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(L) BEaFaEE. 4 5.2%
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5 : severe disability 6
6 . dead 3
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Abstract

Background: Intra-arterial urokinase (IA-UK) thromboly-
sis is frequently given in Japan to selected patients with
acute cerebral artery occlusion. However, it is not clear
whether or not IA-UK thrombolysis has an efficacy for
acute stroke patients. The purpose of this study was to
assess the effects of IA-UK thrombolysis in acute cardio-
embolic stroke patients, by performing a case-control
analysis using data from Japan’s Multicenter Stroke In-
vestigator's Collaboration (J-MUSIC). Methods: 16,922
acute ischemic stroke patients were enrolled into J-MU-
SIC. From these patients, we selected 91 patients (UK
group) who met the following criteria: treatment with 1A~
UK; 20-75 years of age; cardioembolic stroke; presenting
with a carotid stroke; admission within 4.5 h of symptom
onset, and a National Institutes of Health Stroke Scale
(NIHSS) score of 5-22 points on admission. A control
group of 182 patients without 1A-UK treatment and
matched to the NIHSS score, gender, and age was cho-
sen. We compared the modified Rankin scale (mRS)
score at discharge and the mortality between the 2

groups. Results: In both groups, the mean age was 65 +
8 years, and the median NIHSS score was 14. The mean
interval between symptom onset and UK administration
was 3.4 + 1.3 h, and the IA-UK dose was 392,000 *
200,000 units. The mRS score at discharge was lower in '
the UK group than in the control group {mean, SD, me-
dian; 2.8, 2.9, 2 in UK group vs. 3.3, 1.8, 4, in the control,
respectively p = 0.031). A favorable outcome (mRS of
0-2) was more frequently observed in the UK group
(50.5%) than in the control group {34.1%, p = 0.0124). No
difference in the mortality rate was seen between the UK
group {11.0%) and the control group (13.3%). As well,
there was no difference in the length of hospital stay be-
tween the UK group (46 + 41 days, mean * SD) and the
control group (42 = 42 days, mean + SD). Conclusions:
IA-UK thrombolytic therapy may improve the outcome
in hyperacute cardioembolic stroke patients.

Copyright ® 2005 S. Karger AG, Basel

Intravenous (IV) thrombolytic therapy using recombi-
nant tissue plasminogen activator (rt-PA) has been shown
to be an effective treatment for ischemic stroke if used
within 3 h of stroke onset [1, 2]. Recently, prolyse in acute
cerebral thromboembolism (PROACT) I and II reported
that local and intra-arterial (IA) thrombolytic therapy
with pro-urokinase (proUK) could improve the outcome

KARG E R © 2005 S. Karger AG, Basel
1015-9770/05/0194-0225$22.00/0
Fax +41 61 306 12 34
E-Mail karger@karger.ch

www.karger.com

Accessible online at:
www karger.com/ced

Takeshi Inoue, MD

Cerebrovascular Division, Department of Medicine, Kawasaki Medical School

577 Matsushima

Kurashiki-City, Okayama, 701-0192 (Japan)

Tel, +81 86 462 1111, Fax +81 86 464 1027, E-Mail inouet@med.kawasaki-m.ac.jp



for ischemic stroke patients if used within 6 h of symptom
onset [3, 4]. In Japan, the use of rt-PA for acute ischemic
stroke has not been approved by the government. There-
fore, 1A thrombolytic therapy with urokinase (IA-UK) is
mainly performed as a replacement of I'V-rt-PA throm-
bolysis for acute cerebral artery occlusion, and in particu-
lar, for embolic occlusion of the middle cerebral artery.
Several investigators have reported that JA-UK therapy
was safe and effective for acute ischemic stroke [5-15].
However, their sample sizes were small, and not all their
studies were randomized controlled trials.. Therefore, it
remains unclear whether IA-UX therapy is effective for
acute stroke patients. The aim of this study was to assess
the efficacy of IA-UK thrombolysis for acute stroke pa-
tients by a case-control analysis using data from J-MU-
SIC |16, 17].

Subjects and Methods

We conducted a multicenter, prospective, hospital-based regis-
tration study (J-MUSIC) from May 1999 to April 2000 in which
156 hospitals from all over Japan participated [16, 17]. A total of
16,922 consecutive patients with acute ischemic stroke and tran-
sient ischemic attack within 7 days of onset were registered in this
study.

The following data were assessed in all the patients, using com-
mon data-sheets prepared by the protocol committee: (1) age and
gender; (2) time from onset to hospital arrival; (3) a history of
stroke; (4) National Institutes of Health Stroke Scale (NIHSS) score
on admission; (5) site of acute lesions on CT or MRI; (6) stroke
subtype (clinical category); (7) thrombolytic therapy (IV and IA rt-
PA, IA UK) within 12 h of onset; and (8) outcome at discharge.

Clinical categories were defined by using clinical and radio-
graphic diagnosis rubrics according to the classification of cerebro-
vascular diseases I1I developed by National Institute of Neurologi-
cal Disorders and Stroke [18]. The main subtypes included: lacu-
nar, atherothrombotic, cardioembolic, and other stroke. The
modified Rankin Scale (mRS) [19] score and mortality were used
to assess clinical outcome at hospital discharge.

We selected patients treated with IA-UK (UK group) and pa-
tients who had been treated without thrombolytic therapy (control
group) from 16,922 patients. The UK group was identified as the
patients treated with IA-UK who met the following criteria: aged
20-75 years; presence of a cardioembolic stroke or a carotid stroke;
admission within 4.5 h of symptom onset, and an NIHSS score of
5-22 points on admission. We randomly selected control patients
who had no thrombolytic therapy, such as IA-UK, IA-rt-PA, and
[V-rt-PA and were matched to the UK group patients with respect
to age, gender, and NITHSS score. The number of control group pa-
tients was set to be twice the number of the UK group patients,

Statistical Analysis

Analyses were made with a commercially available software
package (Stat-View, version 4.5; ASA Institute, Cary, N.C.). We
compared the mRS score, mortality, and length of hospital stay
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Fig. 1. Flow chart showing process of patient selection.

between the two groups. The statistical significance for differences
between the two groups was assessed by the Wilcoxon signed-rank
test for the mRS score, the ¥ test for favorable outcome (mRS score
0-2) and mortality, and the paired t-test for length of hospital stay.
A p value <0.05 was considered statistically significant.

Results

Ninety-one patients met the criteria for inclusion into
the UK group and 182 patients were selected for the con-
trol group (fig. 1). Table 1 shows the baseline characteris-
tics of the two groups. In each group, the average age was
65 + 8 years. The median NIHSS score for the two groups
was 14. In the UK group, the mean interval between the
onset of symptoms and UK administration was 3.4 *
1.3 h, and the IA-UK dose was 392,000 = 200,000 units.
The mRS score at discharge was lower in the UK group
than in the control group (mean, SD, median; 2.8, 2.9,
2 vs. 3.3, 1.8, 4, respectively; p = 0.031). Patients with
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