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—Stroke Acute Management with Urgent Risk-factor Assessment and

Improvement (SAMURAI) rt-PA Registry—
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1-a), APBERE NIHSS 127213 A b N%d o 72, SIERIRERET
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FERRIR (32.8%vs. 165%, p=0001), BREREIE (70.1%vs.
146%, p<0.001), MO E (35.8%vs. 9.9%, p<0.001)
EAEPELTVAE I ENE L, BEMICHIMBERE (642%vs.
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Dol (224%vs. 176%, p=0.342). WEFRTIX, R
F#T HbALe 25 < (9 fiE 0 5.7%vs. 54%, p=0.005),
LDL-C (106 = 31mg/dl vs. 115+ 34mg/dl, p=0.050) 234>
7275, T-Chol(183=33mg/d! vs. 190 +41mg/dl, p=0.238) %
rhr R B (129 = 99mg/dl vs. 114 = 74mg/dl, p=0.137), HDL-
C (50 +14mg/dl vs. 52+ 15mg/dl, p=0284) 1137 (ZA &
Lholz.
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rt-PA BHESEEIEATIESIC BT 5 2 & F >~ OBZEN IS & IR 128 LTI 50 : 227

Table 1 Clinical characteristics.

Pre-stroke statin use Post-stroke statin use
User Non-user alue User Non-user alue
(N=67) (N=533) pv (N=60) (N=540) pv
Age (years) 72+9 72+12 0.730 69+11 72+12 0.105
Women 23 (34.3%) 200 (37.5%) 0.610 22 (36.7%) 201 (37.2%) 0933
Hypertension 53 (79.1%) 313 (58.7%) 0.001 4 (73.3%) 322 (59.6%) 0.039
Diabetes mellitus 22 (32.8%) 88 (16.5%) 0.001 2 (36.7%) 88 (16.3%) <0.001
Dyslipidemia 47 (70.1%) 78 (14.6%) <0.001 28 (46.7%) 97 (18.0%) <0.001
Coronary artery disease 24 (35.8%) 53 ( 9.9%) <0.001 13 (21.7%) 64 (11.9%) 0.031
Previous ischemic stroke 5 (22.4%) 94 (17.6%) 0.342 8 (30.0%) 91 (16.9%) 0.012
Pre-stroke medications
Antithrombotics 43 (64.2%) 182 (34.1%) <0.001 27 (45.0%) 198 (36.7%) 0.206
Antihypertensives 50 (74.6%) 215 (40.3%) <0.001 31 (51.7%) 234 (43.3%) 0.218
Antidiabetics/insulin 14 (20.9%) 38 ( 7.1%) <0.001 9 (15.0%) 43 ( 8.0%) 0.066
Edaravone 52 (77.6%) 450 (84.4%) 0.155 58 (96.7%) 444 (82.2%) 0.004
Baseline NTHSS * 12 (7-18) 13 (8-19) 0414 10 (6-15) 13 (8-19) 0.003
Findings on admission
sBP (mmHg) 150 +22 150 20 0.762 153 +20 150 =20 0.262
dBP (mmHg) 80+16 8215 0.455 82+16 81+15 0.879
Blood glucose (mg/dl) 135+43 137+48 0.764 145+59 136+ 46 0.151
HbAlc (%) * 5.7 (5.3-6.5) 54 (5.2-5.8) 0.005 5.8 (5.3-6.6) 54 (5.1-5.8) <0.001
T-Chol (mg/dl) 183+33 190 =41 0.238 204+40 18740 0.003
Triglyceride (mg/dl) 129+99 11474 0.137 150+ 87 112+75 <0.001
HDL-C (mg/di) 50+ 14 52+15 0.284 50+14 52+15 0.275
LDL-C (mg/dl) 106 + 31 115+34 0.050 128 35 112+33 <0.001
ASPECTS <7 ** 11 (18.0%) 86 (19.5%) 0.779 6 (12.0%) 91 (20.2%) 0.165

* Median (interquartile range)

** 501 patients whose ASPECTS were available were included, including 61 pre-stroke statin users and 50 post-
stroke statin users.

NIHSS = National Institutes of Health Stroke Scale, sBP = systolic blood pressure, dBP = diastolic blood pressure, T-
Chol = total cholesterol, HDL-C = high-density lipoprotein cholesterol, LDL-C = low-density lipoprotein cholesterol,
ASPECTS = Alberta Stroke Programme Early CT Score.
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Fig. 1 Ischemic stroke subtype by pre- and post-stroke statin use.
a. Pre-stroke statin use.
There was no difference in ischemic stroke subtype between pre-stroke statin users and non-users
(p=0.293).
b. Post-stroke statin use.
Cardioembolism was less common in statin users within 72 h after IV rt-PA than in non-users
(p=0.001).
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Table 2 Predictors of intracranial hemorrhage and clinical outcome at 3 months (univariate analysis).
ICH Symptomatic ICH Clinical outcome at 3 months
Presence Absence value Presence Absence value mRS <1 mRS > 2 value
(N=1199  (N=481) | P (N=23) (N=577) | P (N=199)  (N=336) | P

Age (years) 72+10 72+12 0579 72+8 72+12 0.961 67+13 73+10 <0.001
Women 42 (35.3%) 181 (37.6%) 0.637 6(26.1%) 217 (37.6%) 0.262 61 (30.7%) 125 (37.2%) 0.124
Cardioembolism 88 (73.9%) 292 (60.7%) 0.007 17 (739%) 363 (62.9%) 0.283 115 (57.8%) 216 (64.3%) 0.135
Pre-stroke statins 19 (16.0%) 48 (10.0%) 0.063 521.7%) 62 (10.7%) 0.164 23 (11.6%) 40 (11.9%) 0.904
Post-stroke statins 27 (136%) 29 ( 8.6%) 0.071
Baseline NTHSS * 16 (9-20) 12 (7-18) 0.005 15 (7-20) 13 (75-19) 0.465 9 (6-14) 15 (9-20) <0.001
Findings on admission

Blood glucose (mg/dl) 143+48 136 +47 0.124 152 +58 136 +47 0.134 132+ 46 141 +47 0.033

T-Chol (mg/dl) 187+38 189+40 0.683 188 +44 189 +40 0.923 190 +38 189 +42 0.821

Triglyceride (mg/dl) 115+99 11671 0.928 131+164 115+72 0.645 124+ 86 113+73 0.128

HDL-C (mg/dl) 51+13 52+15 0.807 52+14 52+15 0.886 54+15 51+14 0.023

LDL-C (mg/dl) 111+32 115+ 34 0.269 112+42 114+ 34 0313 112+33 115+ 35 0.367

* Median (interquartile range)

ICH = intracranial hemorrhage, NTHSS = National Institutes of Health Stroke Scale, T-Chol = total cholesterol, HDL-C = high-density lipoprotein

cholesterol, LDL-C = low-density lipoprotein cholesterol.

Table 3 Effects of pre-stroke statin use on intracranial hemorrhage (multi-

variate analysis).

OR (95%CT) p value
(Unadjusted) Pre-stroke statins 1.71 (0.97-3.04) 0.063
(Adjusted) * Pre-stroke statins 1.46 (0.76-2.81) 0.225
Age (per 10 years increased) 1.00 (0.80-1.26) 0.998
Women 0.69 (041-1.17) 0.167
Cardioembolism 2.04 (1.19-3.51) 0.009
Baseline NIHSS (per 1 point increased)  1.03 (0.99-1.07) 0.078
Blood glucose (per 10 mg/dl increased)  1.05 (1.00-1.09) 0.046

* Adjustment for age, sex and the other factors chosen by a backward selection proce-
dure using p>0.10 on the likelihood ratio test for exclusion.
OR = odds ratio, 95%CI = 95% confidence interval, NIHSS = National Institutes of

Health Stroke Scale.

CI0.66~259, p=0440), NEEIZBH S % KT OHTr HDL-
C 2845 BUF B L 72 (OR1.20; 95%CI1.01~142, p=
0.035) (Table 4).
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Table 4 Effects of pre- and post-stroke statin use on clinical outcome at 3

months (multivariate analysis).

OR (95%CI) p value
(Unadjusted) Pre-stroke statins 0.97 (0.56-1.67) 0.904
Post-stroke statins 1.66 (0.95-2.90) 0.071
(Adjusted) *
Model 1 Pre-stroke statins 1.05 (0.55-2.01) 0.879
Age (per 10 years increased) 0.74 (0.60-0.91) 0.005
Women 0.77 (047-1.27) 0.308
Cardioembolism 1.53 (0.95-2.46) 0.078
Baseline NIHSS (per 1 point increased) 0.91 (0.87-0.94) <0.001
Blood glucose (per 10 mg/dl increased) 0.95 (0.91-1.00) 0.070
HDL-C (per 10 mg/d! increased) 1.20 (1.01-1.42) 0.035
ASPECTS <7 0.59 (0.31-1.10) 0.096
Model 2 Post-stroke statins 1.31 (0.66-2.59) 0.440

Model 1) A logistic regression model was performed including pre-stroke statins.
Model 2) A logistic regression model was performed including post-stroke statins. Inde-

pendent predictors identified by a backward selection procedure were the same as in

model 1.

* Adjustment for age, sex and the other factors chosen by a backward selection proce-

dure using p>0.10 on the likelihood ratio test for exclusion.
OR = odds ratio, 95%CI = 95% confidence interval, NIHSS = National Institutes of
Health Stroke Scale, HDL-C = high-density lipoprotein cholesterol, ASPECTS = Al-

berta Stroke Programme Early CT Score.
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FHRNTREREDPENZNOWETI Lo TVE I LR
5 HAMRLEIZTE 2w,

A ZF v W A g & AH B 3 5 MMP9 (matrix
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Abstract

Effects of statin use on intracranial hemorrhage and clinical outcome after intravenous rt-PA
for acute ischemic stroke: SAMURAI rt-PA Registry

Noriko Makihara, M.D.", Yasushi Okada, M.D.”, Masatoshi Koga, M.D.?, Yoshiaki Shiokawa, M.D.”,
Jyoji Nakagawara, M.D.”, Eisuke Furui, M.D.”, Kazumi Kimura, M.D.”, Hiroshi Yamagami, M.D.”,
Yasuhiro Hasegawa, M.D.?, Kazuomi Kario, M.D.”, Satoshi Okuda, M.D."”, Masaki Naganuma, M.D”
and Kazunori Toyoda, M.D.”
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¥Department of Neurology, St. Marianna University School of Medicine
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Purpose: We evaluated whether pre- and post-stroke statin use was associated with intracranial hemorrhage
(ICH) and clinical outcome at 3 months after intravenous recombinant tissue plasminogen activator (IV rt-PA) for
acute ischemic stroke.

Methods: This study enrolled 600 consecutive patients (72 = 12 years, woman 37.2%) who received IV rt-PA
at ten stroke centers that participated in the SAMURAI rt-PA Registry from October 2005 to July 2008.

Results: Statins were used prior to stroke in 11.2% and within 72 h after IV rt-PA in 10.0% of patients. One
hundred nineteen patients (19.8%) developed ICH. Pre-stroke statin use was not an independent factor associated
with ICH (OR 1.46; 95%CI 0.76-2.81, p = 0.225). Of 535 patients with a premorbid mRS=1, 199 (37.2%) had a favor-
able clinical outcome at 3 months (mRS=<1). Pre-stroke statin use (OR 1.05; 95% CI 0.55-2.01, p = 0.879), as well as
post-stroke statin use (OR 1.31; 95% CI 0.66-2.59, p = 0.440), was not an independent predictor of outcome.

Conclusions: In patients who received IV rt-PA for acute ischemic stroke, statin use did not increase ICH af-
ter thrombolysis, nor was it associated with clinical outcome.

(Clin Neurol 2010;50:225-231)
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