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Objective
To determine the effectiveness of
Iow-molecuiar-weight heparin
(LMWH) in patients with acute
ischemic stroke.

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

Setting
4 hospitals in Hong Kong.

Patients
308 patients (mean age 67 y, 58%
men) who were diagnosed with acute
stroke in the preceding 48 hours. Ex-
clusion criteria were age > 80 years,
intracranial hemorrhage, transient
neurologic deficits, sustained hyper-
tension, major neurologic or systemic
illness, recent major operation or ten-
dency toward bleeding, receipt of an-
ticoagulant therapy or necessity of
such therapy for valvular heart dis-
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achieved with LMWH were not seen in a
previous trial of unfractionated heparin (4).

Finally, neither the clinician who gives nor
the patient who receives tPA or LMWH
should expect an immediate benefit. In the
short term, patients who received tPA faced
a 10-fold increased risk for a symptomatic
intracranial hemorrhage before an im-
proved outcome was seen at 3 months. For
LMWH, the short-term risk was lacking,
but die wait was longer, with outcomes that
were significantly better at 6 months but not
at 3 months.

For society, a key question is how much
are we willing- to invest to reduce die mor-
bidity of ischemic stroke? Interestingly, the
fPA study has received more attention in
the media and certainly in an accompany-
ing editorial (5) than the LMWH study.
The tPA study with its time window of 3
hours provides support for implementing a
system whereby patients are rapidly identi-

ease, or known hypersensitivity to he-
parin. 6-month follow-up was 99%.

Intervention
Patients were allocated to subcutane-
ous injections of LMWH, 4100 anti-
factor Xa IU of nadroparin calcium in
0.4 raL of solution every 12 hours
(high-dose) (ti = 102); LMWH alter-
nated with placebo every 12 hours
(low-dose) (n = 101); or placebo injec-
tions eveiy 12 hours (n = 105). The
treatment was administered for 10
days. Oral aspirin, 100 mg daily, was
given after the treatment period unless
contraindicated.

Main Outcome Measures
Poor outcome (death or dependency
in daily activities) at 6 months. Sec-
ondary outcomes were death, hemor-
rhagic transformation of the infarct,
other complications at 10 days, and
poor outcome at 3 months.

Main Results
At the 6-month follow-up, 10 days of
high-dose LMWH led to fewer poor
outcomes than did placebo (45% vs
65%, P = 0.005). {This absolute risk
reduction of 20% means that 5 pa-
tients would need to be treated with

fied after stroke onset and transported to
the hospital for treatment—the heart attack
paradigm or "brain attack." The LMWH
study with its time window of 48 hours—
most patients being randomized between 24
and 48 hours—suggests that this system may
not be absolutely necessary. Given the in-
vestment required and the chance that funds
may be diverted from other means such as
prevention to reduce the burden of stroke,
further studies are needed before we can
conclude that very early evaluation and
treatment are prerequisites for a favorable
outcome. Instead, these systems may be
important to implement, not because we
now have the answer but because they will
facilitate our answering the question of
which way is best for treating patients with
ischemic stroke.
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LMWH (rather than placebo) for 10
days to prevent 1 additional poor out-
come, 95% CI3 to 18; die relative risk
reduction was 30%, CI 10% to 46%.}*
The difference for low-dose LMWH,
compared with placebo did not reach
statistical significance (52% vs 65%, (P
= 0.09}*). At 10 days, patients who
received high-dose LMWH, low-dose
LMWH, or placebo did not differ for
death, hemorrhagic transformation of
the infarct, or complications (P for
trend = 0.84, 0.19, and 0.14, respec-
tively). At 3 months, the 3 groups did
not differ for poor outcome (P = 0.12).

Conclusion
In patients who had had an acute
ischernic stroke, LMWH given at a
dosage of 4100 anti-factor Xa IU twice
daily was effective in reducing death or
dependency at 6 months.
Sources of funding: Chinese University of
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*Numbers calculated from data in article.
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