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after acute ischemic stroke

The National Institute of Neurological
Disorders and Stroke it-PA Stroke Study
Group. Tissue plasminogen activator

for acute ischemic stroke. N EnglJ
Med. 1995Dec 14;133:158l-7.

Objective
To assess die effectiveness of intrave-
nous recombirant tissue plasminogen
activator (tPA) in patients with acute
ischemic stroke who participated in a
2-part study.

Design
3-month, randomized, double-blind,
placebo-controlled trial.

Setting
8 clinical centers and affiliated hos-
pitals in the United States.

Patients
624 patients (mean age 76 y, 58%
men, 65% white) who had had an
acute ischemic stroke and no evi-
dence of intracranial hemorrhage.
Exclusion criteria included recent
stroke or surgery, history of intracra-
nial hemorrhage, elevated blood
pressure, possible subarachnoid hem-
orrhage, recent gastrointestinal or
urinary tract hemorrhage, recent ar-
terial puncture at a noncompressibie
site, seizure at stroke onset, receipt of
anticoagulants or heparin in the pre-
ceding 48 hours and an elevated par-
tial thromboplastin time, prothrombin
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time > 15 seconds, platelet counts
< 100 000/mm3, or glucose concentra-
tions < 2.7 minoI/L or > 22.2 mmol/L.
Data were complete for all but 1 pa-
tient in part 1 (24~h follow-up) and
4 patients in part 2 (3~mo foliow-up).,

Intervention
Patients were stratified by clinical
center and time from onset of stroke
to start of treatment (0 to 90 or 91 to
180 min), and allocated to alteplase
(recombinant tPA), 0.9 mg/kg of
body weight (n = 144 in part l;n =
168 in part 2), or to placebo (n = 147
in part 1; n = 165 in part 2).

Main Outcome Measures
For part 1, a 4-point improvement
over baseline values of the National
Institutes of Health stroke scale
(NIHSS) within 24 hours of stroke
onset. For part 2, the 3-month clinical
outcome using a global statistic derived
from scores on the Bardie! index, the
modified Rankin scale, the Glasgow
outcome scale, and die NIHSS.

Main Results
In part 1, the groups did not differ for
improvement by > 4 points in the
NIHSS score at 24 hours (47% vs
39%, P= 0.2). In part 2, 60 minutes of
treatment with tPA led to more pa-
tients with minimal or no disability
at 3 months than did placebo (50%
vs 38%, P= 0.03). {This absolute risk

The results of these two well-designed and
-executed duals oblige us, as clinicians and
as a society, to re-examine die way in which
we care for patients with acute ischemic
stroke. For clinicians, a key question not
answered by these studies is whether these
promising new treatments are better than
those currently being used. Typically, cli-
nicians do not avoid all antithrombotic
agents as was done for the first 24 hours in
die tPA study and for the first 10 days in
the LMWH study. Were patients in the
placebo groups in these studies put at an
unfair disadvantage? Without much evi-
dence to support the practice, aspirin has
been used to treat patients with acute

ischemic stroke. Some information on its
possible efficacy conies from a recently sus-
pended clinical trial (MAST-I) in which
patients received widiin 6 hours of stroke
onset either intravenous streptoldnase, 300
rng/d of buffered aspirin, both, or neither
(1). In MAST-I, which used the same 6-
month outcome measures as the LMWH
study, 39% of the 153 patients who received
aspirin alone had a favorable outcome com-
pared with 32% of die 156 who received
neither drag. The absolute difference of 7%
was not statistically significant. If this ef-
fect of aspirin were real and if an aspirin
arm had been included in the current trials,
it would have diminished or possibly elimi-

improvement of 12 % means that 8
patients would need to be treated widi
tPA (rather than placebo) for 1 addi-
tional patient to have minimal or no
disability, 95% CI5 to 87; the relative
risk improvement was 31 %, CI 3 %
to 68%.}* Similar clinical and statistical
observations were made using the
Rankin scale, die Glasgow outcome
scale, and the NIHSS. Symptomatic
intracerebral hemorrhage occurred in
6.4% of patients who received tPA
and in 0.6% of patients who received
placebo (P< 0.001 for the combined
analysis). The global test statistic gave
an odds ratio of 1.7 for a favorable out-
come in patients who received tPA (CI
1.2 to 2.6, P= 0.008).

Conclusion
Intravenous recombinant tPA given
within 3 hours of an acute ischemic
stroke increased die proportion of pa-
tients widi minimal or no neurologic
and functional disability at 3 months.
Source of funding: National Institute of
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nated the significant benefit of the more
expensive and complex treatments.

Further information to help clinicians de-
cide which is the safest and most effective
treauneot for acute ischemic stroke should
be forthcoming, and trials are currently be-
ing done to evaluate further thromboiytics
(cPA), anticoagulants (heparinoids), and
autiplatelet agents (aspirin) (2). In the mean-
time, clinicians should not assume that die
benefits seen in the tPA and LMWH stud-
ies apply to different regimens, even of simi-
lar drugs. Other recent trials of thromboiytics
have been negative (1, 3), and the benefits
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