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Synopsis: All of the currently available non-invasive techniques for
carotid artery imaging give accurate results when there is a high-
grade stenosis (70-99%), but contrast-enhanced MRA is slightly

more sensitive. 

Source: Wardlaw JM, et al. Non-Invasive Imaging Compared with Intra-
Arterial Angiography in the Diagnosis of Symptomatic Carotid Stenosis:

A Meta-Analysis. Lancet. 2006;367:1503-1512.

With improvements in the treatment of extracranial
carotid artery stenosis using carotid endarterectomy (CEA)

and carotid artery stenting (CAS), it has become important for neu-
rologists to understand the relative accuracy of various non-invasive
tests for carotid stenosis that can be used as a screening procedure
or as a definitive study prior to referral for treatment. There have
been few head-to-head studies that have directly compared Doppler
ultrasound (DUS) with MR angiography, with (CEMRA) and with-
out (MRA) contrast enhancement, and CT angiography (CTA).
Therefore, Wardlaw and colleagues performed a meta-analysis of
all studies in the English language literature from 1980-2004 that
evaluated the sensitivity and specificity of various non-invasive
carotid studies compared to either NASCET or ECST criteria for
angiography. To be included in the analysis, the published studies
had to meet the Standards for Reporting of Diagnostic Accuracy, as
well as the methods of the Cochrane Database of Systematic
Reviews. After excluding all papers from 1980-1986 because of
obsolete technology, and eliminating those papers that did not
define what proportion of patients or arteries were symptomatic,
there were 41 original papers available for inclusion. For each
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paper, the authors computed an estimate for sensitivity
and specificity with 95% confidence intervals (CIs) for
each non-invasive imaging technique compared with
intra-arterial angiography.

In the 41 studies, which represented 2541 patients
and 4876 arteries, contrast-enhanced MR angiography
was more sensitive (0.94, 95%; CI = 0.88-0.97) and spe-
cific (0.93, 95%; CI = 0.89-0.96) for 70%-99% stenosis
than Doppler ultrasound, MR angiography without con-
trast, or CT angiography (sensitivities = 0.89, 0.88, 0.76;
specificities 0.84, 0.84, 0.94, respectively). For any
degree of stenosis less than 70%, none of the non-inva-
sive tests were deemed reliable when compared to intra-
arterial angiography, and data regarding any combina-
tion of tests was too sparse to draw any conclusions. 

■■ COMMENTARY
Non-invasive testing for carotid artery disease is

widely available and liberally utilized as part of the clin-
ical identification of stroke risk factors. In symptomatic
patients who have had a TIA or stroke, where treatment
decisions are urgent, we often combine tests, commonly
DUS with MRA, or DUS with CTA, prior to CEA or
CAS. The study by Wardlaw et al seems to indicate that
all of the available, non-invasive tests are reasonably
sensitive and specific when the degree of stenosis is
70%-99% and, probably, it is not necessary to proceed
with intra-arterial angiography before surgery or stent-
ing if a high-grade stenosis in found. CEMRA is slightly
more sensitive than the other tests, and CTA is slightly
more specific. In those patients who are symptomatic
with lesser degrees of stenosis (ie, 50%-69%), the sensi-

tivity and specificity of the non-invasive studies is not
very high, but there is a lack of good data to compare the
various studies. Because the indications for surgical or
endovascular therapy in this group with less than 70%
stenosis is not as clear and the therapeutic benefit is
small, we would continue to recommend intra-arterial
angiography if CEA or CAS is being considered. In
addition, we need to continue to collect data in a
prospective and blinded fashion in the moderate stenosis
group and compare the results with intra-arterial angiog-
raphy whenever possible. As morbidity and mortality
from CEA and CAS continues to improve, there will be
a desire to treat more patients with moderate stenosis,
and more accurate non-invasive carotid imaging would
be helpful.   ■

Seizures and Alzheimer’s 
Disease:Who’s at Risk?
A B S T R A C T  &  C O M M E N T A R Y

By Cynthia L. Harden, MD
Associate Professor, Neurology and Neurosciences, 
Weill Cornell Medical Center, Cornell University
Dr. Harden does research for Schwarz, GlaxoSmithKline, UCB, Ortho,

and Ivax, is a consultant for Cyberonics and GlaxoSmithKline, and is on

the speaker’s bureau for Cyberonics, GlaxoSmithKline, UCB, Novartis,

Pfizer, and Ortho.

Synopsis: Seizure occurrence in AD is higher than
expected in the general population, and patients with
onset of AD in the sixth decade have a greatly
increased risk.

Source: Amatniek JC, et al. Incidence and Predictors of
Seizures in Patients with Alzheimer’s Disease. Epilepsia.
2006;47:867-872.

Seizure incidence is dramatically increased
in patients with Alzheimer’s disease (AD),

according to a recent report of 233 subjects with mild
AD from 3 centers, who were followed for a median
of 6 years. Unprovoked seizures developed in 12
patients, for a cumulative incidence of almost 8%,
which is greatly increased compared to age-specific
population norms. In the youngest age group studied,
ages 50-59 years, the risk of a seizure in AD patients
was 87 times greater than expected, and was 3 times
greater than expected in the oldest age group, age
85+ years.
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Independent predictors of seizure incidence were
younger age, more severe dementia, focal epilepti-
form abnormalities on electroencephalogram (EEG),
and African-American ethnic background. Not all
subjects had EEGs (114/233). Furthermore, only 15
African-Americans were in the cohort, and this fac-
tor was not significant in a multivariate analysis,
when EEG findings were also included. Family his-
tory of AD was not recorded.

Factors protective of seizure incidence were histo-
ry of hypertension, depression based on a Hamilton
depression scale score, and a slow posterior domi-
nant rhythm on EEG, which is an abnormal finding
consistent with mild diffuse cerebral dysfunction, but
is not considered an epileptiform EEG feature.

■■ COMMENTARY
This article is provocative due to several findings.

The risk of seizures in the younger and more severe-
ly affected patients suggests this group includes
familial AD (FAD) cases. FAD, which typically has
an early onset in the sixth decade, is caused by one
of 3 separate mutations; the presenilin 1 gene
(PSEN1), located on chromosome 14, the amyloid-
beta protein precursor (APP) on chromosome 21,
and the presenilin 2 genes on chromosome 1. One of
these forms of FAD, caused by a specific mutation
in PSEN1 identified as PS1 [E280A], is associated
with CA1 hippocampal neuronal loss.1 Of the 8 FAD
subjects described in this report,1 5 had a history of
recurrent seizures as well.  CA1 hippocampal neu-
ronal loss appears to be present in this form of FAD
and is also often present in intractable temporal lobe
epilepsy. Therefore, the hippocampal neuropatholo-
gy may be related to seizure occurrence in these
FAD subjects.

Further, this study may actually underestimate
seizure occurrence. The determination of whether a
seizure had occurred was by patient and family inter-
view, as well as chart review. A recent large treatment
trial of epilepsy in subjects over age 65 has found that
seizures in this age group can be particularly subtle,
without significant motor involvement and, therefore,
difficult to detect.2

Seizure occurrence in AD is higher than expected in
the general population, and patients with onset of AD in
the sixth decade have a greatly increased risk. Seizures
may be a more frequent clinical feature of FAD, but fur-
ther study of phenotype of FAD-causative mutations is
needed. Careful surveillance for seizures in the mature
age group, with the use of video-EEG when necessary,
is appropriate.   ■

References:
1. Velez-Pardo C, et al. CA1 Hippocampal Neuronal Loss

in Familial Alzheimer’s Disease Presenilin-1 E280A
Mutation is Related to Epilepsy. Epilepsia. 2004;45:
751-756.

2. Rowan AJ, et al. New Onset Geriatric Epilepsy: A
Randomized Study of Gabapentin, Lamotrigine, and
Carbamazepine. Neurology. 2005;64:1868-1873.

Risk of Spread of 
Focal Dystonia
A B S T R A C T  &  C O M M E N T A R Y

By Claire Henchcliffe, MD, DPhil
Assistant Professor, Department of Neurology, 
Weill Medical College, Cornell University
Dr. Henchcliffe is on the speaker’s bureau for GlaxoSmithKline, Teva/Eisai,

and Boehringer Ingelheim.

Synopsis: This retrospective study of 602 primary
focal dystonia patients finds that site of onset affects
rate and spread of symptoms to other body parts,
with spread highest in those with isolated ble-
pharospasm at onset.

Source: Weiss EM, et al. Relative Risk of Spread of Symptoms
Among the Focal Onset Primary Dystonias. Mov Disord. 2006.
May 3; (Epub ahead of print) PMID: 16673404

This is a retrospective investigation of the
spread patterns of focal dystonia in individuals

observed over a mean of 8-13 years at an academic
movement disorders center. Of 1158 dystonia patients
seen for the first visit from 1995-2005, 602 met crite-
ria for primary dystonia (ie, no underlying identified
cause, such as stroke, tardive syndrome, brain injury).
Those who were levodopa-responsive or had symp-
toms of parkinsonism were excluded. The final cohort
comprised 17 with childhood onset, 60 with juvenile
onset, and 525 with adult-onset dystonia. Of the 584
with a single site of onset, initial symptoms affected
neck (45%), larynx (20%), upper extremities (16%),
eyelids (13%), lower face (3%), and lower extremities
(1.5%). A positive family history, present in 12%, did
not predict a particular site of onset. Mean age at time
of onset varied from 24 ± 23 years for lower extremity
dystonia, to 52 ± 13 years for blepharospasm. Isolated
blepharospasm in 78 was followed by spread of dysto-
nia in 58% (lower face: 26%; neck/lower face: 28%;
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other: 4%; mean time to spread 3.5 ± 5.5 years). How-
ever, other sites of focal onset were less commonly
followed by spread to other regions. In 264 with focal
cervical dystonia, 12% experienced spread (upper
extremities: 8%; lower face: 3%; eyelids: 3%; larynx:
2%; other: 2%; mean time to spread 5.9 ± 6.2 years).
Of 117 with spasmodic dysphonia, spread occurred in
9% (neck: 5%; upper extremities: 5%; lower face, lids
and lower extremities: 2% each site; mean time to
spread: 5.6 ± 4.8 years). From 96 with upper extremity
onset, 16% experienced symptom spread (neck: 8%;
lower face: 5%; opposite upper extremity, lower
extremities or lids: 3% each site; other: 3%; mean time
to spread: 7.8 ± 1.8 years). Analysis of data for the
lower extremities was limited by small numbers, as
only 11 patients fell into this category, but 4/5 had
symptoms spread to the arms and 2/5 to the neck.

■■ COMMENTARY
Primary focal dystonia is estimated to account for

up to 50% of all dystonias, yet data on its natural
history is limited. The present study adds consider-
ably to our understanding of the course of focal dys-
tonia, and represents the largest published cohort of
these patients to date, with carefully characterized
movement disorder phenomenology. It provides
valuable data upon which to base patient counseling
regarding prognosis, keeping in mind possible refer-
ral bias to the academic center represented in his
study. One intriguing finding is that frequency, rate,
and pattern of spread are influenced by the initial
site of dystonia symptoms: blepharospasm, in par-
ticular, stands out as faster and more likely to spread
to other sites than the other focal dystonias. This
may be a clue that underlying physiologies differ
between at least some of these groups.

The pathophysiology of focal dystonia is poorly
understood. However, a role for the basal ganglia has
been consistently demonstrated, and positron emis-
sion tomography has demonstrated hypermetabolism
in the lentiform nucleus, thalamus, pre-motor/motor
cortices, and cerebellum, as well as decreased puta-
minal dopamine D2 receptor binding. Cortical
involvement has also been observed in patients with
focal hand dystonia who have abnormal sensory cor-
tical responses to finger stimulation, with abnormal
representation of the homunculus in the primary
somatosensory cortex. It is not clear, as yet, how
each of these sites act and interact with each other, as
dystonic symptoms develop and migrate. A better
understanding of the process, however, would open
the way to improved therapeutics.   ■

The Pressure of Air Travel:
Headaches on the Plane
A B S T R A C T  &  C O M M E N T A R Y

By Dara G. Jamieson, MD
Associate Professor, Clinical Neurology, 
Weill Medical College, Cornell University
Dr. Jamieson is a consultant for Boehringer Ingelheim and Merck, and is on the

speaker’s bureau for Boehringer Ingelheim, Merck, Ortho-McNeil, and Pfizer.

Synopsis: Barotrauma to the paranasal sinuses
may cause sudden and severe headache during
airplane travel.

Source: Berilgen MS, Mungen B. Headache Associated with
Airplane Travel: Report of Six Cases. Cephalalgia. 2006:26:
707-711.

This summer, most headaches caused by airplane
travel will be due to long security lines and

delayed take-offs. But once the plane is in the air,
more than just cramped seats and lack of food may
cause headaches. Berilgen and colleagues describe
6 men in their 30s and 40s who suffer from inter-
mittent but recurrent, severe, short lasting, unilat-
eral, periocular headaches thought to be related to
sinus barotrauma, caused by changes in cabin
pressure. The most severe pain lasted from 15-20
minutes. Five of the men described the headaches
as occurring during landing, especially at seaside
airports. Only one man had an occasional
headache of the same description while a plane
was gaining altitude. Most of the men did not have
any accompanying symptoms, and only half had
any other headache type. None suffered from clus-
ter-like headaches. Three of the men had a long
smoking history. No abnormalities were found on
a thorough evaluation of the men, including brain
and sinus imaging, performed soon after a
headache.

■■ COMMENTARY
Subclinical congestion and inflammation in the

ethmoid sinus and middle turbinate mucosa, with a
vacuum effect triggering ethmoid nerve branches of
the trigeminal nerve and nociceptors on the anterior
ethmoid artery, is a possible explanation for the
attacks. The name barotrauma-related headache was
suggested to identify the mechanism of these brief
but severe, travel-related headaches. Prevention of
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these headaches may be possible with the use of a
potent nasal and sinus decongestant (oxymetazoline)
prior to boarding the airplane and just before the
approach to landing.   ■

Acupuncture: Is There a Point
in Patients with Migraines?
A B S T R A C T  &  C O M M E N T A R Y

By Dara G. Jamieson, MD

Synopsis: Acupuncture is no better than placebo in the
prevention of migraine headaches.

Source: Alecrim-Andrade J, et al. Acupuncture in Migraine
Prophylaxis: A Randomized Sham-Controlled Trial. 
Cephalalgia. 2006;26:520-529.

Patients with intractable migraine often turn
to alternative medicine for what they hope is safe

and effective therapy. However, the efficacy of alterna-
tive therapies is often difficult to gauge, given the lack of
scientifically rigorous evaluation and the recognized
benefit of placebo intervention in headache treatment.
Acupuncture has been touted as being of potential bene-
fit to migraine patients; proof of its efficacy is lacking.

This study compared sham acupuncture to real
acupuncture in 28 migraine patients who kept a
diary to document headache symptoms at baseline
and then during and after treatment. Patients were
randomly assigned to an acupuncture treatment
group for a total of 16 sessions over 12 weeks. The
patients and researchers were blinded, and only the
acupuncturist knew the type of treatment received.
Sham acupuncture was performed with shallow nee-
dle insertion, without manipulation, into points that
had no influence on headaches. Real acupuncture
treatment was performed with insertion and manip-
ulation into points related to the patient’s pain
topography and principles of traditional Chinese
medicine. Patients were followed for 24 weeks after
the last treatment.

No statistically significant difference was found
between the 2 treatment groups in any pain meas-
ure, including migraine attack frequency and total
migraine days. However, within group comparisons,
it was found that all migraine pain parameters
improved in both treatment groups. There was sig-
nificantly reduced nausea during the follow-up peri-

od with real acupuncture, but no differences in
vomiting or use of rescue medication was noted.
Increased sleepiness, local nodules, and local pain
after the sessions were noted with real acupuncture.
When asked at the end of the study, patients were
unable to tell what type of treatment they received,
indicating that the blinding was successful.

■■ COMMENTARY
Real acupuncture was no better than sham

acupuncture in preventing attacks in migraine suf-
ferers. However, both treatments offered benefit,
emphasizing the strong placebo effect which factors
into migraine management. In many randomized,
placebo-controlled studies of migraine treatment,
there is a 40%-50% rate of improvement in the
placebo group. Migraine patients who believe in the
benefit of acupuncture may obtain headache relief,
but scientific validity for the treatment being any
better than placebo is lacking.   ■

Does a Healthy 
Lifestyle Program 
Improve Brain Function?
A B S T R A C T  &  C O M M E N T A R Y

By Norman R. Relkin, MD
Associate Profess or Clinical Neurology and Neuroscience,
NewYork-Presbyterian Hospital, Cornell Campus
Dr. Relkin is on the speaker’s bureau for Pfizer, Eisai, and Athena Diagnostics,

and does research for Pfizer and Merck.

Synopsis: A short-term healthy lifestyle program com-
bining mental and physical exercise, stress reduction,
and healthy diet was associated with significant effects
on cognitive function and brain metabolism.

Source: Small GW, et al. Effects of a 14-day Healthy
Longevity Lifestyle Program on Cognition and Brain 
Function. Am J Geriatr Psychiatry. 2006;14:538-545.

Atraining day program designed to modify
certain aspects of lifestyle reduces resting pre-

frontal cerebral metabolism and improves verbal fluency
in as little as 2 weeks, according to a study by Small and
colleagues. Seventeen non-demented persons (35-69
years old) with mild memory complaints participated in
this pilot study. All subjects underwent cognitive testing
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and FDG-PET studies at baseline and at follow-up 14
days later. Eight of the volunteers were randomly
assigned to receive a nurse-administered training pro-
gram that included 30-45 minutes of daily exercises for
memory, physical conditioning, relaxation techniques,
and recommendations on a healthy diet. The other sub-
jects were encouraged to pursue their normal lifestyle as
a control group. Subjects kept a daily log that permitted
assessment of compliance with the training regimen.

After 2 weeks, cognitive testing and PET scans
were repeated. There were no significant differ-
ences in overall cognitive test scores between con-
trols and subjects in the lifestyle training arm at
baseline, or after 2 weeks. Subjective assessment of
cognitive performance by the participants was like-
wise unchanged. However, performance on a letter
fluency test (generating words beginning with a
specified letter) increased significantly in the
lifestyle training group but not in the control group
after 2 weeks. In addition, resting cerebral metabo-
lism in the left dorsolateral prefrontal cortex
decreased by 5% in the lifestyle training group after
14 days. No changes in cerebral metabolism were
observed in the control group. Small et al suggest
that the changes in fluency performance and cere-
bral metabolism may be attributed to effects of
healthy lifestyle on the cognitive efficiency of dor-
solateral prefrontal regions involved in working
memory functions.

■■ COMMENTARY
Although Small et al emphasize that healthy

lifestyle training favorably altered verbal fluency
and focally decreased resting metabolism, their
findings fail to support their primary hypothesis.
The study’s aim was to address effects of lifestyle
alteration on memory, as evidenced by the recruit-
ment of subjects with self-reported memory com-
plaints. Neither objective nor subjective measures
of memory or other aspects of cognition, except
verbal fluency, were altered by the lifestyle inter-
vention. The one domain that did improve, verbal
fluency, is well known to be affected by one’s level
of anxiety. The very small effect on resting metabo-
lism, notwithstanding, this study does not support
the conclusion that healthy lifestyle training alters
brain function significantly on the short timescale
of 2 weeks. The basic concept may not be without
merit, however, and deserves testing in a larger
number of subjects over a much longer period of
time.   ■

Epidemiology of 
Compressive Neuropathies
A B S T R A C T  &  C O M M E N T A R Y

By Michael Rubin, MD
Professor of Clinical Neurology, NewYork-Presbyterian 
Hospital, Cornell Campus
Dr. Rubin is on the speaker’s bureau for Athena Diagnostics, and does research

for Pfizer and Merck.

Synopsis: Compressive neuropathy (carpal tunnel, ulnar
neuropathy, and Morton’s neuroma) is common in the
general population and often requires surgical correction.

Source: Latinovic R, et al. Incidence of Compressive 
Neuropathies in Primary Care. J Neurol Neurosurg 
Psychiatry. 2006;77:263-265.

Using the united kingdom general practice
Research Database, encompassing 1.83 million

patient years among 253 general practices, a study was
undertaken to examine the epidemiology of common com-
pressive neuropathies. Between January 1, 1992 and
December 31, 2000, carpal tunnel syndrome (CTS) and
Morton’s metatarsalgia had the highest incidence rates,
occurring in women (2016/100,000 and 821.9/100,000
population, respectively) more commonly than men
(784/100,000 and 446.2/100,000 population, respectively).
Ulnar neuropathy had the next highest incidence, with
greater frequency among men than women (235/100,000
vs 170.4/100,000 population, respectively). Men and
women were equally affected by meralgia paresthetica
(108/100,000 population), and radial neuropathy was
infrequent in both (29.4/100,000 vs 15/100,000 popula-
tion, respectively). Overall, the age-related incidences fol-
lowed a bell-shaped curve, increasing towards middle age
with a subsequent decline.  Approximately 30% of patients
underwent surgical treatment for CTS or ulnar neuropathy,
whereas surgery for Morton’s metatarsalgia was undertak-
en in only 3%.  Compressive neuropathy is common in the
general population and often requires surgical correction.

■■ COMMENTARY
Morton’s metatarsalgia, often referred to as Morton’s

neuroma, is not a true neuroma. It represents perineural
fibrosis of an interdigital nerve, as it lies between the heads
of adjacent metatarsal bones, most often the 3rd and 4th,
and is the result of repetitive irritation. Often causing pain
in the forefoot with paresthesiae and numbness in the 2
adjacent toes, examination may be normal and diagnosis
uncertain. In such instances, magnetic resonance imaging
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(MRI) may be helpful in demonstrating a spindle-shaped
mass in the appropriate region with enlargement of the
nerve. T1-weighted images demonstrate signal intensity
that is isointense to muscle, and non-fat-suppressed T2-
weighted images demonstrate signal intensity that is
hypointense to fat (Zanetti M, Weishaup D. Semin Muscu-
loskelet Radiol. 2005;09: 175-186). Due to variability of
signal intensities following contrast infusion, contrast-
enhanced MRI is not recommended. Note must also be
made of a high prevalence, up to 33%, of Morton’s neuro-
ma on MRI in asymptomatic persons. (Bencardino J, et al.
AJR Am J Roentgenol. 2000;175:649-653). It appears,
however, that neuromas larger than 5 mm are more likely
to be causal than coincidental.   ■

Combination Anti-Platelet
Therapy: Does it Have a Role
in the Prevention of Stroke?
A B S T R A C T S  &  C O M M E N T A R Y

By Dana Leifer, MD
Associate Professor, Neurology, Weill Medical College, 
Cornell University
Dr. Leifer reports no financial relationship relevant to this field of study.

Synopsis: The ESPRIT trial found that aspirin com-
bined with dipyridamole reduced the long-term risk of
recurrent vascular events in stroke and TIA patients,
compared with a low dose of aspirin, alone.  In con-
trast, the CHARISMA trial did not find a significant
difference between outcomes with combined
aspirin/clopidogrel treatment compared to aspirin
alone in patients with documented vascular disease or
multiple atherothrombotic risk factors.

Sources: Bhatt DL, et al. Clopidogrel and Aspirin versus
Aspirin Alone for the Prevention of Atherothrombotic
Events. N Engl J Med. 2006;354:1706-1717; Halkes PH, 
et al. Aspirin Plus Dipyridamole versus Aspirin Alone After
Cerebral Ischaemia of Arterial Origin (ESPRIT): 
Randomised Controlled Trial. Lancet. 2006;367:1665-1673.

The role of anti-platelet therapy in stroke
prevention is well established. The American Stroke

Association guidelines for stroke prevention (Stroke
2006;37:577) recommend that patients with noncardioem-
bolic ischemic stroke or TIA be treated with antiplatelet
therapy. However, the optimal anti-platelet regimen or
optimal dosage has not been established.  The ESPRIT and

CHARISMA trials provide new data about the benefits
and risks of combining 2 antiplatelet drugs compared to a
single agent.

The ESPRIT trial randomized patients within 6 months
of TIA or minor stroke to aspirin (30 to 325 mg/day)
alone, or combined with dipyridamole 200 mg twice daily.
The primary outcome measure was a composite of stroke,
myocardial infarction (MI), vascular death, or major
bleeding. Thirteen percent of patients on combination ther-
apy reached the primary end point compared to 17% of
those on aspirin, alone, with an absolute risk reduction of
1% per year (95% confidence limits 0.1-1.8 on the basis of
intention to treat). There was no significant difference in
bleeding complications between the 2 treatment groups.
The results confirm the ESPS-2 trial, which showed that
aspirin plus dipyridamole was more effective in preventing
vascular events than aspirin alone, at a dose of 50 mg/d.

A major problem with ESPRIT is that the dose of
aspirin was left to the discretion of the treating physician.
Forty-eight percent of the patients were treated with 50
mg/day or less of aspirin, and only 5% were treated with at
least 300 mg/day. The low dose that many of the patients
received may not have been adequate and may explain
why there was a significant difference from the
aspirin/dipyridamole combination.

The CHARISMA trial compared outcomes with clopi-
dogrel 75 mg combined with aspirin (75 to 162 mg/day) to
outcomes with clopidogrel 75 mg alone. The study fol-
lowed 15,603 patients with documented atherosclerosis or
with multiple atherothrombotic risk factors.  The primary
end point was a composite of myocardial infarction,
stroke, or death from cardiovascular causes.  During the
trial, 6.8% of patients taking both drugs reached the end
point, whereas 7.3% of those taking only aspirin reached
the end point. The difference was not significant. The main
conclusion was that there is no benefit to adding clopido-
grel to aspirin in patients who met the entry criteria.

However, there was a small but significant benefit to
combined therapy for the secondary end point of MI,
stroke, cardiovascular death, or hospitalization for unstable
angina, TIA, or a revascularization procedure. The event
rate was 16.7% for combination therapy and 17.9% for
aspirin (P = 0.04).

The benefits of combined therapy with clopidogrel and
aspirin came at the price of increased rates of severe
bleeding (1.7% vs 1.3%) and moderate bleeding (2.1% vs
1.3%; P < 0.001) compared to aspirin alone. These results
are similar to those of the MATCH trial, which found no
benefit to combined aspirin and clopidogrel therapy com-
pared to clopidogrel alone after ischemic stroke or TIA,
and found a significant increase in the rate of hemorrhagic
complications (Lancet. 2004;364:331).
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The CHARISMA investigators also reported differ-
ences between patients who qualified for the study on the
basis of established cardiovascular disease vs those who
qualified because of multiple risk factors. The disease
group was defined as patients with MI, TIA, or stroke
within 5 years, symptomatic multivessel coronary dis-
ease, multiple coronary interventions or bypass surgery,
or claudications and an abnormal ankle-brachial index.
Seven percent of patients in this group who were treated
with combined aspirin and clopidogrel reached the pri-
mary end point, whereas 7.9% treated with aspirin alone
did not (P = 0.046, relative risk 0.88).

Among the asymptomatic patients with multiple risk
factors, the rate of primary events increased from 5.5%
with aspirin alone to 6.6% with combined therapy. This
was not statistically significant, but the results suggest that
there may be a difference between symptomatic and
asymptomatic patients.

With regard to stroke prevention, 2.4% of the total
group of patients taking aspirin had a nonfatal stroke,
whereas only 1.9% of patients taking combined therapy
had a stroke, but this difference is not significant.

■■ COMMENTARY
The CHARISMA trial suggests that there is no signifi-

cant benefit to combining aspirin and clopidogrel for long-
term prevention of vascular events. There is a small benefit
for symptomatic patients, but the combination may actually
be harmful for asymptomatic patients. In contrast, the
ESPRIT trial suggests that aspirin and dipyridamole are
better for prevention of recurrent ischemic events and death
after stroke than aspirin alone, but many of the ESPRIT
patients received low doses of aspirin. Additional work is
needed to define specific patients who may benefit from
combined therapy for long-term prevention, and to assess
the role of combined therapy in the first days or weeks after
a stroke or TIA when the risk of recurrence is especially
high. In addition, more research is needed regarding the dif-
ferential anti-platelet effects of these medications, singly
and in combination. Hopefully, the recently developed
assays for platelet resistance will aid us in tailoring our ther-
apy for each patient to achieve maximum benefit.   ■

CME Questions
1. Which of the following tests had the highest sensitivity in

detecting high-grade carotid artery stenosis?
a. Doppler ultrasound
b. MRA
c. Contrast-enhanced MRA
d. CTA

2. Which of the following focal adult-onset dystonias is most likely
to spread to other sites?
a. Spasmodic dysphonia
b. Writers’ cramp
c. Cervical dystonia
d. Blepharospasm
e. Foot dystonia

3. Barotrauma-related headaches:
a. are due to long lines in the airport.
b. were noted on every flight in susceptible individuals.
c. were related to a history of other types of short duration, severe

headaches.
d. may be related to pressure activation of receptors within 

ethmoid sinuses.
e. were described with hot-air balloon rides.

4. The benefit of acupuncture in decreasing migraine attacks:
a. may be related to the placebo effect of the treatment.
b. correlates with sleepiness from the treatment.
c. is due to decrease in the use of migraine rescue medication.
d. correlates with a decrease in total headache days.
e. is reduced when the procedure is painful.

5. Memory training and lifestyle modification was reported to
affect which aspect of brain function?
a. Orbital prefrontal cerebral metabolism
b. Self-assessed cognitive performance
c. Letter fluency performance
d. Verbal recall performance

CME Questions
The objectives of Neurology Alert are:
• To present current scientific data regarding diagnosis

and treatment of neurological disease, including stroke,
Alzheimer’s disease, transient ischemic attack, and coma;

• To discuss the pathogenesis and treatment of pain;
• To present basic science lessons in brain function;
• To discuss information regarding new drugs for

commonly diagnosed diseases and new uses for tradi-
tional drugs; and

• To discuss nonclinical issues of importance to neu-
rologists, such as the right to die and the physician’s
legal obligation to patients with terminal illness.   ■

Correction
The May and June 2006 issues were numbered 58-65

and 66-73, respectively. They should have been num-
bered 65-72 and 73-80, respectively. We apologize for
any inconvenience.   ■
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Controlling healthcare costs is tricky business,
and sometimes the best intentions have
adverse outcomes, as pointed out in a new

study in the June 1 New England Journal of Medicine.
Financial caps on Medicare drug benefits were
reviewed in a large group of Medicare + Choice ben-
eficiaries in northern California (over 150,000 indi-
viduals) who had $1,000 annual drug benefit cap
compared to those who did not have a limit on their
drug benefits (41,904 individuals).  The cap on phar-
macy costs was effective at reducing pharmacy costs
by 31% (95% CI, 29 to 33%), but the capped group
had total healthcare costs that were only 1% lower
overall (95% CI, -4 to 6%). Those with capped bene-
fit were more likely to visit the emergency depart-
ment (RR, 1.09 [1.04 to 1.14) and were also more
likely to be hospitalized for non-elective admissions
(RR, 1.13 [1.05 to 1.21]).  The death rate was also
higher in the capped group (RR, 1.22), with a differ-
ence of 0.68 per hundred person-years [0 .30 to 1.07].
Patients on chronic medications for hypertension,
hyperlipidemia, or diabetes were more likely to be
nonadherent to drug therapy if they had a capped
benefit and, for each of those diagnoses, physiologic
outcomes were worse for subjects with capped drug
benefits, including systolic blood pressure over 140
mm Hg, serum LDL greater than 130, and a HbgA1c
over 8 (respective risk ratios 1.05 [1.00 to 1.09], 1.13
[1.03 to 1.25], 1.23 [1.03 to 1.46]).  

The authors conclude that a cap on drug benefits
was associated with lower drug consumption and
unfavorable clinical outcomes.  In patients with
chronic diseases, the benefit cap was associated with
nonadherence to drug therapy and poorer clinical
outcomes.  Overall, any savings realized by a drug
cap was offset by an increase in the rate of hospital

admissions and emergency department visits (N
Engl J Med. 2006;354:2349-2359). An accompanying
editorial states, "Effective strategies for reducing the
level and growth of spending will need to rely on
tools other than high-deductible plans and limits on
benefits" such as preventative care and dealing with
the obesity epidemic, as well as improved informa-
tion systems (N Engl J Med. 2006;354:2385-2386).

The STAR Trial (Tamoxifen and Raloxifene)
Results from the long awaited STAR trial (the

National Surgical Adjuvant Breast and Bowel project
Study of Tamoxifen and Raloxifene) have been pub-
lished as an early release article on the JAMA website.
This multicenter trial of nearly 20,000 women mean
age 58.5 years with an increased 5-year breast cancer
risk was designed to compare the incidence of inva-
sive breast cancer, uterine cancer, noninvasive breast
cancer, bone fractures, and thromboembolic events in
those treated with oral tamoxifen 20 mg per day or
raloxifene 60 mg per day over 5 years. Tamoxifen has
been used to treat early and advanced breast cancer
for more than 30 years, and has also been shown to
reduce the risk of invasive and non-invasive breast
cancer in women who were at increase risk.  
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The STAR was designed to see if the second-
generation selective estrogen receptor modula-
tor (SERM) raloxifene would also be effective in
this role.  Raloxifene is currently approved for
the prevention and treatment of post-
menopausal osteoporosis.  After 5 years, there
were 163 cases of invasive breast cancer in the
tamoxifen group and 168 in the raloxifene
group (incidence, 4.30/1000 vs 4.41/1000; RR,
1.02; 95% CI, 0.82 to 1.28).  Noninvasive breast
cancers were slightly more common in the
raloxifene group (1.52 vs 2.11 cases per 1000;
RR, 1.40; 95% CI, 0.98 to 2.00).  The rate of uter-
ine cancer was lower in the raloxifene group
(RR, 0.62; 95% CI, 0.35 to 1.08).  No differences
were found for other invasive cancers, ischemic
heart disease, stroke, or osteoporotic fractures.
Thromboembolic events were more common in
the tamoxifen group (RR, 0.70 nickel and 95%
CI, 0.54 to 0.91).  Cataracts and cataract surgery
were also less common in the raloxifene group.
The overall death rate and the causes of death
were the same in both groups. 

The authors conclude that raloxifene is as
effective as tamoxifen in reducing the risk of
invasive breast cancer, and has a lower risk of
thromboembolic events and cataracts but is asso-
ciated with a nonsignificant higher risk of nonin-
vasive breast cancer (JAMA early release, posted
online June 5, 2006 jama.ama-assn.org). This
study is important because although there was
no control group, tamoxifen is proven to reduce
breast cancer incidence and is approved for this
indication, but with a higher incidence of
endometrial cancer, thromboembolic events,
DVT, and stroke.  Previous studies have shown
that raloxifene reduces the risk of estrogen recep-
tor-positive invasive breast cancer by up to 66%
over 8 years of treatment compared to placebo
(MORE and CORE trials [JNCI 2004;96:1751-1761]).
Quality-of-life issues have been a concern with
SERMs, and was hoped that raloxifene would be
the better tolerated than tamoxifen.  

An accompanying article also published
online focused on patient reported symptoms
and quality of life issues in participants in the
STAR trial.   There was no significant differ-
ences between tamoxifen and raloxifene in
patient reported outcomes for physical health,
mental health, and depression, although the
tamoxifen group reported better sexual func-
tion (age-adjusted repeated measure odds
ratio 1.22%; 95% CI, 1.01 to 1.46).  Women in
the raloxifene group reported more muscu-

loskeletal problems (P = .002), dyspareunia 
(P < .001), and weight gain (P < .001).  Women
in the tamoxifen group reported greater sever-
ity of gynecological problems (P < .001), vaso-
motor symptoms (P < .001), leg cramps (P <
.001), and bladder control symptoms (P <
.001).  Overall, mean symptom severity was
low among women in both groups (JAMA.
early release, posted online June 5, 2006
jama.ama-assn.org). 

An accompanying editorial points out that
tamoxifen is rarely used as an agent for protec-
tion against breast cancer in women at risk,
and it had been hoped that raloxifene would
provide an alternative with equal efficacy for
breast cancer and less adverse effects.
Unfortunately, the STAR trial does not clearly
demonstrate this. Both drugs are effective at
preventing breast cancer but both carry
increased risk of endometrial cancer and
thromboembolic events. Raloxifene has an
advantage of being approved for reduction of
osteoporotic fractures, but whether this will
convince primary care physicians to prescribe
the drug for women at risk of breast cancer is
unknown (JAMA. early release, posted online
June 5, 2006 jama.ama-assn.org).

FDA Actions
Merck has received approval to market a

vaccine to prevent human papilloma virus
(HPV) infections. The vaccine received a prior-
ity review, and is seen as a major advance
because of the association between HPV and
cervical cancer.  The vaccine targets HPV types
16 and 18, which are responsible for 70% of cer-
vical cancers and types 6 and 11, which are the
most common cause of genital warts. HPV vac-
cine is given in 3 separate IM injections over 6
months and will cost $120 per dose, $360 for
the entire course.  It is approved for use in
females age 9 to 26.  Merck will market the
HPV vaccine as Gardisil.

Merck has also received approval to market its
live zoster vaccine for the prevention of herpes
zoster in individuals aged 60 and older. The vac-
cine, which is a live attenuated varicella-zoster
virus, is given as a single-dose subcutaneous
injection. The vaccine has been shown to signifi-
cantly decrease the rate of varicella-zoster (shin-
gles) in older adults and decrease the rate of
postherpetic neuralgia in those who developed
shingles despite the vaccine.  Merck will market
the live zoster vaccine as Zostavax.   ■
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