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Objective
To determine whether thrombolytic
therapy is safe and effective for acute
ischemic stroke.

Data sources
MEDLINE and EMBASE were
searched using the Cochrane Stroke
Review Group search strategy. Bibli-
ographies were scanned and investi-
gators were contacted.

Study selection
Randomized controlled trials that
compared thrombolytic therapy with
control medication that was started
within 14 days of definite or probable
acute ischemic stroke were included.
Studies were excluded if the groups

Commentary
Thrombolysis is a promising therapy for
acute ischemic stroke, but more evidence is
needed about the benefits, risks, and costs
of this potentially lethal treatment.

Wardlaw and colleagues found that for
every 100 patients treated with throrn-
bolysis, 9 additional deaths occurred within
the first 2 weeks. However, by 3 to 6 months,
7 fewer patients had died or become depen-
dent (16 if patients were treated within 3 h
of onset).

Alteplase, a tissue plasminogen activator
(t-PA), has been recently approved in the
United States for treating stroke, provided
that it is given within 3 hours of onset of
symptoms and IH has been ruled out (1).
However, this recommendation is based on
only 1 of the 12 trials in this overview (2).

Many questions need to be answered
before these recommendations are imple-

received another form of active
therapy or if computed tomography
was not done before randomization.

Data extraction
Data were extracted on patient num-
bers and characteristics, early death
during the first 2 weeks after stroke,
intracranial hemorrhage (IH), fatal
IH, and death or dependency at the
end of follow-up.

Main results
12 trials involving 3 2 86 patients met the
selection criteria. Data pooled from 4
trials showed that early mortality was
increased in patients who received
thrombolytic therapy compared with
patients who received control medica-
tion {P=0,036}*. (The absolute riskin-
crease of 9% means that 1 additional
death occurred for every 12 patients
who received thrombolytic therapy
rather than control medication, 95% CI
6 to 166; the relative risk (RR) increase
was 74%, CI 26% to 140%.}* By the
end of follow-up (3 or 6 mo), however,
differences in mortality between the
groups had narrowed. More patients
who received thrombolytic therapy
compared with patients who received
control medication had a symptomatic
IH {absolute risk increase 2%, P <
0.001}* or fatal IH {absolute risk in-

mented outside research settings. Are the
results of these carefully done trials robust
and generallzable? If so, which patients with
stroke who present within a few hours of
onset will benefit from thrombolysis in the
long term? Which patients will have a symp-
tomatic IH if given thrombolysis (3)? Is
t-PA safer and more effective than strep-
tokinase or urokinase? This overview found
no differences in mortality among the
thrombolytic agents; randomized trials are
required to determine which drug has the
least toxicity and the most benefit. What is
the optimum dose? How long after the
onset of stroke is the administration of
thrombolysis still beneficial? The overview
suggests that the time window may extend
beyond 3 to 6 hours. What is the optimum
administration route: intravenous or intra-
arterial? Is concurrent early use of aspirin

crease 3%, P < 0.001}*. Pooled data
from 7 trials showed that, at the end of
follow-up, fewer patients who received
thromboiytic therapy had died or had
become dependent than patients in the
control group {absolute risk reduction
(ARR) 7%, P = 0.016}*. {This ARR of
7% means that 16 patients would need
to receive thrombolytic therapy (rather
than control medication) to prevent 1
additional death or dependency at the
end of follow-up, CI 9 to 82; the RR
reduction was 10%, CI 2% to 17%.}*
Heterogeneity was seen in all trials ex-
cept those that assessed IH.

Conclusion
Thrombolytic therapy after acute
ischemic stroke increases the risk for
early death and intracranial hemor-
rhage but decreases a combined end
point of death or dependency at the
end of follow-up.
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or heparin associated with an increased rate
of IH and poor outcome? If so, when can
they be safely commenced? Also, is throrii-
bolysis safe for patients who have been tak-
ing aspirin? Results of nonrandomized
comparisons suggest that an adverse inter-
action exists between thrombolysis and
antithrombotic drugs, How should hyper-
tension be managed during thrombolytic
therapy? 7
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