75 — CiEREIEGATH 127 B & eI L 72AS, TUT T

FRER#ESE S1% 1% (2011: 1)

5 — PEHHERENIM RN A F~— 7 — B, RGeS
B2ZDHREZ NG h otz FABICZy IRy 28H#E L7z
0 BlETHF T RVIERG 66 FlE LB L2E 25, FERICIL
N, F~ = — IS T AL 2R REASN R
7=.

5. #giE & OBk

S OERERLERICKE BT 525 L b TV
775 — BEHERE R 72 19 Bl % RS LT, B o
EATOLE, BEERRGZ R L7, 2085, Akt 14 HDL
P NIHSS A 2 7 254 J5 0L B3 U 72 Rl o B A3 hHE &
H1253% LEDLS o7z, 2 HU LB L 7ERICRS &
Non-statin # 20.2% 2%} L Statin #1% 7.9% EKEZ R L 72
M, FOEIHFEE TR0 o7 (Tabled). F72BFEH mRS
& Non-Statin # ¢ 2.02+1.68 |Z%F L, Statin # 1% 1.65+1.46
THEZEFAOLNE Do 72 (p=0.296, Mann-Whitney @ U
test).

%z ¥

Sy MR TV TIE, R AE B LU IS hsCRP %
IL-6, Tumor Necrosis Factor (TNF)-o. Z2 D% A b 4 V3
LEHLY, Zh s 0B RIS AR O MR ICEE L Tw
%L E3NTWEA, b boBEIAEINIC B 2 EE A
NH A Y OEBZOWTIE, TFaMSNTW RV, KIFE Tl
IL-6, MMP-9, hsCRP {355\ 2575 b AR I 8RR B L O
ABEHE NIHSS 227 LB RL, TNHDONA F~—F—
AR ZE O MBI EAEFE SIS U CTEB A 5 EH 3 % acute
phase reactant & L COEENKE W L3R IT 5Nz,
IL-6 (3% 39 H Z 1Lz, hsCRP 345 7 H2 Y —2 ¥ %
HigtoR®%z, MMPO X ABE»SHE 4HHETYW-L Y
EERTARMAEIR L. Beamer 5 3N ESRIE4+2 H
T, IL6PFRICEALAEHMELTBNY, bhvbhOffii
E—F L7

Ik Q W LA 2R F 7 IR P OE 2 MBS, ABE4 H
NORINZ 7 F 2 $5-O%) % % #at L 72 MIRACL 35" T
1, ABREROMTIN A F~—H — & RAEPIEIE & O BRI
HIhTBY, R¥FUVORMEGHBEI b o 74k
HPETIE ABERE O L hsCRP, serum amyloid A, IL-6 25w
FERBEDONY — FIEATE o 720, —J7, A4 HUAIZ
7 MVNZFF v 80mg/ H D50 s S /- EEBE T,
PBIEFEC A SN — FILLOBINIA L DT, Lo a3
TR HRTEIEN B L CIEBIEM B R O Y 2 7 1%
50% T L7z, MIRACL iERCTiE, A% F v ORI LH
MANA Fv—H— 2G5 HEDRERT S8, ZORHEL
ERAED LI ICHE L T2 AW TH 54, iR
FZEADFERI DS DAY F PG IIREN TR EHRE
BboNd. bbb L 2727 & 0, ML EEICEBT
B A5 F v ORI E ORE A MG L 72 LRERE, K
WIE5HE 3~ 12 I Ty U NR Y F U G L7284 ay b
WIBEDSH 5 DA TH Y. FAARERIL DT D 60 HITH %
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Table 4 Neurological deterioration episode during 14 days after admission.

Deterioration (NIHSS score >4)

Deterioration (NIHSS score >2)

total
(=) (+) p value* (—-) (+) p value*®
Non-Statin Group, n (%) 82 (92.1) 7 (5.3) 0.723 71 (79.8) 18 (20.2) 0.118
Statin Group, n (%) 36 (94.7) 2 (63) 35 (921) 3(7.9)

Sixteen patients underwent intravenous thrombolysis were excluded from analysis. *: Fisher's exact test

$%1,3,5,7,90 H HIZ IL-6, IL-10, hsCRP 72 £ % 5 & & 12 F
FONA 2= =PRI N=D, P UNARYF 51
INOLDONAF =D —CEBEEG I b ol LYY
NAZF U RG5HTII3SHHETICHRREROG H Y 2

L, BICHBEOR & R EEBLRBO T RETH L E LTS,

AIFFETIE, FERID S A 5 F ¥ 2R LT 72 i 28 4
HDIL-6 £ hsCRP O ARERE ML B IX A B, A F
YOBRMIRHAAZ NS DNA F 3 —H —DBEEHRIET 23
7eb LTtk L, MEZERESRD L2 B S 272 hE
HOVTND, HEVETH G ORFENEZ SLNDL. T FIVNZ
%5~ 80mg/ H OB MG A AP HREN LR *HT %
Z LIZ SPARCLABRY CH LM ICSNTEY, LDL %
b b v (LDL<130mg/dl) hsCRP Fifii (hsCRP=20
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Abstract

Effects of early statin treatment on inflammatory biomarkers and clinical deterioration
in patients with acute ischemic stroke

Kenzo Sakurai, M.D., Kenji Isahaya, M.D., Satoshi Takaishi, M.D., Ph.D.,
Bunta Kato, M.D., Ph.D., Kanako Shimizu, M.D., Kana Shimomura, M.D,,
Yoshiaki Tokuyama, M.D. and Yasuhiro Hasegawa, M.D., Ph.D.
Department of Neurology, St. Marianna University School of Medicine

We prospectively studied the effects of early statin treatment on stroke-induced changes in the levels of in-
flammatory biomarkers. Patients admitted within 48 hours after the onset of ischemic stroke were enrolled. They
were divided into 2 groups according to their lipid profiles and history of statin treatment. In patients who had re-
ceived statin treatment prior to admission and those who had abnormal lipid profiles on admission, daily treat-
ment with 10 mg atorvastatin was initiated within 48 hours after the onset of stroke (Statin group; n =45). In pa-
tients who had normal lipid profiles on admission, statin was not administered for at least 2 weeks after admission
(Non-Statin group; n=101). The serum concentrations of interleukin (IL)-6, IL-10, IL-18, matrix metalloproteinase
(MMP)-2, MMP-9, and high sensitive C-reactive protein were measured on days 1, 3, 7, and 14. In percentage
changes in serially measured circulating IL-6 levels, a significant interaction between group and repeated meas-
ures (group X time factor) was demonstrated (p =0.047). Frequency of neurological deterioration episodes (NIHSS
score =2) during 14 days after admission was lower in the Statin group than in the Non-Statin group, however the
difference did not reach statistically significant level (7.9% vs 20.2%, p =0.118). The initiation of usual dose of ator-
vastatin early after the onset of ischemic stroke significantly decreased the elevation of IL-6 and may protect
against the early neurological deterioration. Circulating levels of IL-6 may be one of the candidates for monitoring
the acute effects of statin. Further studies wherein IL-6 levels are monitored in larger samples would be feasible
for investigating the effect of early treatment with usual dose of atorvastatin on the functional outcome.

(Clin Neurol 2011;51:6-13)
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