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Synopsis: ‘Idiopathic’ RBD patients with olfactory impairment
might present with stage 2 preclinical alpha-synucleinopathy.

Sources: Stiasny-Kolster K, et al. Combination of ‘Idiopathic’ REM Sleep
Behavior Disorder and Olfactory Dysfunction As Possible Indicator For

Alpha-Synucleinopathy Demonstrated By Dopamine Transporter FP-CIT-
SPECT. Brain. 2005;128:126-137.

Sleepwalkers usually awaken in the morning with little
or no recall of walking during the night. They infer that

they walked from the evidence that they find, such as an open
front door or open containers of food. In REM Sleep Behavior
Disorder, by contrast, the sleeper awakens from a vividly
recalled dream. Not only that, but he may be confronted with
evidence that some of the dreamed events actually took place.
His wife, for example, may bear the marks of blows that he
inflicted while defending himself in a fight that was entirely
fictive. If she was awakened by his shouts, she may have wit-
nessed the combative movements that resulted in her injury. In
short, she may recount an enacted dream. It might be thought
by a neurologist that the enactment of a dream, at least one
occurring during REM sleep as most do, would be obviated by
the inhibition of spinal muscle activity that normally accom-
panies REM sleep. Since 1986, however, when the first series
of adults with RBD was described, it has become clear that
REM atonia can be partially lost, resulting in motor activity
that corresponds exactly to events later recalled as part of a
dream narrative. A polysomnogram will reveal increased tonic
EMG activity, as well as increases in phasic bursts during oth-
erwise typical REM sleep. Such increases have recently been
quantified to assess the severity of RBD. Sleep architecture is
usually well preserved.
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RBD has an interesting history. It was originally
described by Michel Jouvet, a neurosurgeon and
sleep specialist who placed lesions in the region of
the locus coeruleous of the cat in an effort to local-
ize areas of the CNS essential for REM sleep. Once
the cat had fallen asleep, Jouvet observed behaviors
that were part of a cat’s waking behavioral reper-
toire, such as movements that are normally made
when toying with a mouse or grooming. Because
such behavioral stereotypes were limited to REM
sleep, Jouvet speculated that the animal was “acting
out its dream.” Subsequently, Schenck & Mahowald
at the University of Minnesota, described what
appeared to be the human equivalent in a series of
patients, most of them older men.

In a recent analysis of the dreams of RBD patients
and controls, RBD dreams were found to be more
aggressive, to contain animals, and less likely to be
sexual. A questionnaire revealed normal levels of
daytime aggressiveness. Stiasny-Kolster and col-
leagues speculate that aggressive dreams and vigor-
ous motor activity are 2 manifestations of hyperac-
tivity of a common neuronal generator. Both the
dreams and excessive motor activity can be reduced
with clonazepam.

It was observed that RBD was associated with cer-
tain neurodegenerative disorders: Parkinson disease
(PD), multiple-system atrophy (MSA), dementia with
Lewy bodies (DLB), spinocerebellar atrophy type 3
(SCA3; Machado-Joseph disease), and progressive
supranuclear palsy (PSP). These share the presence of
-synuclein-positive intracellular inclusions, and some-
times developed several years before the onset of PD.

According to a new neuropathological staging,
PD progresses from the olfactory nucleus or bulb
to the lower brainstem (medulla and pontine
tegmentum) and only later to the dopaminergic
neurons of the midbrain substantia nigra pars com-
pacta. It has long been known that olfactory dys-
function is a common and very early feature of
PD. A second early feature of PD is RBD, which is
followed by the development of PD 12.7 years
later (average) in 65% of cases. More generally,
RBD is strongly predictive of the eventual devel-
opment of an -synucleinopathy (PD, MSA or
dementia with Lewy Bodies), rather than a parkin-
sonian or dementing disorder such as PSP, corti-
cobasal degeneration, Alzheimer’s disease, or
Pick’s disease. Lewy bodies have been found in
the same brainstem areas as in PD. Taken together,
these findings imply that olfactory deficits should
be a feature of RBD, and Stiasny-Kolster et al have
now found that this is indeed so. 

They studied 30 men and women, mean age 48
years, with either RBD or subclinical RBD (ie,
PSG evidence of REM sleep without atonia and
without violent behavior). Nearly all (96.7%) of
the RBD patients had a pathologically increased
olfactory threshold, and many were also unable to
discriminate odors or identify them correctly. Two-
thirds of the RBD patients were unaware of an
olfactory deficit before testing. Eleven of the 30
patients also agreed to undergo I-123_FB-CIT
SPECT studies. The results were consistent with a
continuum of striatal dopamine transporter defi-
ciency, with the lowest values being found in PD,
followed by RBD, then by subclinical RBD.

■■ COMMENTARY
RBD can be easily recognized by the practicing

neurologist. The diagnosis can be strongly pre-
sumed from the clinical features alone, and proof is
readily obtained with a confirmatory polysomno-
gram that reveals the loss of muscle atonia normally
associated with REM sleep. The loss of atonia may
be attributed to the disruption of inhibitory systems
in the medial medulla. Treatment with clonazepam
0.5mg is fortunately nearly always effective and
greatly appreciated by patient and family. It then
remains for the neurologist to keep a watch for the
possible likely development of PD or another synu-
cleinopathy.   ■
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PFO and Cryptogenic
Stroke—What Shall We Do?
A B S T R A C T  A N D  C O M M E N T A R Y

By Matthew E. Fink, MD
Vice Chairman, Professor of Clinical Neurology, Weill-Cor-
nell Medical College, Chief, Division of Stroke and Critical
Care Neurology, NewYork-Presbyterian Hospital
Dr. Fink reports no consultant, stockholder, speaker’s bureau, research, or other

financial relationship with any company related to this field of study.

Synopsis: Patent foramen ovale is commonly associat-
ed with cryptogenic stroke, but there is inadequate evi-
dence in the medical literature to support the use of
transcatheter closure devices for either primary or sec-
ondary prevention.

Source: Kizer JR, Devereux RB. Clinical Practice. Patent
Foramen Ovale in Young Adults with Unexplained Stroke. 
N Engl J Med. 2005;353:2361-2372.

In our search for modifiable risk factors for
ischemic stroke, PFO has become a popular topic for

discussion and disagreement. Kizer and Devereux have
given us an excellent review of the available literature
with sound criticisms and insights. 

At least one-third of young adults with stroke do not
have a definable cause (“cryptogenic”), and more than
half of such persons will have a PFO diagnosed by trans-
esophageal echocardiography. It has been proposed that
the PFO can serve as a gateway to the arterial circulation
for venous thromboemboli that have formed in the legs
or pelvis. Therefore, logic suggests that treatment with
warfarin anticoagulation or closure of the defect via sur-
gery or a transcatheter device might reduce the risk of
recurrent stroke. To counter this theory, there is a large
body of evidence that demonstrates equal rates of recur-
rent stroke in patients with PFO who are treated with
aspirin or warfarin. And, there is no data from a random-
ized, prospective, clinical trial that demonstrates superi-
ority of transcatheter closure over antiplatelet or antico-
agulation therapy.

Potentially, more than 500,000 patients annually
may be candidates for a closure procedure, worldwide,
with a potential market value of $2 billion, and proce-
dural costs exceeding $10,000 for each device placed.
The FDA has provided a Humanitarian Device
Exemption which allows usage of the closure devices
for “closure of a PFO in patients with a recurrent cryp-
togenic stroke due to presumed paradoxical embolus. .
. who have failed conventional drug therapy. . . con-

ventional drug therapy is defined as a therapeutic
international normalized ratio using oral anticoagu-
lants” (JAMA. 2005;294:366-369).

At the present time, there are 4 different randomized
trials comparing transcatheter closure with medical thera-
py, and all of them are having difficulty with patient
enrollment. There are strong opinions on either side of
this argument, and we will never know what is best for
our patients until we answer the question with appropriate
clinical trials. We should refer our patients to these trials,
rather than continuing the off-label insertion of closure
devices, contrary to the guidelines that have been issued
by the FDA and our own professional societies.   ■

Not Every Stroke Patient
Needs a TEE
A B S T R A C T  &  C O M M E N T A R Y

By John J. Caronna, MD
Vice-Chairman, Department of Neurology, Cornell University
Medical Center, Professor of Clinical Neurology, NewYork-
Presbyterian Hospital
Dr. Caronna reports no consultant, stockholder, speaker’s bureau, research, or

other relationship related to this field of study.

Synopsis: In patients with an ischemic stroke, a nor-
mal carotid DUS examination does not support the
routine use of TEE to exclude the presence of complex
aortic arch plaque or thrombi.

Source: Harloff A, et al. Do Stroke Patients with Normal
Carotid Arteries Require TEE for Exclusion of Relevant Aor-
tic Plaques? J Neurol Neurosurg Psychiatry. 2005;76:
1654-1658.

Harloff and colleagues wondered whether
patients with clinically significant atherosclerosis of

the aortic arch also had atherosclerotic disease of the cer-
vical carotid arteries of comparable severity. If so, the eas-
ier to evaluate carotid artery atherosclerosis could serve as
an indicator for aortic plaques. Therefore, their aims were:

1. To determine the precise association of
carotid and aortic arch atherosclerosis in patients with
acute cerebral ischemia; and

2. To test the reliability of carotid duplex ultra-
sonography (DUS) as a replacement for transesophageal
echocardiography (TEE) to exclude or predict the pres-
ence of clinically relevant aortic arch atheromas.

In 301 consecutive acute ischemic stroke patients
admitted to a stroke unit in Germany, Harloff et al used
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2-dimensional DUS of the common carotid and internal
carotid (ICA) arteries to determine intima and media
thickness (IMT), maximal plaque area, and degree of
ICA stenosis; they used TEE to measure aortic wall
thickness (AWT).

The age of the study patients was 62 ± 11 years (mean
+ SD). There were 166 women (39%). The prevalence of
cardiovascular risk factors is shown in the table above.

Both IMT and AWT increased significantly with the
number of cardiovascular risk factors, and were higher in
patients with ICA stenosis > 50%. Aortic arch plaques > 4
mm occurred in 62/301 (22%) study subjects, and were
almost 3 times more frequent (44 % vs 15%) with ICA
stenosis > 50% compared with  ICA stenosis < 50%.

Mobile aortic thrombi were detected in 17 patients;
AWT was > 50% in 15/17 and < 4 mm in only 2 of these
patients. In patients with ICA stenosis > 50%, the inci-
dence of aortic thrombi was almost 3 times higher (11% vs
4%) than in those with ICA stenosis < 50%.

An IMT < 0.9 mm found in 95/301 (32%) patients
almost excluded AWT > 4.0 mm (negative predictive
value = 96%, 4/95 false negatives). The combination of
IMT < 0.9 mm. and no carotid plaques (49/301; 16%)
increased negative predictive value to 100%. None of
the 95 patients had aortic thrombi on TEE, but 2 of
them had left atrial thrombi.

The positive predictive value of IMT > 0.9 was low
(30%) and increased only to 33% in the presence of
carotid plaques.

■■ COMMENTARY
This study provides information useful to all physicians

who treat stroke: In patients with an ischemic stroke, a nor-
mal carotid DUS examination does not support the routine
use of TEE to exclude the presence of complex aortic arch
plaque or thrombi. In contrast, in stroke patients with sig-
nificant carotid artery atherosclerosis, TEE should be per-
formed to exclude aortic arch disease as a source for cere-
bral embolism.   ■

Lamotrigine for 
Migraine with Aura
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 Hos-
pital, Cornell Campus
Dr. Rubin is on the speaker’s bureau for Athena Diagnostics, and does research

for Pfizer and Merck.

Synopsis: The strong correlation between reduction of
aura symptoms and migraine attacks stresses the
potential role of aura-like events and possibly cortical
spreading depression as a trigger for trigeminal vascu-
lar activation, and subsequently the development of
migraine headaches.

Source: Lampl C, et al. Lamotrigine Reduces Migraine Aura
and Migraine Attacks in Patients with Migraine with Aura.
J Neurol Neurosurg Psychiatry. 2005:76:1730-1732.

In this controlled, 3-year, prospective, open study,
59 patients suffering from migraine with aura, or

migraine aura without headache, for at least 1 year,
received lamotrigine beginning at 25 mg/day for 1 month,
and if needed, increasing by 25 mg/day each month to a
maximum of 300 mg/day. Entry criteria required at least 1
headache/month graded as moderate to severe on a 4-step
scale, and exclusion criteria included prophylactic
headache medication in the 3 months preceding enroll-
ment, previous seizure history treated with lamotrigine,
hepatic, renal, or cardiac disease, and pregnancy or possi-
bility thereof. Drug efficacy was evaluated by the mainte-
nance of headache diaries documenting frequency and
duration of headache and/or aura.  Primary outcome meas-
ure was percentage of patients with at least a 50% reduc-
tion of migraine aura frequency, and secondary outcome
measures included reduction of migraine headache and
migraine aura frequency per month and reduction of
migraine aura duration. Paired t test and Pearson’s correla-
tion were used for statistical analysis.

Lamotrigine significantly reduced monthly migraine
aura frequency and duration in 44 of 59 patients, and 77%
of responders (34/44) further experienced significantly
fewer migraine headaches per month (mean, 2.1 vs 1.1; P <
0.001). Mean dose was 166.94 mg/d, most responding to
75-150 mg/d, and mean time to reach primary end point
was 4.8 months (SD, 2.3 months). Lamotrigine appears to
be an effective prophylaxis for migraine with aura, and up
to 6 months of treatment should be offered before consider-
ing it ineffective. Given the open nature of this trial, further
study of this potentially beneficial medication is warranted.
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Table 1

Baseline Characteristic of Study Patients

Risk Factor n (%)

Hypertension 220 (73)

Hyperlipidemia 115 (38)

Smoking 95 (32

Coronary Arery Disease 79 (26)

Diabetes 76 (25)

Previous Stroke or TIA 74 (25)

Peripheral Artery Disease 24 (8)



■■ COMMENTARY
First approved in 1994 as adjunctive therapy for adult

onset focal epilepsy, lamotrigine acts primarily by block-
ing sodium, and to a lesser extent, calcium channels. As
monotherapy for seizures, it is comparable to phenytoin
and carbamazepine, with fewer side effects and lower
withdrawal rates. Adverse events mandate its discontinua-
tion in 10.2% of patients (n = 3501), most often due to rash
(3.8%), which, however, may be prevented by lower initial
dosage, slower titration schedule, and avoiding co-admin-
istration of valproate, which slows lamotrigine metabo-
lism. Stevens-Johnson syndrome occurs less often with
lamotrigine compared to phenytoin, carbamazepine, and
phenobarbital and, as a further advantage, lamotrigine is
only minimally sedating (JAMA. 2004;291;605-614).

Lamotrigine is metabolized by the liver but has no
effect on hepatic enzymes and, hence, no effect on the
metabolism of oral contraceptives or other antiepileptic
medication. In epilepsy, it provides the advantage of a
broad-spectrum agent with minimal sedation or drug inter-
actions. Ataxia, dizziness, diplopia, somnolence, and
headache are the most frequently reported side effects,
with additional adverse events including vomiting and
tremor. Its most significant drawback is its slow titration
schedule, requiring 2-3 months to reach a therapeutic
maintenance dose, something that must be respected when
used for migraine therapy as well.   ■

Spinal Surgery and ALS
A B S T R A C T  & C O M M E N T A R Y

By Michael Rubin, MD

Synopsis: A small but significant number of patients
with unrecognized ALS undergo spinal surgery that in
retrospect may be inappropriate.

Source: Yoshor D, et al. Incidence and Characteristics of
Spinal Decompression Surgery After the Onset of Symptoms
of Amyotrophic Lateral Sclerosis. Neurosurgery. 2005;57:
984-989.

Spondylosis and amyotrophic lateral sclerosis
(ALS) affect patients of similar age and can mimic each

other clinically. Magnetic resonance imaging (MRI) of the
spine, when normal, will indicate when surgery is unwarrant-
ed in a patient suspected of having ALS. When spinal MRI
demonstrates spondylosis with or without compression, as it
may in over 60% of motor neuron disease patients, surgery
becomes a therapeutic option, and judgement must be exer-
cised to decide who goes under the knife. At other times,

spondylosis is diagnosed in patients unsuspected of having
ALS, only to have them deteriorate and declare themselves
subsequently. How often does this occur?

Among over 1500 patients in the Baylor Muscular Dys-
trophy Association database with motor neuron disease,
1131 had typical ALS, satisfying El Escorial/Airlie House
criteria. Of these, 47 (4.2%) had undergone spinal surgery
prior to the eventual correct diagnosis of ALS, of which 8
(17%) underwent a second additional operation. Cervical
surgery comprised the largest group (56%), including
laminectomy and discectomy/corpectomy, followed by
lumbar laminectomy or discectomy (42%) and thoracic
laminectomy (2%). No improvement was noted in 86%,
with an additional 9% experiencing small or possible
improvement. Only 2 patients (4%) truly initially benefited
from surgery, though they also progressed to ALS. 

For the most part, no significant differences could be
ascertained to separate those ALS patients who unwitting-
ly underwent surgery from those that did not, including
age at diagnosis, disease severity at time of final diagnosis,
as measured by the Appel ALS (AALS) score, mean (pre-
sumed) rate of disease progression prior to or following
final diagnosis, respiratory slope of decline, or male gen-
der. Bulbar symptoms were significantly more common in
the non-surgical group, presumably because the localiza-
tion of these symptoms precluded a spinal etiology, and a
final diagnosis of ALS was made significantly later in the
surgical group, relative to symptom onset, compared to the
nonsurgical group, presumably because surgery did not
color the thinking of the treating physicians. Overall sur-
vival, based on Kaplan-Meier curves, was not different
between the 2 groups. ALS should be considered in the
differential diagnosis, and work-up of any patient with
spondylosis being considered for surgery.

■■ COMMENTARY
Given the confusion that spondylosis causes in diagnos-

ing amyotrophic lateral sclerosis (ALS), what might be
done to secure the correct diagnosis and prevent unneces-
sary spinal surgery in these patients? Several indices, meas-
ured by diffusion-tensor magnetic resonance imaging
(MRI) of the corticospinal tract, including mean diffusivity,
fractional anisotropy, and eigen values, may hold the
answer (Cosottini M, et al. Radiology. 2005:237:258-264).
Eighteen ALS patients, 8 progressive muscular atrophy
(PMA) patients, and 12 controls underwent diffusion-ten-
sor MRI to determine if these studies distinguish patients
from controls. Statistical analysis included Mann-Whitney
testing and Pearson and Spearman rank correlation testing.
Compared to normal subjects, mean diffusivity was signifi-
cantly increased and fractional anisotropy significantly
decreased in ALS patients; the former correlating with dis-
ease duration, the latter with disease severity. PMA patients
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showed no significant change. Diffusion orthogonal to fiber
tracts was increased only in ALS, while diffusion along
fiber tracts was normal in all patients. Diffusion-tensor
MRI of the corticospinal tract differentiates ALS from
PMA and normals and provides useful information in the
workup of ALS patients. Where spondylosis muddles the
clinical picture, tensor study may clear the waters. Further
study of this modality will be welcome.   ■

Does Modafinil Improve 
Daytime Somnolence in
Parkinson’s Disease?
A B S T R A C T S  &  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: Modafinil failed to significantly improve
EDS in PD compared with placebo.

Source: Ondo WG, et al. Modafinil for Daytime Somnolence
in Parkinson’s Disease: Double Blind, Placebo Controlled Par-
allel Trial. J Neurol Neurosurg Psychiatry. 2005;76:1636-1639.

This 4-week, double blind, placebo controlled,
parallel group trial randomized 40 subjects with Parkin-

son’s disease (PD) and an Epworth Sleepiness Scale (ESS)
score > 10, to either modafinil (200-400 mg daily, 20
patients) or placebo (20 patients). Patients with undefined
serious medical conditions, as well as those diagnosed with
sleep apnea and narcolepsy, were excluded. Of the 40 sub-
jects, 37 completed the study (modafinil 19 patients, placebo
18 patients). ESS score provided the primary measure of effi-
cacy, and secondary end points included the Fatigue Severity
Scale, Hamilton Depression Scale, the multiple sleep latency
test (MSLT), and the Unified Parkinson’s Disease Rating
Scale (UPDRS). Baseline mean ESS was 15.8 3.0 for
modafinil and 15.9 3.5 for placebo treated patients, and the 2
groups were balanced for age (mean, 64.8 11.3 years), gen-
der, duration of PD (mean, 6.8 5.0 years), daily dopaminergic
dose, motor fluctuations, and UPDRS activities of daily liv-
ing and motor scores. Subjects were given one tablet of
modafinil (100 mg) or corresponding placebo upon waking
and at lunch. After one week, modafinil was increased to 2
tables (200 mg) upon waking and at lunch. After another
week, the ESS was administered by telephone. If patients
experienced an adverse event at higher doses, they were
allowed to decrease the total dose of modafinil to 200 mg

daily. The final assessment was performed 4 weeks after the
first visit. Modafinil was well tolerated, with only 1 patient
electing to return to 200 mg daily because of anxiety and
nausea. At 4 weeks, subjects on modafinil showed a non-sig-
nificant improvement in ESS compared to controls (2.7 vs
1.5 points, P = 0.28). There was a non-significant decrease in
MSLT (3.59 vs 3.28 minutes, P = 0.14), and no significant
difference in any other secondary end point.

■■ COMMENTARY
Excessive daytime somnolence (EDS) affects up to

approximately 50% of PD patients. It likely has multiple
causes, and is associated with advanced PD, long disease
duration, male gender, and the use of dopaminergic agents.
Furthermore it has been linked to catechol-O-methyltrans-
ferase (COMT) genotype, as well as low levels of orexin-
A/hypocretin-1 in ventricular cerebrospinal fluid. EDS
interferes with social interactions and driving and, thus, may
lead to social isolation. Polysomnographic testing is helpful
in selected patients to exclude secondary causes of EDS.
Treatment of EDS is difficult: use of stimulants, such as
methylphenidate, has led to inconsistent results, and side
effects are often limiting. Modafinil is a wake-promoting
agent that is FDA-approved for narcolepsy, sleep apnea, and
shift work sleep disorder. Its mechanism of action is not
understood, and it is widely used off-label for a variety of
conditions associated with impaired wakefulness or fatigue,
including multiple sclerosis and traumatic brain injury. 

Results of this study by Ondo and colleagues failed to
support the positive findings of 2 previous smaller random-
ized crossover studies.1,2 Should we therefore abandon
modafinil in treating PD-associated EDS? In our practice,
there are clearly PD patients with EDS who respond to
modafinil. However, there are no established criteria as to
which patient will respond to the drug, and response may
depend upon etiology of EDS in each individual. Conflict-
ing study results regarding modafinil use most likely reflect
our poor understanding of variability in pathophysiology of
PD-associated EDS, as well as small sample sizes, use of
subjective measurement scales, and referral bias. Modafinil
is currently not recommended in those with angina, left
ventricular hypertrophy, and other cardiac conditions.
However, all studies of modafinil in PD have found that in
these selected patient groups derived from an elderly popu-
lation, modafinil is well-tolerated. Until larger studies are
completed in PD, similar to those performed for narcolep-
sy, modafinil is worth considering to alleviate the debilitat-
ing symptoms of EDS for selected PD patients.   ■
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Cannabis-Based 
Medicine for MS Pain
A B S T R A C T  &  C O M M E N T A R Y

By Brian R. Apatoff, MD, PhD
Director, Multiple Sclerosis Clinical Care and Research Cen-
ter, Department of Neurology and Neuroscience, NewYork-
Presbyterian Hospital, Cornell Campus
Dr. Apatoff is on the speaker’s bureau for Biogen and Teva.

Synopsis: A long term placebo controlled study is now
needed to establish whether cannabinoids may have a
role beyond symptom amelioration in MS.

Sources: Rog DJ, et al. Randomized, Controlled Trial of
Cannabis-Based Medicine in Central Pain in Multiple Scle-
rosis. Neurology. 2005;65:812-819; Zajicek JP, et al. Cannabi-
noids in Multiple Sclerosis (CAMS) Study: Safety and Effica-
cy Data for 12 Months Follow Up. J Neurol Neurosurg 
Psychiatry. 2005;76:1664-1669.

This controlled study by rog and colleagues of
66 multiple sclerosis (MS) patients with advanced dis-

ability (mean EDSS, 5.9 ± 1.3) and chronic, stable neuro-
pathic pain of at least 3 months duration (59 dysesthetic, 7
painful spasms), was conducted in a 5-week treatment
period (1-week run-in, 4-week treatment) with a whole-
plant cannabis-based medicine (CBM) containing delta-9-
tetrahydrocannabinol:cannabidiol (THC:CBD), delivered
via an oromucosal spray. The CBM was used as an adjunc-
tive analgesic treatment, with each spray delivering 2.7 mg
of THC and 2.5 mg of CBD, and patients could self-titrate
up to a maximum of 48 sprays in a 24-hour period. In
week 4, the mean number of daily sprays taken of CBM
was 9.6 (range, 2-25, SD = 6.0), vs 19.1 daily sprays of
placebo (range, 1-47, SD = 12.9). Pain and sleep distur-
bance were recorded daily on an 11-point rating scale.

CBM had a greater effect than placebo for reduction of
pain intensity (CBM mean change-2.7, placebo-1.4, P =
0.005) and sleep disturbance (CBM-2.7, placebo-1.7, P =
0.003). CBM was generally well tolerated, with side-effects
of dizziness, dry mouth, sedation, and memory complaints.

A longer term follow-up of the Cannabinoids in Multiple
Sclerosis study (CAMS) was previously reported in Neurolo-
gy Alert. Vol 22; No. 5; p. 37. and Zajicek J, et al. Cannabi-
noids for treatment of spasticity and other symptoms related
to multiple sclerosis (CAMS study): Multicenter, random-

ized, placebo-controlled trial. Lancet. 2003;363:1517-1526.
This large trial of 630 MS patients, followed for up to 12
months, showed a small treatment effect on muscle spasticity,
as measured by an improvement in the Ashworth score. There
was suggestive evidence of subtle benefits for other aspects of
disability including ambulation, pain, spasms, and sleep.

■■ COMMENTARY
Although the use of cannabis products for med-

ical indications remains a politicized issue in the
United States, these controlled studies from the
United Kingdom support a benefit of cannabinoids
for severe chronic pain that often complicates the
course of MS patients with advanced disease.
Despite a randomized assignment to treatment arms
in the CBM study, there appeared to be a dispropor-
tionate number of CBM patients on certain concomi-
tant analgesic medications than placebo patients (eg,
tricyclic antidepressants, 13 patients in the CBM
group, 5 patients in the placebo group; strong opi-
oids, 3 in the CBM group, 0 in the placebo group).
Nonetheless, the significance of the overall results
from both trials indicates a role for cannabinoids in
the management of refractory pain syndromes and
other complex neuropathic symptomatology in MS
patients with advanced disability.   ■

Fabry Disease: An 
Underappreciated Cause of
Cryptogenic Ischemic 
Stroke in Young Adults
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
of 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: Fabry disease must be considered in all
cases of unexplained stroke in young patients, especially
in those with the combination of infarction in the verte-
brobasilar artery system and proteinuria.

Source: Rolfs A, et al. Prevalence of Fabry Disease in
Patients with Cryptogenic Stroke: A Prospective Study.
Lancet. 2005;366:1794-1796.

Fabry disease is an x-linked recessive lysosomal
storage disorder due to deficient activity of β-galac-
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tosidase A (β-Gal A) leading to accumulation of globo-
triaosylceramide in vascular endothelium. The disease
predominantly affects males who have very low or unde-
tectable β-Gal A activity. Females may be affected to a
variable degree because of random X-chromosome inac-
tivation. The diagnosis in males is made by the determi-
nation of very low or absent β-Gal A activity in plasma
or peripheral leukocytes. In affected females, the gene
mutation must be detected, as β-Gal A levels may vary
from normal to low. Clinical onset of the disease may
begin in childhood, although without a known family
history, the diagnosis may not be made until progression
of symptoms into adulthood. Globotriaosylceramide
accumulation in the vasculature of the kidney, heart, and
brain may lead to renal failure, myocardial infarction,
and ischemic stroke at an early age, due to vascular
occlusion and a prothrombotic state. The ischemic
strokes tend to occur in the posterior circulation, involv-
ing both large and small vessels. Characteristic skin
(angiokeratomas) and ocular (corneal opacities) lesions,
as well as a painful peripheral neuropathy are also found
in many affected patients. Early initiation of recombi-
nant human β-galactosidase A replacement therapy can
reverse the lysosomal storage and halt disease progres-
sion. However, enzyme replacement therapy for Fabry
disease is expensive, and its long-term clinical efficacy
is uncertain.

Ischemic stroke in young adults may be caused by
systemic disorders which are not associated with tradi-
tional vascular risk factors. Rolfs and colleagues set out
to determine the importance of unrecognized Fabry dis-
ease in young patients with acute ischemic stroke.
Between February 2001 and December 2004, 721 Ger-
man adults aged 18-55 years were screened for Fabry
disease. All the patients had had a cryptogenic ischemic
stroke, without typical vascular risk factors. Activity of
plasma β-Gal A was measured in men, followed by
sequencing of the entire β-Gal A gene in those men with
low enzyme activity. The entire β-Gal A gene was
screened for mutations in women, even if enzyme activi-
ty was normal. Biologically significant mutations within
the β-Gal A gene, establishing the diagnosis of Fabry dis-
ease, were found in 21 of 432 (4.9%) of males and 7 of
289 (2.4%) of females. The mean onset of symptomatic
cerebrovascular disease associated with Fabry disease
was 38.4 years in the male stroke patients and 40.3 years
in the females. Stroke in young adults with Fabry disease
was significantly more likely to be in the vertebrobasilar
distribution, presenting with ataxia, dysarthria, nausea,
and dizziness. Based on an estimate of 27% of strokes

being cryptogenic, the 4% incidence of Fabry disease
corresponds to about 1.2% of the stroke patients aged
between 18 and 55 years. The clinical effect of enzyme
replacement therapy on cerebrovascular events is
unknown, although studies have shown that treatment
reverses abnormal cerebral blood flow.

Fabry disease should be added to the multiple etiolo-
gies to be considered in young adults with ischemic
strokes. The diagnosis is especially important because of
the possibility of a specific treatment, which may pre-
vent progressive multi-organ vascular disease. It should
be considered in unexplained ischemic stroke in young
patients, especially when vertebrobasilar territory infarc-
tion is seen in combination with proteinuria.   ■

CME Questions
1. In a patient with ischemic stroke and ICA stenosis > 50%, the

frequency of aortic plaque > 4 mm is about:
a. 20%
b. 40%
c. 60%
d. 80%
e. 100%

2. Side effects of lamotrigine include:
a. ataxia and dizziness.
b. diplopia.
c. somnolence and headache.
d. vomiting and tremor.
e. All the above

3. Comparing amyotrophic lateral sclerosis patients who unwit-
tingly underwent spinal surgery to those that did not,:
a. those that had surgery were older at diagnosis.
b. disease severity at time of final diagnosis was worse in those

that had surgery.
c. mean (presumed) rate of disease progression prior to diagnosis

was more rapid in those that had surgery.
d. mean (presumed) rate of disease progression following final

diagnosis was more rapid in those that had surgery.
e. bulbar symptoms were significantly more common in the non-

surgical group.
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In September of 2005, an FDA advisory com-
mittee recommended approval of muragli-
tazar for the treatment of type 2 diabetes.

However new review of the data presented to the
FDA challenges the safety of the drug, and sug-
gests that compared with placebo or standard
treatment, muraglitazar is associated with excess
mortality. 

The drug is a peroxisome proliferator-activated
receptor (PPAR) that has both alpha receptor
activity (similar to fenofibrate and gemfibrozil)
and gamma receptor activity (similar to pioglita-
zone and rosiglitazone). Muraglitazar has been
widely anticipated because of its dual effect of
improving lipid profiles and increasing insulin
sensitivity in patients with type 2 diabetes.  

In the new study, researchers from the
Cleveland clinic reviewed the data submitted to
the FDA from phase 2 and 3 clinical trials. The
combined studies included 3725 patients who
were randomized to receive differing doses of
muraglitazar, pioglitazone, or placebo in combi-
nation with metformin or glyburide in trials
ranging from 24 to 104 weeks.  The primary end
points were death, nonfatal MI, or nonfatal stroke
and a more comprehensive composite outcome,
which included those 3 outcomes plus incidence
of CHF or TIA.  The primary outcome (death, MI,
or stroke) occurred in 35 of 2374 (1.47%) of
muraglitazar treated patients and in 9 of 1351
(0.67%) of patients in the combined placebo and
pioglitazone treatment groups (RR 2.23; 95% CI,
1.07-4.66; P. = .03).  The more comprehensive out-
come occurred in 2.11% of muraglitazar treated
patients and 0.81% of control patients (RR, 2.62;
95%CI, 1.36-5.05; P = .004).  Incidence of CHF was

0.55% muraglitazar and 0.07% controls (P = .053).  
The authors conclude that compared with

placebo or pioglitazone, muraglitazar was associ-
ated with increased risk of death, major adverse
cardiovascular events, and CHF.  They also rec-
ommend the FDA not approve the drug until
safety can be documented (Nissen SE, et al. Effect
of Muraglitazar on Death and Major Adverse
Cardiovascular Events in Patients with Type 2
Diabetes Mellitus. JAMA. 2005;294:
2581-2586).  

In a related, provocative editorial, James
Brophy MD from McGill University suggests tac-
tics that pharmaceutical companies use to "foster
an allusion of safety" when presenting data as
part of a FDA application including selecting
study populations unlikely to have adverse out-
comes, conducting under powered studies that
are unable to detect meaningful safety differ-
ences, reporting individual rather than composite
safety outcomes, and others.  He poses the ques-
tion "which safety message will the FDA buy?"
(Brophy JM. Selling Safety—Lessons From
Muraglitazar. JAMA. 2005;294:2633-2635).
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Which Antipsychotics Are More Dangerous?
Newer atypical antipsychotic drugs have

been associated with higher death rates in eld-
erly patients. Now, a new study shows that con-
ventional antipsychotics are at least as
dangerous as the newer drugs.  In a retrospec-
tive cohort study, nearly 23,000 patients age 65
and older who had received conventional or
atypical antipsychotic medications between
1994 and 2003 were studied.  Conventional
antipsychotic medications were associated with
a significantly higher adjusted death rate then
atypical antipsychotic medications for all time
intervals studied up to 180 days (relative risk
1.37; 95% CI, 1.27-1.49).  The relative risk was
also higher for less than 40 days (RR, 1.56), 40-
79 days (RR, 1.37), and 80-180 days (RR, 1.27).
The greatest risks were for death occurring
within the first few weeks after initiation of
medication especially higher doses of conven-
tional antipsychotics drugs. 

The authors conclude that conventional
antipsychotic medications are least as likely as
atypical agents to increase the risk of death
among elderly patients, and that conventional
drugs should not be used to replace atypical
agents if they were discontinued because of
recent FDA warnings (Wang PS, et al. Risk of
Death in Elderly Users of Conventional Vs.
Atypical Antipsychotic Medications. N Engl J
Med. 2005;353:2335-2341).

Should CPOE Undergo Evaluation?
Physicians who use computerized physician

order entry (CPOE) systems often report that it
is not a panacea for saving time and preventing
medication errors.  A new study raises concerns
about an increase in adverse outcomes associ-
ated with CPOE.  Researchers from Children's
Hospital of Pittsburgh reviewed demographic,
clinical, and mortality data before and after
implementation of a commercially sold CPOE.
Mortality rates were significant higher after
implementation (75 deaths among 1942 children,
3.86% after implementation vs 39 of 1394, 2.80%
prior to implementation, odds ratio: 3.28; 95%
CI; 1.94-5.55).  The authors suggest that while
CPOE may hold great promise, "Institutions
should continue to evaluate mortality effects, in
addition to medication air rates. . ." They also
suggest that CPOE should undergo rigorous
review and evaluation, similar to drugs, to
assess safety prior to implementation (Han YY,

et al. Unexpected Increased Mortality After
Implementation of a Commercially Sold
Computerized Physician Order Entry System.
Pediatrics. 2005;116:1506-1512).

New Treatment for Tennis Elbow
Botulinum toxin may be effective for treating

tennis elbow, according to new study.  Sixty
patients with lateral epicondylitis were random-
ized to injections of 6 units of botulinum toxin
type A or normal saline placebo injections.
Subjective pain was significantly reduced in the
botulinum group at 4 weeks (visual analog scale
25.3 mm botulinum vs 50.5 mm placebo [P <
0.001]) and was sustained at 12 weeks.  Grip
strength was not statistically different between
the 2 groups, although mild paresis of the fingers
occurred in 4 patients in the botulinum group at 4
weeks, but none of the patients in the placebo
group. In only one patient did the symptoms per-
sist until week 12. More patients in the botulinum
group experience weak finger extension at 4
weeks as well (10 patients botulinum vs 6
patients placebo).  

The authors conclude that botulinum toxin
may be effective in treating pain over 3-
month periods in patients with lateral epi-
condylitis, but the injections may be assisted
with digit paresis and weakness of finger
extension (Wong SM, et al. Treatment of
Lateral Epicondylitis with Botulinum Toxin:
A Randomized, Double-Blind, Placebo-
Controlled Trial. Ann Int Med. 2005;143:
793-797).

FDA Actions
Moxifloxacin (Avelox-Bayer) has been

approved for the treatment of complicated intra-
abdominal infections including polymicrobial
infections. The approval was based on a study
which showed that intravenous or oral moxi-
floxacin was as effective as IV therapies such as
piperacillin/tazobactam (Zosyn) followed by oral
amoxicillin/clavulanic acid (Augmentin).  In a
separate study, moxifloxacin was found to be
equivalent to ceftriaxone plus metronidazole fol-
lowed by oral amoxicillin/clavulanic acid for
treating complicated intraabdominal infections.
Moxifloxacin is also approved for treatment of
acute bacterial sinusitis, acute bacterial exacerba-
tion of chronic bronchitis, community acquired
pneumonia, and skin and skin structure infec-
tions caused by susceptible organisms.   ■
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