Table 1. Baseline clinical characteristics

Baseline Renal dysfunction No renal dysfunction  p value
characteristics (eGFR <60 ml/min/  (eGFR 260 ml/min/
1.73 m?) (n=186) 1.73 m?) (n = 392)

Male patients 113 (60.8) 259 (66.1) 0.227
Age, years 76.0£9.8 69.2%£12.0 <0.001
Body mass index 22.7+3.2 23.0x34 0.397
Hypertension 137 (73.7) 219 (55.9) <0.001
Diabetes mellitus 37 (19.9) 70 (17.9) 0.568
Dyslipidemia 35(18.8) 89 (22.7) 0.329
Atrial fibrillation 97 (52.2) 148 (37.8) 0.001
Liver disease 8(4.3) 9(2.3) 0.194
Prior ischemic heart disease 37 (19.9) 37(9.4) <0.001
Prior ischemic stroke 39(21.0) 62 (15.8) 0.129
Prior use of antithrombotic agents 92 (49.5) 125 (31.9) <0.001
Systolic blood pressure, mm Hg 150 £20 15120 0.613
Diastolic blood pressure, mm Hg 80x16 83%15 0.077
Stroke subtype

Large-artery atherosclerosis 24 (12.9) 65 (16.6)

Cardioembolism 128 (68.8) 236 (60.2) 0.141

Lacune 5(2.7) 23(5.9) ’

Other 29 (15.6) 68 (17.4)
Internal carotid artery occlusion 29 (15.6) 59 (15.2) 0.902
Blood glucose, mmol/l 7.68£2.77 7.61£2.61 0.787
Hemoglobin Alc, % 58%1.0 58%1.1 0.995
Total cholesterol, mmol/l 4.68%1.07 5.01%1.01 <0.001
Triglyceride, mmol/l 1.30£0.72 1.32£0.95 0.809
HDL cholesterol, mmol/l 1.27£0.36 1.38%+0.40 0.003
LDL cholesterol, mmol/l 2.83£0.88 3.01£0.87 0.043
Time to treatment onset, min 145 (121-167) 146 (122-166) 0.991
Admission NIHSS score 13 (7-19) 12 (7.25-18) 0.423

Numbers of patients (%) are shown except otherwise indicated; data are means * SD or medians (IQR).

patients belonged to stage 3, 15 (2.6%) to stage 4, and 8
(1.4%) to stage 5. Four patients with stage 5 were on main-
tenance hemodialysis.

The patients with renal dysfunction were older (p <
0.001) and more commonly had hypertension (p <0.001),
atrial fibrillation (p = 0.001), prior ischemic heart disease
(p < 0.001), and prior use of antithrombotic agents (p <
0.001) than patients without renal dysfunction (table 1).
Serum total cholesterol (p < 0.001), HDL cholesterol (p =
0.003), and LDL cholesterol (p = 0.043) levels were lower
in patients with renal dysfunction than in those without.
NIHSS scores were not significantly different between
patients with renal dysfunction and those without imme-
diately before [median (interquartile range, IQR); 13 (7-
19) vs. 12 (7.25-18), p = 0.423] and 24 h after IV rt-PA [9
(3-18) vs. 7 (3-15), p = 0.070; fig. 1a].

Intravenous rt-PA for Renal Dysfunction
in Stroke Patients

Any ICH [51 (27.4%) vs. 65 patients (16.6%), p = 0.004]
as well as symptomatic ICH within 36 h from IV rt-PA
therapy [15 (8.1%) vs. 10 patients (2.6%), p = 0.004], was
more common in the patients with renal dysfunction
than in those without. After multivariate logistic regres-
sion analysis, renal dysfunction was significantly related
to both any ICH (odds ratio, OR, 1.81, 95% confidence
interval, CI, 1.16-2.84, p = 0.009) and symptomatic ICH
(2.64, 1.10-6.56, p = 0.031; table 2). When the value of
eGFR (a continuous variable) was used instead of eGFR
<60 ml/min/1.73 m? (a categorical variable) as an indica-
tor of renal dysfunction, it was related to any ICH (OR
0.89, 95% CI 0.80-0.99 per 10-ml/min/1.73 m? increase,
p = 0.029) but not symptomatic ICH (0.89, 0.73-1.08, p =
0.231).

At 3 months, the patients with renal dysfunction had
higher mRS scores than those without [median (IQR); 3
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Table 2. Characteristics associated with ICH within 36 h
Characteristics Any ICH Symptomatic ICH
OR 95% CI p value OR 95% CI p value
Male 1.12 0.71-1.78 0.638 1.99 0.74-6.32 0.201
Age (per year) 0.99 0.97-1.01 0.423 1.00 0.96-1.04 0.868
Renal dysfunction (eGFR <60 ml/min/1.73 m?) 1.81 1.16-2.84 0.009 2.64 1.10-6.56 0.031
Atrial fibrillation 1.93 1.24-3.01 0.004 - - -
Liver disease 1.53 0.40-4.79 0.488 - - -
Prior use of antithrombotic agents — - - 431  1.72-12.06  0.003
Blood glucose (per mmol/l) 1.06  0.98-1.14 0.153 1.11  0.96-1.26 0.126
Triglyceride (per mmol/I) - - - 1.00  0.99-1.01 0.174
Admission NIHSS score (per point) 1.03  0.99-1.06 0.069 - - -
- = The variable was not included after the backward selection procedure.
Table 3. Characteristics associated with outcome at 3 months
Characteristics Favorable outcome (mRS 0-1) Poor outcome (mRS 4-6) Death
OR  95%CI pvalue OR  95%CI pvalue OR  95%CI p value
Male 1.14 0.74-1.76 0.545 0.84 0.55-1.29 0.430 0.68 0.32-1.48 0.331
Age (per year) 0.97 0.96-0.99 0.005 1.04 1.02-1.06 <0.001 1.01 0.97-1.05 0.718
Renal dysfunction
(eGFR <60 ml/min/1.73 m?) 0.70  0.44-1.09 0.114 1.55 1.01-2.38 0.046 294 1.38-6.42 0.006
Prior ischemic heart disease - - - - - - 433  1.84-10.05 <0.001
Internal carotid artery occlusion 0.24  0.10-0.51 <0.001 6.07 3.38-11.39 <0.001  4.32 2.00-9.36 <0.001
Blood glucose (per mmol/l) 091 0.84-0.99 0.024 1.08 1.01-1.17 0.033 1.17  1.04-1.31 0.007
Admission NIHSS score (per point) 091 0.88-0.94 <0.001 1.11 1.08-1.15 <0.001 1.09 1.04-1.15 <0.001

- = The variable was not included after the backward selection procedure. For favorable outcome analysis, patients with premorbid

mRS score 2-3 were excluded.
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(1-5) vs. 2 (1-4), p < 0.001; fig. 1b]. Twenty-five patients
(13.4%) with renal dysfunction had died; of these, 5 died
of stroke, 6 of heart disease (4 heart failure, 1 myocardial
infarction, and 1 infectious endocarditis), 6 of severe in-
fection (3 sepsis and 3 pneumonia), and 8 of unknown
causes. In contrast, 15 patients (3.8%, p < 0.001) without
renal dysfunction had died; of these, 9 died of stroke, 2 of
pneumonia, and 4 of unknown causes. Similarly, favorable
outcome was less common [48 (25.8%) vs. 149 patients
(38.0%), p = 0.004], and poor outcome was more common
[89 (47.9%) vs. 136 patients (34.7%), p = 0.003] in patients
with renal dysfunction than in those without. After mul-
tivariate logistic regression analysis, renal dysfunction
was significantly related to poor outcome (OR 1.55, 95%
CI 1.01-2.38, p = 0.046) and mortality (OR 2.94, 95% CI
1.38-6.42, p = 0.006), although it was not related to favor-
able outcome (OR 0.70, 95% CI 0.44-1.09, p = 0.114; ta-
ble 3). When the value of eGFR was used instead, it was
significantly related to mortality (OR 0.81, 95% CI 0.67-
0.96 per 10-ml/min/1.73 m? increase, p = 0.020), but not to
favorable outcome (OR 1.09, 95% CI 0.99-1.20, p = 0.081)
or poor outcome (OR 0.95, 95% CI 0.86-1.04, p = 0.268).

Discussion

In this observational study, we determined the influ-
ence of renal dysfunction on early ICH and the long-term
outcome of ischemic stroke patients receiving IV rt-PA
therapy. The major finding was that renal dysfunction, de-
fined as reduced eGFR (<60 ml/min/1.73 m?), which was
calculated using the admission creatinine level, was relat-
ed to any ICH and symptomatic ICH within 36 h, as well
as poor outcome (mRS 4-6) and death at 3 months, al-
though it was not related to favorable outcome (mRS 0-1).

According to the result of the largest postmarketing
surveillance on rt-PA, the Safe Implementation of Throm-
bolysis in Stroke-Monitoring Study [21], advanced age,
body weight, atrial fibrillation, high systolic blood pres-
sure, hyperglycemia, admission NIHSS score, and cur-
rent infarction on baseline imaging scans were associated
with symptomatic ICH. In addition, advanced age, male
sex, use of antiplatelet agents other than aspirin, conges-
tive heart failure, higher diastolic blood pressure, hyper-
glycemia, higher NIHSS score, current infarction, and
premorbid dependency were related to death at 3 months.
Similar results have been reported in several other studies
[22-26]. However, these studies did not assess renal dys-
function as a potential factor affecting stroke outcome.
The present study is unique in that renal dysfunction was

Intravenous rt-PA for Renal Dysfunction
in Stroke Patients

included as a potential factor and was proven to be asso-
ciated with patient outcome after rt-PA.

Alteplase is metabolized by the liver, and liver func-
tion affects the half-life of alteplase [27]. In this study,
liver disease was not associated with stroke outcome. In
contrast, renal dysfunction might not prolong the half-
life of alteplase. For example, the plasma concentration-
time profile of alteplase was not altered after bilateral ne-
phrectomy in rat models [28].

Renal dysfunction is a bystander of stroke, since it is
associated with traditional vascular risk factors, includ-
ing aging, hypertension, diabetes mellitus, dyslipidemia,
and smoking [29]. In addition, renal dysfunction is now
known to be an independent predictor for stroke [1, 2, 5,
30, 31], partly via nontraditional vascular risk factors, e.g.
inflammatory factors, and homocysteinemia. However,
the effect of these nontraditional risk factors on stroke
outcome has not been clarified, in particular after rt-PA.
In patients with acute stroke not receiving IV rt-PA, al-
buminuria was independently associated with hemor-
rhagic transformation [32]. Since ICH is a major cause of
poor outcome for thrombolysed patients, renal dysfunc-
tion may affect chronic outcome after rt-PA via increas-
ing ICH risk. Moreover, renal dysfunction might impair
endothelial release of t-PA [33], and increase plasminogen
activator inhibitor-1 activity [34] and plasma levels of
lipoprotein(a) [35]; these abnormalities might obstruct
the reperfusion phenomenon and worsen stroke outcome
after IV rt-PA.

An interesting finding regarding the patients who
died was that indirect death other than stroke was com-
mon as the cause of death for patients with renal dysfunc-
tion, though direct stroke death accounted for most of the
causes of death for patients without renal dysfunction.
This finding suggests that patients with renal dysfunc-
tion often had heart problems and susceptibility to infec-
tion, developed dependency and died due to non-stroke
complications.

Certain limitations need to be considered prior to in-
terpretation of the present results. First, patients who did
not receive IV rt-PA were not included in this study. Thus,
the influence of renal dysfunction on stroke outcome
could not be compared between patients who were treat-
ed with rt-PA and those who were not. Second, renal dys-
function was correlated with older age, hypertension,
atrial fibrillation, prior ischemic heart disease, and prior
use of antithrombotic agents, and this multicolineality
may inflate the variances of the parameter estimates.
Thus, the present association of renal dysfunction with
outcome measures after multivariate analyses may be
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overestimated to some extent. Third, eGFR was not mea-
sured prior to stroke onset, and therefore eGFR may have
been affected by stroke. Fourth, eGFR was calculated us-
ing admission creatinine levels, which may have been im-
paired by acute stroke effects. Repeated assessment in the
chronic stroke stage is needed to ascertain that the pres-
ent patients with reduced eGFR have chronic kidney dis-
ease. Fifth, urinary albumin was not measured. Gener-
ally, urinary albumin increases during acute ischemic
stroke [36]. Finally, the present results based on low-dose
rt-PA therapy (0.6 mg/kg) may not be applicable to the
regular dose therapy (0.9 mg/kg).

In conclusion, reduced eGFR based on the admission
creatinine level was predictive of an unfavorable outcome
after [V rt-PA in acute stroke patients. In patients with
renal dysfunction, additional therapeutic strategies to
improve the efficacy of rt-PA are needed.
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Intravenous recombinant tissue plasminogen activator therapy for stroke patients
receiving maintenance hemodialysis: the Stroke Acute Management with Urgent
Risk-factor Assessment and Improvement (SAMURAI) rt-PA Registry
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Abstract
Background: To examine the therapeutic effect of intravenous recombinant tissue
plasminogen activator (rt-PA) therapy for stroke patients receiving maintenance
hemodialysis.
Methods: Of 600 stroke patients receiving intravenous rt-PA using 0.6 mg/kg alteplase
who were enrolled in a multicenter observational study in Japan, four patients (3 men, 64
to 77 years) on maintenance hemodialysis were studied.
Results: The primary kidney disease requiring hemodialysis was glomerulonephritis in
two patients, diabetic nephropathy in one, and undetermined in one. The duration of
hemodialysis ranged between 1.2 and 28 years. Three patients developed stroke on the day
of hemodialysis, including one during hemodialysis and another just after hemodialysis.
All patients had stroke in the carotid arterial territory. Pretreatment NIH Stroke Scale
scores ranged between 4 and 20, and decreased by 2 to 5 points at 7 days. One patient
needed intravenous antihypertensive therapy before rt-PA; he developed an ectopic
cortical hematoma and intraventricular hemorrhage after rt-PA. The other three did not
develop hemorrhagic complications. The modified Rankin Scale score at 3 months was 0
in one patient, 2 in two, and 4 in one.
Conclusion: Rt-PA therapy for stroke patients receiving maintenance hemodialysis might
improve the stroke outcome. Ectopic hematoma was a unique complication in our case
series.

(Eur Neurol 2011, in press)
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ARTICLE INFO ABSTRACT

Purpose: The aim of this study was to examine whether CHADS; score is associated with clinical outcomes
following recombinant tissue type plasminogen activator (rt-PA) therapy in stroke patients with atrial
fibrillation (AF).

Methods: We studied 218 consecutive stroke patients with AF [126 men, mean age 74.2 (SD 9.6) years] who
received intravenous rt-PA therapy. CHADS, score was calculated as follows: 2 points for prior ischemic stroke
and 1 point for each of the following: age >75 years, hypertension, diabetes, and congestive heart failure.
Results: Congestive heart failure was documented in 23 patients, hypertension in 138, age >75 years in 116,
CHADS, score diabetes in 35, and prior stroke in 35. The distribution of each CHADS; score was: score of 0, 16.1% of patients; 1,
Atrial fibrillation 30.3%; 2,29.4%; and 3 to 5, 24.3%. The median initial NIHSS score for each CHADS, category was 12 (IQR 8-17),
rt-PA 16 (10-20), 14.5(10-20.75),and 16 (11-21), respectively (p = 0.168). Symptomatic ICH within the initial 36 h
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Thrombolysis was found in 2.9%, 4.6%, 6.3%, and 0% of patients with each CHADS, category, respectively. Cardiovascular
Cardiovascular events events within 3 months occurred in 0%, 0%, 7.8% and 5.7%, respectively. Percentage of patients with chronic
Outcomes

independence at 3 months corresponding to modified Rankin Scale <2 was 57.1%, 45.5%, 31.3%, and 28.3%,
respectively. Adjusted CHADS, score was inversely associated with chronic independence (OR 0.72, 95%
€l 0.55-0.93).
Conclusion: Lower CHADS; score was associated with chronic independence at 3 months after intravenous rt-
PA therapy in stroke patients with AF.

© 2011 Elsevier B.V. All rights reserved.

1. Introduction

Atrial fibrillation (AF) is a major cause of ischemic stroke and
systemic thromboembolism. Several risk stratification schemes have
been developed to quantify the risk of stroke in patients with AF. The
CHADS, score is an easy-to-use classification scheme that estimates
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the risk of ischemic stroke in patients with AF. It is well-validated and
derived from pooled individual data from a large number of multi-
center trial participants who had nonvalvular AF and were prescribed
aspirin. [1,2] High-risk patients with CHADS, scores> 3 are reported
to benefit from warfarin therapy. [2] Physicians can use the CHADS,
score to make decisions about antithrombotic therapy based on
patient-specific risk of stroke, and the score is also applied to predict
hemorrhagic events in high-risk patients for stroke treated with
anticoagulation. [3-5] Regarding stroke outcomes, one study reported
a positive association between CHADS; score and all-cause mortality
after stroke. [6] However, the association between the score and
functional outcomes after stroke has not yet been elucidated.
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Table 1
Baseline characteristics of patients according to CHADS, score.

Total CHADS, 0 CHADS; 1 CHADS, 2 CHADS, 3-5 p

Patients, nn (%) 218 35(16.1) 66 (30.3) 64 (294) 53 (24.3) NA

Men, n (%) 126 (57.8) 22 (62.9) 43 (65.2) 36 (56.3) 25 (47.2) 0.226
Age, mean £+ SD 742+96 67.2+5.1 71.0+85 769+11.1 793+6.9 <0.001
Congestive heart failure, n (%) 23 (10.6) 0(0) 2(3.0) 3(4.7) 18 (34.0) <0.001
Hypertension, n (%) 138 (63.3) 0(0) 39 (59.1) 53 (82.8) 46 (86.8) <0.001
Age>75 years, n (%) 116 (53.2) 0(0) 22 (33.3) 50 (78.1) 44 (83.0) <0.001
Diabetes, n (%) 35 (16.1) 0(0) 3(4.6) 14(21.9) 18 (34.0) <0.001
Prior stroke, n (%) 35 (16.1) 0(0) 0(0) 4(6.3) 31 (58.5) <0.001
ASPECTS on initial CT (n=215), median (IQR) 9 (7-10) 9(8-10) 8(7-10) 9 (8-10) 9 (8-10) 0.319
Internal carotid artery occlusion (n=217), n (%) 41 (18.9) 7 (20.0) 9(13.9) 14 (21.9) 11 (20.8) 0.660
Initial NIHSS, median (IQR) 15 (9.75-20) 12 (8-17) 16 (10-20) 14.5 (10-20.75) 16 (11-21) 0.168

NA: not applicable.

Intravenous (IV) recombinant tissue plasminogen activator (rt-PA)
therapy is a standard treatment for acute stroke. Several clinical
characteristics including higher National Institutes of Health Stroke
Scale (NIHSS) score, advanced age, large infarct volume, high blood
pressure, and internal carotid artery occlusion were reported to be
associated with poor clinical outcome following IV rt-PA therapy for
acute stroke. [7-10] However, there is no risk stratification scheme to
detect early cardiovascular events and clinical outcomes after IV rt-PA
therapy. This study aimed to investigate the ability of CHADS, score to
predict clinical outcomes at 3 months after IV rt-PA therapy using our
multicenter registry. [10,11]

2. Subjects and methods

Patients were derived from the Stroke Acute Management with
Urgent Risk-factor Assessment and Improvement (SAMURAI) rt-PA
Registry. [ 10] The details of this study have been described previously.
[10] In brief, this study involved 600 consecutive stroke patients
treated with IV rt-PA from October 2005 (when the therapy was
approved in Japan) through July 2008 in 10 stroke centers in Japan.
Patient eligibility for alteplase (rt-PA) therapy was determined based
on the Japanese guideline for IV rt-PA therapy, [12] which followed
the inclusion and exclusion criteria used in the National Institute of
Neurological Disorders and Stroke (NINDS) study and the Japan
Alteplase Clinical Trial (J-ACT). [13,14] Patients on warfarin therapy
were included only when the pretreatment prothrombin time
international normalized ratio (PT-INR) was <1.7. Each local Ethics
Committee approved the retrospective collection of clinical data from
the database and submission of the data to our central office. Each
patient received a single alteplase dose of 0.6 mg/kg (the recom-
mended dose in Japanese guidelines and the approved labeling)
intravenously, with 10% given as a bolus within 3 h of stroke onset,
followed by a continuous IV infusion of the remainder over 1 hour.

Safety and efficacy of 0.6 mg/kg alteplase therapy was confirmed by a
post-marketing multicenter study (the Japan Alteplase Clinical Trial 2:
J-ACT 2) [15] and a post-marketing nationwide survey (the Japan post-
Marketing Alteplase Registration Study: J-MARS). [16] We collected
baseline data including sex, age, comorbidities (clinical congestive
heart failure, hypertension, diabetes mellitus, and atrial fibrillation),
oral warfarin intake,and initial neurologic deficits using the National
Institutes of Health Stroke Scale (NIHSS), extension of early ischemic
change on pretreatment CT as assessed by the Alberta Stroke Program
Early CT Score (ASPECTS), and internal carotid artery occlusion on
MRA or carotid ultrasound.

CHADS; score was derived from the individual stroke risk factors:
congestive heart failure (C), hypertension (H), age>75 years (A),
diabetes mellitus (D), and prior stroke (S). Two points were given for
prior stroke, and 1 point was assigned for each of the other factors.
[1.2]

The clinical outcomes were as follows: any and symptomatic in-
tracerebral hemorrhage (ICH) within the initial 36 h; cardiovascular
events within 3 months; and independence and unfavorable outcome
at 3 months. ICH was defined as CT evidence of new hemorrhage, and
symptomatic ICH was defined as that associated with neurological
deterioration corresponding to an increase of >4 points from the
baseline NIHSS score. A cardiovascular event was defined as any
ischemic or hemorrhagic stroke, acute coronary syndrome, aortic dis-
section, peripheral arterial embolism, or deterioration of congestive
heart failure. Independence corresponded to a modified Rankin Scale
(mRS) score of 0-2, and unfavorable outcome to an mRS of 5 or 6.

Statistical analysis was performed using JMP 7.0 statistical software
(SAS Institute Inc., Cary, NC, USA). Results are expressed as mean -+
standard deviation other than when specified. Baseline characteristics
were compared between patients with each CHADS, score component
using y” tests, unpaired t-tests, and the Mann-Whitney U test, as ap-
propriate. The prevalence of each clinical outcome in patients with each

Table 2
Clinical outcomes of patients according to CHADS; score.
CHADS, category Model 1 Model 2
CHADS, 0 CHADS, 1  CHADS; 2 CHADS; 3-5  Odds ratio®  95% CI p 0Odds ratio®  95% CI p
Intracerebral hemorrhage (ICH), n (%) 7 (20.0) 18 (27.3) 25(39.1) 14 (26.4) 1.06 0.84-134 0617 1.07 0.84-1.35 0.601
Symptomatic ICH, n (%) 1(2.9) 3 (4.6) 4(6.3) 0(0) 0.74 037-1.34 0340 073 036-1.35 0.370
Cardiovascular event, n (%) 0(0) 0(0) 5(7.8) 3(5.7) 159 0.92-2.75 0.092 1.60 091-2.86 0.101
Recurrent ischemic stroke, n (%) 0(0) 0(0) 3(4.7) 1(1.9) 1.40 0.65-2.89 0358 161 0.63-4.06  0.290
mRS<2 at 3 months, n (%) 20 (57.1) 30 (45.5) 20(31.3) 15 (28.3) 0.74 0.57-094 0015 072 0.55-0.93  0.015
mRS>5 at 3 months, n (%) 3(8.6) 17 (25.8) 21(3238) 25 (47.2) 153 1.19-1.99  0.001 1.58 1.21-2.11 0.001

Model 1: adjusted by sex and initial NIHSS score.
Model 2: adjusted by sex, initial NIHSS score, ASPECTS, and presence of internal carotid artery occlusion.
# Per 1 point increase of CHADS, score.
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Fig. 1. CHADS; score and modified Rankin Scale at 3 months after stroke onset. The
percentage of patients with mRS <2 gradually decreased as CHADS, score increased. In
contrast, that of patients with mRS>5 gradually increased as CHADS, score increased.

CHADS, score group was calculated. Multivariate adjustment with sex
and initial NIHSS (model 1) and that with sex, initial NIHSS, ASPECTS,
and presence of internal carotid occlusion (model 2) were performed
for clinical outcomes. All statistical tests were 2 sided, and probability
values <0.05 were considered significant.

3. Results

Of a total 600 consecutive patients in the SAMURAI rt-PA Registry,
258 [146 men, mean age 75.1 (SD 10.0) years] had atrial fibrillation.
Of these, 14 patients for whom no information on congestive heart
failure, hypertension, diabetes, or prior stroke was available and 26
patients with prior disability corresponding to an mRS > 3 were ineligi-
ble for the study. Thus, 218 patients [ 126 men, mean age 74.2 (SD 9.6)
years] were studied.

Of these 218 patients, 29 (13.3%) took warfarin orally and PT-INR
was less than 1.7 in all these patients on admission. Congestive heart
failure was documented in 23 patients (10.6%), hypertension in 138
(63.3%), age>75 years in 116 (53.2%), diabetes in 35 (16.1%), and
prior stroke in 35 (16.1%). The median CHADS, score was 2, the lower
quartile was 1, and the higher quartile was 2. The distributions of each
CHADS, score were: 35 patients with a CHADS; score of 0, 66 with 1,
64 with 2, 29 with 3, 19 with 4, 5 with 5, and none with 6. Because of
the small number of patients with CHADS, score> 3, patients were
categorized into 4 groups as follows: CHADS, 0, CHADS, 1, CHADS, 2
and CHADS, 3 to 5. Patients with CHADS, score >3 are regarded as
having high risk for stroke in the original study. [2]

Table 1 shows baseline characteristics in the 4 groups. ASPECTS,
initial NIHSS score, and frequency of internal carotid artery occlusion
did not differ among the 4 groups. Clinical outcomes in each group are
shown in Table 2. There were no significant associations between any
or symptomatic ICH and CHADS, groups. More than 5% of patients

Table 3
Baseline characteristics of patients with and without each component of CHADS; score.

with CHADS; scores of 2 to 5, but none of those with CHADS, scores
of 0 and 1, had cardiovascular events within 3 months after stroke
onset. After adjustment for sex and initial NIHSS score, CHADS,
score tended to be positively related to cardiovascular events within
3 months (p=0.092). Of a total 8 patients with cardiovascular events,
4 had recurrent ischemic stroke. Three of them had a CHADS, score
of 2 and one had a score of 3. Two of them developed stroke before
recommencing anticoagulation (2.8% of 71 patients without recom-
mencement), and two developed stroke after recommencing antic-
oagulation (1.4% of 147 patients with recommencement).

Fig. 1 shows the association between CHADS, score and mRS at
3 months. CHADS, score was negatively related to chronic independence
(mRS<2) and positively related to unfavorable outcome (mRS=>5).
Frequency of chronic independence decreased by 26% (95% Cl 6-43%,
p=0.015) and that of unfavorable outcome increased by 53% (95% CI
19-99%, p=0.001) for each 1-point increase in the CHADS, score after
adjustment for sex and initial NIHSS score (model 1). Those associa-
tions were still significant after adding radiological profiles (ASPECTS
and internal carotid artery occlusion) to the multivariate adjustment
(model 2). After adjustment for sex and CHADS, score, initial NIHSS
score was negatively associated with chronic independence (per 1 point
increase, OR 0.86, 95% C10.81-0.90, p<0.0001) and positively associated
with unfavorable outcome (per 1 point increase, OR 1.16, 95% CI 1.07-
1.19, p<0.0001). After adjustment for CHADS; score and initial NIHSS
score, female sex tended to be negatively related to chronic indepen-
dence (OR 0.56, 95% CI 0.30-1.06, p=0.077) and were not associated
with unfavorable outcome (OR 1.28, 95% Cl 0.67-2.44, p=0.456).

Associations among each component of the CHADS, score are
shown in Table 3. Advanced age was related to other CHADS, com-
ponents apart from diabetes. Clinical outcomes of patients with and
without each CHADS, component are shown in Table 4. Congestive
heart failure, hypertension, and prior stroke were not related to any
clinical outcomes. Advanced age was related to unfavorable outcome
(mRS>5) at 3 months (p =0.002), and diabetes was inversely related
to chronic independence (mRS<2) at 3 months (p=0.029).

4. Discussion

This study showed significant associations between CHADS, score
and clinical outcomes following [V rt-PA therapy in acute stroke patients
with AF. The major findings of this study were as follows. First, CHADS,
score tended to be positively related to cardiovascular events within
3 months. The rate of cardiovascular events at 3 months after onset was
more than 5% in patients with a CHADS; score of 2 or more. Second, the
proportion of independent patients at 3 months decreased significantly
as CHADS, score increased. CHADS, score was inversely related to
independence (mRS < 2) and positively related to unfavorable outcome
(mRS>5) at 3 months.

Several established risk factors for stroke, including advanced age,
high systolic blood pressure, hyperglycemia on admission, and diabetes

Congestive heart failure Hypertension Age>75 years Diabetes Prior stroke

Y (n=23) N (n=195) Y (n=138) N (n=80) Y(n=116) N (n=102) Y (n=35) N(n=183) Y(n=35) N (n=183)
Age 796+9.7* 744+100 7474103 732483 81.1+47§ 663+75 7214131 746488 776+78% 735+98
Male 12 (47.8) 114 (58.5) 80 (58.0) 46 (57.5) 52 (448) § 74 (72.6) 22 (62.9) 104 (56.8) 20 (57.1) 106 (57.9)
Congestive heart failure 16 (11.6) 7(8.8) 19 (16.4) 4(3.9) 4(114) 19 (10.4) 3(8.6) 20 (10.9)
Hypertension 16 (69.6) 122 (62.6) 81(69.8) * 57 (55.9) 26 (74.3) 112 (61.2)  25(71.4) 113 (61.8)
Age>75 years 19(826) 1 97 (49.7) 81(58.7)* 35(43.8) 16 (45.7) 100 (54.6) 24 (68.6) * 92 (50.3)
Diabetes 4(174) 31 (15.9) 26 (18.8) 9(11.3) 16 (13.8) 19 (18.6) 7 (20.0) 28 (15.3)
Prior stroke 3(13.0) 32 (164) 25 (18.1) 10 (125) 24(207)* 11 (10.8) 7 (20.0) 28 (15.3)
Initial NIHSS 20 (14-25)F 14 (9-19) 15(10-20) 15(9-20) 16 (11-21)* 14(8-1825) 10(7-16)f 16(11-20) 15(11-21) 15(9-20)

NIHSS: National Institutes of Health Stroke Scale.
* p<0.05, T p<0.01, } p<0.005, § p<0.001.




Table 4

Clinical outcomes of patients with and without each component of CHADS; score.

Prior stroke
Y/N (n=35/183)

Diabetes

Age>75 years

Hypertension

Congestive heart failure

OR* (95% CI)

OR* (95% CI)

Y/N (n=135/183)
12/52
2/6

OR* (95% CI)

Y/N (n=116/102)

36/28

6/2

Y/N (n=138/80) OR* (95% CI)

OR* (95% CI)

Y/N (n=23/195)

6/58
3/5

0.59 (0.23-1.35)
0.65 (0.03-4.15)

8/56

1/7

1.30 (0.68-2.50) 1.35 (0.59-2.96)

1.70 (0.90-3.30)

46/18
mn

0.69 (0.23-1.85)

Intracerebral hemorrhage (ICH)

Cardiovascular events

3.59 (0.60-68.68) 2.28 (0.40-18.19) 1.98 (0.26-10.83)

4.18 (0.72-21.25)

within 3 months

1.24 (0.52-2.30)
1.02 (0.43-2.34)

13/72
12/54

0.37 (0.14-0.88)F
1.84 (0.74-4.48)

11/74
11/55

0.75 (0.38-1.49)

36/49
50/16

0.58 (0.29-1.13)

47/38
4719

0.30 (0.06-1.10)

3/82

mRS<2 at 3 months

1.49 (0.74-3.09) 3.13 (1.53-6.65)t

14/52 2.37 (0.86-6.67)

mRS=>5 at 3 months
mRS: modified Rankin Scale.
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*Adjusted by sex, initial National Institutes of Health Stroke Scale (NIHSS) and other CHADS, components.

T p<0.05.

Symptomatic ICH was omitted from the analysis because of the small number of patients.

are also known to be predictive of neurological deterioration and poor
vital and functional outcome in acute stroke. [17,18] Thus, a cumulative
assessment of the risk factors could be a better predictor for stroke
outcome than individual factors. Some components of the CHADS, score
that were reported to be definite or potential outcome predictors
following acute ischemic stroke [13,19-28] were not related to any
outcomes after IV rt-PA therapy in the present patients, probably due to
the small sample size. However, CHADS, score itself had a strong
association with both favorable and unfavorable outcomes.

CHADS, score was originally associated with risk for embolic
events, and tended to be related to cardiovascular events involving
stroke recurrence within 3 months in the present patients. Thus, these
cardiovascular complications appeared to have some effect on mRS at
3 months. The initial neurological severity was similar among patients
with different CHADS, scores, and therefore does not seem to explain
the poor outcome in patients with high CHADS; score. Since advanced
age and diabetes are associated with pneumonia and other febrile
diseases during acute stroke, [29,30] such complications in patients
with high CHADS, score may affect outcomes at 3 months.

Frequency of major hemorrhage is high in AF patients on anti-
coagulation with CHADS, score of >1 or >2. [3,5] However, this study
did not show significant increases in ICH associated with higher
CHADS, scores after rt-PA therapy. Thus, early ICH after rt-PA also
does not explain the poor outcome in patients with high CHADS,
scores. Patients with PT-INR > 1.7 were not included according to the
guideline, [12] and this might explain the present lack of associa-
tion between CHADS, score and ICH, which contrasts with findings
from previous reports. In addition, exclusion of patients with an ini-
tial blood pressure of >185/110 mmHg and strict blood pressure
management during the initial days according to the guidelines might
also decrease ICH risk and mask the contribution of CHADS, score to
ICH.

The present study has some limitations which need to be dis-
cussed. First, this was a retrospective observational study with a
relatively small population, which might affect the statistical findings.
Second, the last component of CHADS, score was originally “prior
stroke and transient ischemic attack”; however, our data on prior
transient ischemic attack were incomplete, and accordingly CHADS,
score in some patients might have been underestimated. Third, each
component of CHADS; influenced the selection of eligible patients
for rt-PA therapy; e.g., patients with advanced age and those with
severe hypertension were not recognized as appropriate candidates
for treatment. Thus, there were fewer patients with high CHADS,
score than low CHADS, score. Although patients >80 years old and
those with diabetes concomitant with prior stroke are not recom-
mended to receive rt-PA in European countries, [31] they are eligible
in the Japanese guideline. [12]

The present study indicates that risk stratification for AF patients
using the CHADS; scheme is a useful predictor not only for risk of
ischemic stroke but also for chronic independence following IV rt-PA
therapy, regardless of anticoagulation status. Careful observation and
preventive therapy for early clinical deterioration and complications
may be required in such patients during the acute to subacute stage
of stroke. However, the efficacy of acute intensive management of
treatable CHADS, components, including acute blood pressure low-
ering and blood glucose normalization, for improvement of stroke
outcome remains to be determined.
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Bog gt RIHO 0 WE O BAP O SRID JFHRY dIEGREY
wHE o EA KRR MY bk B REWINELY R R
BE OBRY ki KR &H AP

EER: BN 2FFCOREANLVUIAMBIRA D,

BEEBEICH T S rt-PA BEEARROREA LM P

25 Z AEEICDOWTHETL =, & : SAMURAI rt-PA Registry 2151 10 5% T, rt-PA 8835 % 2 - REER
EEFH 600 FIEHRICEAIMEICHE LA, R BEMC67H (11.2%) », SMHIC60%] (10.0%) #AH
FoERALA. BEEALmE 1196 (19.8%) IC&HL, X2F > OREFMBAEDEEI&Shih -7 (OR

1.46 ; 95%CI0.76~2.81).

3HB#OELEIEHE (MRS=1)(Z 199 B (REEAT mRS=1 ? 535 #t 37.2%) T,

A28 F L OREH - AMBRABEOBERIAShEH» >/ (OR1.05; 95%Cl0.55~2.01), (OR 1.31 ; 95%Cl

0.66~2.59).
(BEBR#4% 2010;50:225-231)
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Sk A 22120 LT 2005 4 IS E (m LR 2 ML
FAI/)HF Y« T T 4X—% (recombinant tissue plasmi-
nogen activator : rt-PA) FHEBEASEIL AT S, AEER
DRINREEE D726 L) 2H#EE LT B £ ORI
i ST 5. MERHUIAREDOIZ O WTI, BIEH
S TR 2 REAURE N TV A, INREER R Y F U 1
EZ MO HEOHHIRERL TN O35 2 IO T
EH ST,

A FF 20 TUE, BRAETOFREF~OF B Lk

IRYERREY A, £ DOWMRICL - TRER, ZOZHMNE
JICIEEPET > T 5. MR ERRENOREIZOWTO
B T ERCR SN, Alvarez-Sabin 513, rt-PA I2X A1
ERBEEAAT & A7z KR EDIR SR O AR ZEIE B D T
RIERI DA F VWA 3 B N0 Bif el (S BES 5 K
FTHholz L L72Y.

LHL, £O—J)jT, A¥FRLDLILVATO—)
(LDL-C) DA HZE N INM A M S5 Z &b FashT
WA, MAREFEEICBWT, EENmI & < IR ISR
FTHLEELRAEIHETH V), AL TIL, rt-PA FREFERETTE
BIZDWT, A ¥ F v ORAPEZENIME & OfIFIC5 2
LEBIIOWTHRET L.
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[DOHEN BT 2 WAETEET O 7200 SR G
HEME OFEN ISP 2 0F%E] BE (Stroke Acute Management
with Urgent Risk-factor Assessment and Improvement
[SAMURAI] Study Investigators) (&7 5 10 fii% T,
2005 4E 10 J1 5 5 2008 4E 7 J] F TIZ rt-PA BRiEH B % fifT
SN ESER 2 W RICBRAMERAEZB I ko2,
COREOEMEERE, TTICHMTHE SR TWEY, A
FRTIE, BIFBEBOREROA Y F VIROBFAL rt-PA #
5% 2IEELUADOR Y F VY IRHOFEZ L HX, £hEFh%
SEAE I AR B/ JERR IR, 2Pk R AR /JER A BE & L, %
FERBRR M IC W THRAE L 1.

FRRIOHERE LT, P, YRR, W, AOHE(BiE, B
PRI, MEERFAE, B ORE, WEZEOREME), BAERE
I (DBt E P/ MR 20 & OPUMARSE, MT3E, RECIRR
WREE I A v A0 V), ABERFEEE (National Institutes
of Health Stroke Scale : NIHSS), #x5-#ilit, HEHR (b
ik, HbAlc, #3a L 2 51— )V [T-Choll, H¥:NENs, HDL
L A7 0 —)V[HDL-C], LDL-C), CT FfRIZ2W\THE %
BZ %o/ CTATRIZOWTIZ, ASPECTS(Alberta Stroke
Programme Early CT Score) (2 CEFli L, 7 MELF & 8 s LL
Eo 2 BT THRE L 72,

SHENINM - JEBEEZAMBMOALEIZDONT, rt-PAFK
5.1% 36 Mg LAPIIC CT F 721 MRI (Ty*) (S CEHMliL, RiE
MORAYFVRHEB L OIREME OME2Z RG] L7 2B, i
BEPEEEZE NS DWW Tid, Cochrane/NINDS #E# 23D\
T, NIHSSI ML EOMREROEAE LRI DL L
7’:7)9).

%72, 3 4 A% ® mRS (modified Rankin Scale) 751 LA F %
Hm BEARE, 2LLEARIEAREE L L, BIER DB L U rt-PA
E5HT2EHUNOA Y F VIR E OME2 G L, T 720E
B OBEICOWTH L 572 2B, BROMIHIIBWT
&, FIERT mRS2 LLEORER % AL L 7.

METAT IS D W T, MEHHAT Y 7 b (SPSS Statistics
17.0) ZEH L, x2 g, t BiE B X 0° Mann-Whitney U HE
L BHWTIEE, p<005 2 FEAED Y & Lz ZERMITT
X, A7 FOE5IZonT, HENRMOAI B L3 A H
BOwR R 2 URERE LT, El - Wz % 2oftio
W2 ZRBREAE CLERMEDRT p>010 & 25 E %R
W) X u Y RT 4y 2RSS TREEX B 2otz

B/ R

HFBAE B 600 BT, G 72+ 12 7%, Kk 223 B1(37.2%),
RIER O R ¥ F AR 67 B (11.2%) Td -7z (Table
D). FIERTIRARE/JEMRARER T, Fi, YR, #iB5A (Fig.
1-a), ABglE NIHSS (2213 S iho 7. RIERIRAR T
13, JERRARE & LB LT, ®lE (79.1%vs. 58.7%, p=0001),

EREE#HER 50% 45 (2010 4)

PERIE (328%vs.165%, p=0001), NEEEERE (70.1%vs.
146%, p<0.001), MEmPECERE (35.8%vs.9.9%, p<0.001)
EEFLTWDE I DS, BEMICHIMAETE (642%vs.
34.1%, p<0001), BEHEZE (746%vs.403%, p<0.001) %k
AL TWaHR, FOMFREED L WIEA R 2 TORER
TG (209%vs. 7.1%, p<0001) ZZTTWBHLE
B H o 7298, BB ZEORAEIC DWW T, MEEEICEEA L
Dlaholz (224%vs. 176%, p=0342). WMAEFRTIE, Rk
JHBET HbAle 258 < (M ULfi © 5.7%vs. 54%, p=0.005),
LDL-C (106 = 31mg/dI vs. 115+ 34mg/dl, p=0.050) 23X~
724%, T-Chol (183 +33mg/d! vs. 190 + 41mg/dl. p=0.238) %
AR (129 £ 99mg/dl vs. 114 = 74mg/dl, p=0.137), HDL-
C (50 + 14mg/d! vs.52+ 15mg/dl, p=0284) IZIZZETA LD
otz

SO 5 F CIRBEIZ 60 B (100%) T, BIERI»S
DREBERER 1E 21 BT - 7z (Table 1). SVEIARAEE/IERRA
REMH U, FEERRA &L R U <, Bl BN ZE X o 7225,
MBI (Fig 1-b) T, FEIRMAEEE { 6T, RAEHETL
JEVERERIEA D 72 (433%vs. 65.6%, p=0001), AREHE

p=0003). APHETI, FERRM & RS, B (73.3%
vs.596%, p=0039), HERHE (36.7%vs. 16.3%, p<0.001),
NEE B HHE (46.7%vs. 18.0%, p<0.001), Mtk Lo 5 (21.7%
vs. 119%, p=0031) OAMEFEEMRA#ECERIZZ L,
Mz THHEZEDOMEEDH 2 ER (30.0%vs. 169%, p=0012)
%otz RAEFTR T, HbAlce(rhyefl : 58%vs. 54%,
p<0001), T-Chol (204 +40mg/dl vs. 187 +40mg/dl, p=
0.003), v ¥ Mg M5 (150 +87mg/dl vs. 112+ 75mg/dl, p<
0.001), LDL-C (128+35mg/d! vs. 112+ 33mg/dl, p=0.001)
VBEEIZEI- 7.

xHEAEF 600 I, 119 B (19.8%) I[CHHEMNINIMATA & &
Hh, 2361 (38%) AMEMIETH -7 (Table 2). FEZHMH
MABFIT, FIERD R 7 F Y ARABIHD L I D - 7258
(16.0%vs.100%, p=0063), IEEME & DREEIZA SR>
7 AR - L FOMOR % R LS E BT O R T
1, FIER O R F F N AL SEEE P L B 3 B Al R
x5 d o 72 (OR 146 : 95%CIL0.76~2.81, p=0.225)
(Table 3). F 7z, FEBMHEZNINMICEWTLEEIZA LN
o7z (OR 127 5 95%CI10.33~4.81, p=0.728).

3ANHOERFICE LTI, BIEMDO mRSAS1 LN TH-
2253 B OWTHE 2 BT o7z G BEFEE L 199 #
(372%) T, BIERIDAZF VIRH & ORI AL D Do
7275, BYEHo R ¥ F LR 25IE BB TE W 2%
H-72(136%vs.86%, p=0071) (Table 2). 7=, WRAR
BEL B L T, )3 BUFBEIL, Fl (6713 vs.73%10
%, p<0001), A FzlE NIHSS 3K < (T Uefli 0 9 4 vs. 15
M, p<0001), EIEDEDE (51.8%vs. 65.8%, p=0.001) 7*
Lol MAEMRTIE, AEICMEAMEC (132 +46mg/
dlvs. 141 £47mg/dl, p=0033), HDL-C 7°% < (54*15mg/
dl vs.51 + 14mg/dl, p=0.023), ASPECTS7 &iLL F DFEHIAS
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Table 1

Clinical characteristics.

Pre-stroke statin use

Post-stroke statin use

User Non-user al User Non-user Aliie
(N=67) (N=533) praEUe (N=60) (N=540) h.val
Age (years) 72+9 7212 0.730 6911 72+12 0.105
Women 23 (31.3%) 200 (37.5%) 0610 22 (36.7%) 201 (37.2%) 0933
Hypertension 53 (79.1%) 313 (58.7%) 0.001 44 (73.3%) 322 (59.6%) 0.039
Diabetes mellitus 22 (32.8%) 88 (16.5%) 0.001 22 (36.7%) 88 (16.3%) <0.001
Dyslipidemia 47 (70.1%) 78 (14.6%) <0.001 28 (16.7%) 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 15 (22.4%) 94 (17.6%) 0.342 18 (30.0%) 91 (16.9%) 0012
Pre-stroke medications
Antithrombotics 43 (64.2%) 182 (34.1%) <0.001 27 (15.0%) 198 (36.7%) 0.206
Antihypertensives 50 (74.6%) 215 (40.3%) <0.001 31 (51.7%) 234 (43.3%) 0218
Antidiabetics/insulin 14 (20.9%) 38 ( 7.1%) <0.001 9 (15.0%) 13 ( 8.0%) 0.066
Edaravone 52 (77.6%) 450 (84.1%) 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 82x15 0.455 82+16 81+15 0.879
Blood glucose (mg/dl) 135+43 137+48 0.764 14539 136+ 46 0.151
HbAlc (%) * 5.7 (5.3-6.5) 54 (5.2-56.8) 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 20440 18740 0.003
Triglyceride (mg/dl) 129+99 11471 0.137 150+ 87 112+75 <0.001
HDL-C (mg/dl) 50+ 14 52+15 0.284 50+ 14 52+15 0275
LDL-C (mg/dl) 106 +31 115+34 0.050 128 + 35 112+33 <0.001
ASPECTS < 7 ** 11(180%) 86 (195%) 0.779 6(120%  91(202%) 0.165

50 : 227

* 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, sSBP = systolic blood pressure, dBP = diastolic blood pressure, T-
Chol = total cholesterol, HDL-C = high-density lipoprotein cholesterol, LDL-C =
ASPECTS = Alberta Stroke Programme Early CT Score.

low-density lipoprotein cholesterol,

a b

Statin Statin

users 67.2% users 43.3%

(N=67) (N=60)

Statin Statin

non-users 62.9% non-users 65.6%
(N=533) (N=540)
75
B Cardioembolism {J Atherothrombotic Lacune B Unknown f3 Other r

Fig. 1
a. Pre-stroke statin use.

Ischemic stroke subtype by pre- and post-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).

Biphrotz (113%vs. 232%, p=0002). - T3, 20
D] % B L - S RMAT T, BIERT S L B0

A7 F R E B ICRIFICHE T SN L3R bkl o
72%H% (OR 1.05 : 95%C1055~2.01, p=0.879), (OR 1.31 : 95%
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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 | Presence Absence | mRS <1 mRS > 2 alue
(N=119)  (N=481) | Pvaue (N=23) (N=577) | PVaue (N=199) (N=336) PV

Age (years) 7210 7212 0579 72+12 0961 67+13 73+10 <0.001
Women 42 (35.3%) 181 (37.6%) 0637 6(26.1%) 217 (37.6%) 0.262 61 (30.7%) 125 (37.2%) 0121
Cardioembolism 88 (73.9%) 292 (60.7%) 0.007 17 (73.9%) 363 (62.9%) 0.283 115 (57.8%) 216 (64.3%) 0.135
Pre-stroke statins 19 (16.0%) 18 (10.0%) 0.063 5 (21.7%) 62 (10.7%) 0.164 23 (11.6%) 40 (11.9%) 0.901
Post-stroke statins 27 (136%) 29( 86%) 0.071
Baseline NITHSS * 16 (9-20) 12 (7-18) 0.005 15 (7-20) 13 (75-19 0165 9({6-14) 15 (9-20) <0.001
Findings on admission

Blood glucose (mg/d)) 143+48 13617 0.124 152 +58 136 £47 0134 132+46 141 £47 0.033

T-Chol (mg/d}) 187+38 189+ 40 0.683 188 +44 189+40 0923 190 +38 189+42 0821

Triglyceride (mg/df) 115+99 11671 0928 131 =164 11572 0.615 12486 113x73 0128

HDL-C (mg/dl) 5113 52x15 0807 52+ 14 52x15 0.886 54+15 51+14 0.023

LDL-C {mg/d}) 111+32 115+34 0.269 112 +42 114+ 34 0813 112+33 115+ 35 0.367

* Median {interquartile range)

ICH = intracranial hemorrhage, NIHSS = 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%CI) p value

(Unadjusted) Pre-stroke statins

1.71 (097-3.04) 0.063

(Adjusted) * Pre-stroke statins

Age (per 10 years increased)

Women
Cardioembolism

Baseline NTHSS (per 1 point increased)
Blood glucose (per 10 mg/d! increased)

1.46 (0.76-2.81) 0.225
1.00 (0.80-1.26) 0.998
0.69 (041-1.17) 0.167
2.04 (1.19-351) 0.009
1.03 (0.99-1.07) 0.078
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.

Cl1066~259, p=0440), MEEI-HE 5RO TR HDL-
CHEFERIFICHEEL 2 (OR120: 95%CI101~142, p=
0.035) (Table 4).

2 =

FFFRLE, rtPA BESER BT 3N AEREERS
EFRRIC, A ¥ F CHHBBOEBAHNILRCEFICH LI2T
BErHH L, #RAMEHENAETHL. BERRITOHK
B BIERMD A 7 F v RADHE B OFEZ MMM % 80, 2%
DA+ RAH» 3 1 HROER *UET 2HAFASH
745, SEH - B, ZOMORT 2 WE L S EERITTIEV
FThOEELRBEERA LN o 7.

AR ERBEF BT S - 2R R E I 2 BE
BORYF VIRAOEEIZS>WT L H_EEDIFFE T,
A ¥ F IRADOEEIE177~25% L WEINTVNEO K
WIFECIX 11.2% &R %, SIUIEMIET, OEYERRZE

WEOEHENZV L) RBGADENR, NEOEWE E
PEREEZZON. ST TOMEE RIS, KIFFETLR
FERTICA ¥ F 2 RA LT BRI, IEREFE, Bt
BREOIIPIBILE PR & v o - EROBIRECRT &
EHLTBY, "M UAZEFASPENZ Edbhrol Ei2,
SYHENCR 5 F » ORE5 % 2T HERTIE, SRHICMAT,
WEEFERANE L, 7 Fu—smeRHEERS ~
FHEET, PUREINOHREE L UTR & F 7 23008, EIR
ERTWEI LRI h.

MR (R ERYE 2 5 < &) L TESENIN O BEIZ D
WCOMEN T, K LDL-CYAME R PETE 3 P B i @ fis B IR+
(OR 0.968 ; 95%CI10.941~0955), BIERI O A & F IR A
HEENINmOfERERT (OR 3.1 ; 95%CI 1.53~6.39) & O#tE
HdHhH. L L, rt-PA BHERERES © 6t R & LS T3,
AFFrRBEBEEEEANME NDEELBEIIASORE
Motz 7272 L LDL-C8mg/dl #ili D4 (Bang 5%33%,
A 18%) R, A7 FYRABROSME GHF (Meier
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Table 4 Effects of pre- and post-stroke statin use on clinical outcome at 3

months {multivariate analysis}.

OR (95%CT) p value

{Unadjusted) Pre-stroke statins

Post-stroke statins

0.97 (0.56-1.67) 0.904
1.66 (0.95-2.90) 0071

{Adjusted) *

Model 1 Pre-stroke statins

Age (per 10 years increased)

Women
Cardioembolism

Baseline NTHSS (per 1 point increased)
Blood glucose (per 10 mg/d! increased)
HDL-C (per 10 mg/d! increased)

ASPECTS <7

Model 2 Post-stroke statins

1.05 (0.55-2.01) 0.879
0.74 (0.60-091) 0.005
0.77 (047-1.27) 0.308
1.53 (0.95-2.46) 0.078
091 (0.87-094) <0.001
0.95 (0.91-1.00) 0.070
1.20 (1.01-1.42) 0.035
0.59 (0.31-1.10) 0.096
1.31 (066-2.59) 0440

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.

59926%, Alvarez-Sabin 5969.2%, ARHF7E79.1%) % &D
HRALRPHBEN TN ZROWETCI EL->TBI L
HEMAILBIITE v,

AyFoaditmEEE S HEE T 5 MMPI (matrix
metalloproteinase-9) DIGYEILZ#PHI$ 5 2 L P EPEBRT
HEINRTWAEYY, MMP9 i3, gL > TiGtEd LR
L., MENEABRZHEL CIEREM oM 0&EB2 T
LEZONS. rtPA OEEIZ L - TE 52 MMPO iGN
mah, MmEEEFBEEN S, R F iz e il
52 EC, INmPE R ICRENIEM T A e H 5. — )
T, A% F 2NN -PA % A 3¢, PALl(plasminogen
activator inhibitor-1) % ¥Mfl U CHIBEBE M 2R3 2 & A3
HENTWE?, BRI T, X7 F MR BHEERD
FHERY FRASL2L0o®EFH DY, HELEOHRE
1, B X - CIREEZENINMOGRRS & 259 X552
FIEERNMIC N L CRET LM, BETAENOME %
LOWTENA DY, BREOFLERRALELEOMED 5]
DI-WMENEENS.

T A F /HREROERAUETLI LI, SO
RIFFETREN TV A EERWIZIE, X7 F D3R5I
Lo T, EEEDHE/, RSN L, AREREILET
LI ENBEESNTEY, eNOS(endothelial nitric oxide syn-
thase) ORI M A A L 72 M8 Fr 4 R AR R O EER I
Y250 EEZLNTWAYY rtPA FHERKERIZBWT
b, A F 3N HOBRETYUET L LFHRESINY,
SHEMEH ORI EIHIFE NS BT TIE, BRIERMOA S
FUMBEIHNHEOERICHL I LEEIA LD LNE
ol BUHOR 7 5 VIRAICE W T, BEERNT TR

REVR & BET B MDA S RS, SEERITORR,
WEEix% o3, BHMOR 5 F IR0 ENIREER LY
BIEBICZ L BVERTVA I EDVLHMALTHo12E
2ohi F BERNISORTF #REH (31%) 0%
WL, BIF L OMEICEEY S R TSNS 5. RIFET
RV F U BEOEFIEICOWTIE, DRV RE
EFBIRoTeRWA, REEREULUILDARA S F K
L BER~OHEELRESR TSP,

FMAEDHRRE LT, A¥FVIRBEEFEREBMATER
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Abstract

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

"Department of Cerebrovascular Disease, Cerebrovascular Center and Clinical Research Center,
National Hospital Organization Kyushu Medical Center
“Cerebrovascular Division, Department of Medicine, National Cardiovascular Center
*Department of Neurosurgery and Stroke Center, Kyorin University School of Medicine
YDepartment of Neurosurgery and Stroke Center, Nakamura Memorial Hospital
“Department of Stroke Neurology, Kohnan Hospital
“Department of Stroke Medicine, Kawasaki Medical School
"Department of Neurology, Stroke Center, Kobe City General Hospital
*Department of Neurology, St. Marianna University School of Medicine
*Division of Cardiovascular Medicine, Department of Medicine, Jichi Medical University School of Medicine

0

Department of Neurology, National Hospital Organization Nagoya Medical Center

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=10.879), 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)

Key words: brain infarction, thrombolysis, statin, dyslipidemia, intracranial hemorrhage
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