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S
ymptomatic intracranial dis-
ease is estimated to account for
five to 10 percent of all
ischemic strokes,1 and possibly
more in certain populations

such as African Americans and Asians.
However, by the mid-1990s there was no
definitive information to provide guid-
ance for an optimal stroke prevention
strategy for patients with symptomatic
intracranial narrowing. Many practition-
ers could only hope for the best as they
wrote either “warfarin” or “aspirin” on
their prescription pad.

The increasing use of magnetic reso-
nance angiography (MRA) and other
imaging modalities such as transcranial
Doppler (TCD) and CT angiography
(CTA) has inspired a renewed interest in
the topic of intracranial atherosclerosis.
And a recent large-scale study shows that
imaging of the patient’s neurovascular sys-
tem could provide insight into treatment
and/or preventive strategies.

What WASID Said
A retrospective, nonrandomized study
from the Warfarin Aspirin Symptomatic
Intracranial Disease (WASID) study
group compared the stroke rates in
patients who were treated with aspirin or
warfarin at several medical centers.2 In this
analysis, 88 patients treated with warfarin
(median follow-up 14.7 months) and 63
patients treated with aspirin (median fol-
low-up 19.3 months) were compared.
During follow-up, the stroke rate per 100
patient-years was 3.6 in the warfarin
group and 10.4 in the aspirin group. The

major hemorrhage rate per 100 patient
years was 1.8 in the warfarin arm and zero
in the aspirin patients. The overall rate of
survival free of stroke, myocardial infarc-
tion, sudden death or hemorrhagic death
was greater in the warfarin patients
(p=0.03, log rank test).

This study showed higher rates of
stroke in patients with 70 to 99 percent
stenosis compared to those with 50 to 69
percent stenosis. In addition, stroke rates
were higher for the posterior circulation
population compared to those with ante-
rior circulation.

Although the retrospective WASID
data was the best available information
during the mid-1990s, it was evident that
a prospective, randomized study was
needed to provide higher quality informa-
tion. An NIH-sponsored trial at 59 hospi-
tals in North America, the prospective
WASID study began in 1999. The study
enrolled patients over the age of 40 with a
stroke or transient ischemic attack (TIA)
within the past 90 days and with 50 to 99
percent angiographically proven stenosis
of a major intracranial vessel. The four
qualifying vessels were the intracranial
carotid, the middle cerebral artery, the
intracranial vertebral and the basilar
artery. The hypothesis of the study was
that warfarin (INR 2-3) would reduce the
rate of the primary endpoint (all stroke or
vascular death) by one-third compared to
aspirin 1300mg per day.1

The initial plan for the study was to
recruit 806 patients, but it was terminated
early due to concerns about the safety of
warfarin participants. At the time of study
closure in 2003, 569 patients were fol-
lowed for a mean of 1.8 years.3 The war-

farin patients had a higher overall death
rate (9.7 percent vs. 4.3 percent, p=0.02)
and a higher rate of major hemorrhage
(8.3 percent vs. 3.2 percent, p=0.01).  The
primary endpoint did not differ between
the two treatment arms (22.1 percent in
the aspirin group and 21.8 percent in the
warfarin group, p=0.83). Due to the lack
of efficacy in preventing stroke and the
increased hemorrhage and death rates
associated with warfarin, the study was
stopped early.

Putting the Numbers into Practice
These data may quantify the effects, but
what are the implications of these results
for practicing neurologists? First, the
prospective WASID trial shows the haz-
ards of relying on retrospective, nonran-
domized data and reminds us that
prospective, randomized trials with ade-
quate power provide the best clinical
information. In the past, there have been
incidents where retrospective data provid-
ed misleading information.4 Neurologists
need to scrutinize the quality of the data
that we are basing our treatment decisions
upon.

Second, antiplatelet therapy is the pre-
ferred treatment modality for patients
with symptomatic intracranial disease.
The clinical trial “purist” would use
1300mg of aspirin per day since this was
the dose used in the study, but a lower
dose of aspirin may provide comparable
protection. Prescription antiplatelet
agents, such as aspirin plus extended
release dipyridamole or clopidogrel, have
never been tested against 1300mg of
aspirin, but they also may provide com-
parable or greater vascular protection.5-7
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Third, the stroke rates in the WASID
trial were relatively high at 21 percent in
the aspirin group and 18 percent in the
warfarin arm. This emphasizes the need
for better treatment strategies. Intensive
medical therapy has been proposed for
extracranial carotid artery stenosis8 and,
similarly, intensive medical treatment
with aggressive statin use and targeted
blood pressure lowering holds promise
for intracranial stenoses as well.

Fourth, do patients need intracranial
vascular imaging? Some have suggested
that, if antiplatelet agents will be used
regardless of the imaging findings, what is
the need for TCD or MRA or CTA?
Although urgent intracranial imaging
may not be necessary, identifying
intracranial stenosis in a patient still pro-
vides useful information regarding stroke
mechanism, prognosis, and potential
future treatment options (e.g., angioplas-
ty). In addition, it may provide a ration-
ale for more aggressive risk factor modifi-
cation.

Finally, considering the relative inef-
fectiveness of medical therapy for symp-
tomatic intracranial disease, are interven-
tional treatments such as angioplasty and
stenting viable alternatives? At this point
in time all of the studies have been rela-
tively small (most with fewer than 100
patients) and the results have not shown
these treatments to be convincingly better
than medical therapy.9,10 A substudy from
WASID found that patients with a recent
stroke or TIA and 70 to 99 percent steno-
sis were at a higher risk for subsequent
stroke compared to patients with TIA and
50 to 69 percent stenosis.11 Therefore, it
would seem reasonable to conduct a pilot
study of intensive medical therapy vs.
intracranial stenting for patients with
severe (70 to 99 percent), symptomatic
stenoses to clarify this effect.

New Answers and Old Questions
In conclusion, WASID was a major
accomplishment in that it gave us more
information about how to treat a certain

population of stroke patients. By applying
this newfound knowledge to our practice,
we can devise more customized preventive
treatment strategies for patients with
symptomatic intracranial disease that
minimize both the risk of stroke and
adverse effects. 

However, much remains to be learned
regarding the evaluation and treatment of
intracranial stenoses. It is still unclear how
some of the newer antiplatelet agents
compare to aspirin and what therapies
offer the ideal fit for this patient popula-
tion, so there are many directions for
future research. Since this condition will
likely increase in prevalence with the
aging of the population, neurologists
should stay tuned for future develop-
ments. PN
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