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Stroke is a leading cause of disability globally. Al-
though neuropsychiatric symptoms are produced
by stroke and adversely effect stroke outcome, it is
unclear whether neuropsychiatric outcome can be
improved by acute stroke treatment. The authors
reviewed published acute ischemic stroke treat-
ment trials to determine whether neuropsychiatric
outcome measures were employed. Of the 190 tri-
als reviewed, only seven included specific mea-
sures of neuropsychiatric outcome, usually a short
test of cognition or mood. Further studies are
needed to determine the potential benefits of acute
stroke treatment on both poststroke neuropsychiat-
ric symptoms and the relationship between such
symptoms and stroke outcome.

(The Journal of Neuropsychiatry and Clinical
Neurosciences 2005; 17:486–488)

Stroke is the third most common cause of death in the
U.S. and the leading cause of major disability.1 More

than 750,000 new ischemic strokes occur each year, and
more than 4 million Americans are living with the re-
sidual effects of stroke.2 The treatment of acute ischemic
stroke has been the focus of a major clinical research
initiative in the United States and elsewhere.3 An enor-
mous amount of investigator and patient time, funding,
and effort has produced only modest improvements in
the treatment of this disorder. To illustrate, among all
the interventions studied, only the thrombolytic agents
rTPA and prourokinase, the defibrinogenating agent an-
crod, and the antiplatelet drug aspirin have been effec-
tive in improving outcome.4 Among these agents, only
r-TPA and aspirin have been incorporated into wide-
spread clinical practice.4

Neuropsychiatric sequelae of ischemic stroke are
common and produce significant morbidity.5 Cognitive
impairment and behavioral disturbances after stroke are
associated with poor outcome, including decreased
functional capacity, lower quality of life, reduced inde-
pendence, and a greater likelihood of complications.5,6

Because ischemic stroke often damages brain regions re-
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quired for normal cognition and behavior, measures of
neuropsychiatric (i.e., cognitive, emotional, and behav-
ioral) status may add to the dimensions of outcome fol-
lowing acute stroke intervention. In this study, we at-
tempted to evaluate the impact of acute stroke therapies
on neuropsychiatric outcome. As a first step, it was nec-
essary to identify clinical stroke trials in which appro-
priate measures for this aspect of outcome were em-
ployed.

METHOD

A detailed literature review of acute stroke clinical trials
was conducted to determine the frequency with which
neuropsychiatric outcome measures were included in
the studies. This review was limited to trials of acute
intervention for ischemic stroke that were published in
English from 1976 through 2003. A MEDLINE search
was performed using the search terms “stroke” and “ce-
rebrovascular accident.” The Cochrane Database of Sys-
tematic Reviews for acute interventions in ischemic
stroke was also surveyed. Treatment trials were re-
viewed for the inclusion of cognitive, behavioral, and
other neuropsychiatric measures. Small case series, case
reports, and small open-label clinical studies were ex-
cluded from the analysis. The therapeutic agents tested
in these trials included anticoagulants, antiplatelet
drugs, calcium channel antagonists, excitatory amino
acid antagonists, gangliosides, pentoxifylline, prostacy-
clin and analogs, vasoactive drugs, thrombolytic agents,
and a small number of other miscellaneous interven-
tions.

RESULTS

Of the 190 published acute stroke trials reviewed, one
employed a battery of neuropsychiatric outcome mea-
sures, including the Trail Making Test, Boston Naming
Test, the Visual Form Discrimination Test, and the Line
Cancellation Test.7 Two others included a standard cog-
nitive measure, the Mini-Mental State Examination
(MMSE).8 Depression was assessed in four trials, using
the Zung Self-Rating Depression9 or Hamilton Depres-
sion Rating Scales.9,10 The most common outcome mea-
sures used in these trials were the Modified Rankin
Scale, the Barthel Index, the National Institutes of
Health Stroke Scale, the Canadian Stroke Scale, and the

Scandinavian Stroke Scale.11 None of these instruments,
as well as other assessment tools that were sometimes
employed, include more than a minimal assessment of
cognition, typically brief measures of level of conscious-
ness, language, or sensory neglect. As such, the focus of
these assessments has been the measurement of elemen-
tal neurological function and not cognition and behav-
ior.11 There were no cognitive or behavioral benefits
demonstrated in the trials that used the neuropsychiat-
ric measures. However, the number of trials employing
measures sensitive to cognitive and behavioral impair-
ments is so small that no firm conclusions can be drawn
regarding the effects of acute stroke intervention on
poststroke neuropsychiatric symptoms.

DISCUSSION

Our study demonstrates that most acute stroke inter-
vention studies have not attempted to assess neuropsy-
chiatric function in a comprehensive manner. As a re-
sult, the effect of treatment on this aspect of outcome is
almost entirely unknown. While the current study fo-
cuses exclusively on cognitive and neuropsychiatric
measures, our findings are consistent with prior surveys
of stroke outcome measures used in acute treatment tri-
als.12,13 Because substantial cognitive and behavioral
benefits may result from acute stroke treatment, greater
attention to the measurement of neuropsychiatric out-
come after stroke treatment is warranted.

Ischemic stroke is a common event associated with
enormous morbidity and mortality. Neuropsychiatric
morbidity includes impairment of attention, motivation,
mood, memory, language, visuospatial function, and ex-
ecutive function. Depression and anxiety occur in up to
50% of patients after their stroke.14 Deficits such as these
are associated with loss of independence and reduced
quality of life.15,16 Patients may report greater disability
and reduction in quality of life from neuropsychiatric
sequelae than from disturbances of strength, sensation,
and coordination.

Separate assessment of neuropsychiatric sequelae in
clinical stroke trials would provide a more thorough un-
derstanding of outcome after acute stroke treatment. To
begin, there are many unanswered questions about the
differential rate and extent of recovery between senso-
rimotor and neuropsychiatric function. It is also possible
that individual treatment trials reporting no benefits on
stroke outcome may have overlooked a beneficial effect
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of the treatment by failing to assess neuropsychiatric
outcome. Moreover, the lack of measures assessing neu-
ropsychiatric outcome in this context prohibits formal
meta-analytic statistical approaches to the study of this
issue. Thus it is conceivable that the treatments may al-
ready be helping to improve neuropsychiatric function,
but that these benefits are not apparent in the medical
literature as a result of the unavailability of appropriate
measures providing such evidence. Alternatively, there
may be no current neuropsychiatric benefits of acute
stroke treatment. In either case, inclusion of neuropsy-
chiatric assessment measures could help capture these
aspects of stroke morbidity and determine to what ex-
tent acute stroke treatment affords any benefits.

An obvious issue is the time investment necessary to
gather cognitive and behavioral data in the setting of
acute stroke. Because of the narrow time window from
onset of symptoms to initiation of therapy for many of

the studied interventions, there are practical limitations
related to the time available for neuropsychiatric assess-
ment. For this reason, we suggest the introduction of
brief standardized measures that can be administered
acutely and repeatedly during recovery. As a first step,
the use of the MMSE8 and a depression scale, such as
the Beck Depression Inventory,17 the Zung Self-Rating
Depression Scale,9 or the Hamilton Depression Rating
Scale,10 would provide global measures of cognition and
mood that would greatly improve the ability to judge
the effects of acute stroke treatment on neuropsychiatric
outcome.

This study was presented in part as a poster at the Amer-
ican Neuropsychiatric Association Annual Meeting, Febru-
ary 2004, Bal Harbour, FL.

This study was supported by the L.W. Frohlich Charitable
Trust.
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