
Is Snoring a Risk Factor for
Stroke?

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-Cornell 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 rela-

tionship with any company related to this field of study.

Synopsis: In a prospective cohort study of 697 patients with
obstructive sleep apnea followed for a median duration of 3.4 years,
there was a significant association with stroke or death (adjusted

hazard ratio, 1.97; 95% CI, 1.12-3.48; P = 0.01).

Source: Yaggi HK, et al. Obstructive Sleep Apnea As a Risk Factor for
Stroke and Death. N Engl J Med. 2005;353:2034-2041.

As the second leading cause of death worldwide, and the
leading cause for permanent disability, ongoing efforts to iden-

tify modifiable risk factors to reduce the burden of stroke has taken
on great importance. Neurologists have long suspected that obstruc-
tive sleep apnea is associated with an increased risk of stroke but,
until now, there was no strong epidemiological evidence to confirm
these suspicions. In addition, it was never clear whether obstructive
sleep apnea was a cause or consequence of stroke.

Yaggi and colleagues at Yale performed a prospective, observa-
tional cohort study of 1022 patients who were referred for evaluation
of sleep-disordered breathing. The exposure group was defined as
patients over age 50, having 5 or more apnea-hypopnea events per
hour of sleep; patients with less than 5 events per hour constituted
the comparison group. Patients were excluded from the study if they
had any prior history of stroke, myocardial infarction, or tracheosto-
my. Other risk factors, including hypertension, atrial fibrillation, dia-
betes mellitus, or hyperlipidemia, were noted. A single, overnight
polysomnographic study was conducted, and sleep stages were
scored according to standard criteria. Patient follow-up was per-
formed by questionnaire and telephone call to identify a first stroke
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or death, and any reported event was confirmed by
review of medical records. 

A total of 697 of the 1022 study participants (68%) were
classified as having obstructive sleep apnea syndrome, and
they were followed for a median duration of 3.4 years
(interquartile range, 2.8-4.2), with the remainder followed as
the comparison group. Complete follow-up information was
obtained for 842 patients (82%). Incident stroke or death
from any cause occurred in 88 patients (9%), and included
22 strokes and 50 deaths in the group with obstructive sleep
apnea as compared with 2 strokes and 14 deaths in the com-
parison group. Even after adjusting for all other stroke risk
factors, the obstructive sleep apnea syndrome retained a sta-
tistically significant association with stroke or death (hazard
ratio, 1.97; 95% CI, 1.12-3.48; P = 0.01).

■■ COMMENTARY
The Yale group has provided us with strong and com-

pelling data that support our suspicions that obstructive sleep
apnea is a significant and powerful risk factor for stroke or
death. Prior to this study, it was unclear if the suspected asso-
ciation was due to other associated risk factors such as obesi-
ty and hypertension. However, even after adjusting for these
risk factors, obstructive sleep apnea remains a significant and
independent risk factor for stroke or death.

Obstructive sleep apnea results in a number of phys-
iologic derangements that could increase the risk of
stroke, including decreased cerebral blood flow, hyper-
coagulability, occult paroxysmal atrial fibrillation, par-
adoxical embolism, hypoxia-related cerebral ischemia,
and accelerated atherosclerosis. It seems clear that this
syndrome is a significant risk factor for stroke, and
neurologists should con-

sider and evaluate those

patients at risk who report loud snoring that is frequent
or continuous. Once diagnosed, we need to determine
if successful interventions, such as continuous positive
airway pressure during sleep, will help reduce the risk
of stroke or death. Hopefully, we have identified anoth-
er modifiable risk factor that will help us in the primary
and secondary prevention of stroke and other cardio-
vascular diseases.   ■

Hyperglycemia Associated
with Decreased Recanalization
After IV t-PA in Acute Stroke
By Dana Leifer, MD
Associate Professor, Neurology, Weill Medical College of 
Cornell University
Dr. Leifer reports no consultant, stockholder, speaker’s bureau, research, or

other financial relationship related to this field of study.

Synopsis: Recanalization after treatment with intra-
venous tissue plasminogen activator (t-PA) is more like-
ly in acute stroke patients whose admission serum glu-
cose is less than 158 mg/dL.

Source: Ribo M, et al. Acute Hyperglycemia State Is Associ-
ated With Lower tPA-Induced Recanalization Rates in
Stroke Patients. Stroke. 2005;36:1705-1709.

The wide range of outcomes directly associated
with intravenous (IV) thrombolytic treatment of

stroke with tissue plasminogen activator (t-PA) is proba-
bly unique among pharmacologic therapies. It can pro-
duce dramatic resolution of severe neurologic deficits,
but it can also cause intracerebral hemorrhage with cata-
strophic worsening. Multiple studies have attempted to
develop criteria that use clinical characteristics and
imaging studies to define the relative risks and benefits
associated with IV thrombolytic therapy in individual
patients, and to decrease the chance of a poor outcome.

A growing body of evidence suggests that hyper-
glycemia is associated with poor outcome in acute stroke
patients and, in particular, decreases the chance of success-
ful treatment with intravenous t-PA. Recently, Ribo and
colleagues studied 139 consecutive patients who were
treated with t-PA and had middle cerebral artery (MCA)
occlusions documented on transcranial Doppler (TCD).
Continuous TCD monitoring was performed for 2 hours
after the start of t-PA administration.  Recanalization was
documented in 32% of the patients.  Patients with com-
plete recanalization had a lower average serum glucose
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(127 vs 146 mg/dL; P = 0.039) than those without it, but
hemoglobin A1c levels were identical at 6.3% in the 2
groups. Distal (rather than proximal) MCA occlusion and
relatively lower platelet counts (192 vs 229 x 106/L) also
independently predicted recanalization after correction for
etiology, age, and risk factors.  Cardioembolic occlusions
were more common in the group with recanalization (38%
vs 22%), but this difference was not significant.

Statistical analysis demonstrated that the most predictive
cut point was at 158 mg/dL. Thirty-six percent of those
with a lower glucose recanalized, but only 16% of patients
with a higher glucose recanalized (P = 0.035).  Moreover,
outcome was better in the group with lower glucose, which
had an average NIHSS of 7 at 48 hours compared to 14.5 in
the group with glucose over 158 mg/dL (P = 0.04).

It should be noted that continuous TCD monitoring can
improve the rate of recanalization with IV t-PA (N Engl J
Med. 2004;351:2170-2178.) and may, therefore, have
influenced the results of this study. It is possible that the
effects of hyperglycemia might be dependent on the con-
comitant TCD monitoring, but this possibility seems
unlikely in light of other evidence that hyperglycemia
worsens outcome in stroke patients in general, and after IV
t-PA treatment in particular.

A recent study by Hachinski and colleagues prospective-
ly studied 219 consecutive patients treated with intravenous
t-PA at 2 academic medical centers and 33 affiliated hospi-
tals (Neurology. 2005;65:1169-1743). Twenty-eight percent
of the patients made a rapid, major neurologic improvement
at 24 hours, with an improvement of 8 or more points on the
NIH stroke scale (NIHSS) or an NIHSS of 0 or 1. Statistical
analysis demonstrated that admission glucose level < 8.0
mmol (< 144 mg/dL) on admission, as well as absence of
cortical involvement on CT scan 24 hours after t-PA and
female sex were independently associated with major neu-
rologic improvement after correction for age, diabetes, and
NIHSS. There were no significant differences in age, vascu-
lar risk factors, previous medications including aspirin,
admission NIHSS score, and t-PA dose between patients
with major improvement compared to those without it. This
study also found that early improvement was correlated with
good recovery at 3 months.

Other studies have shown that hyperglycemia is associated
with poor outcome in acute stroke patients who have not
received t-PA (Stroke. 2001;32:2426-2432). At present, there is
no direct evidence that aggressive treatment of hyperglycemia
improves outcome in clinical stroke, but tight control of glu-
cose in critically ill patients with a variety of different underly-
ing diseases is beneficial (N Engl J Med. 2001;345:1359-
1367). In addition, intravenous glucose/potassium/insulin ther-
apy has been shown to be safe in acute stroke, and an efficacy
trial is now in progress (Stroke. 2004;35:122-126).

The explanation for the deleterious effects of hyper-
glycemia in stroke is not certain but, as Ribo et al explain,
elevated glucose levels appear to inhibit fibrinolysis and to
elevate levels of plasminogen activator inhibitor-1 (Arte-
rioscler Thromb. 1993;13:1822-1828). In addition, glyco-
sylation of annexin II interferes with formation of the fibri-
nolytic complex between plasminogen, t-PA and annexin
II (Diabetes. 50;2001:1666-1674). Interestingly, annexin
II has a short half-life compared to hemoglobin. So, rela-
tively short-term hyperglycemia could lead to alteration in
the glycosylation of annexin II or other proteins involved
in fibrinolysis. This could explain why Ribo et al found
that admission glucose levels, but not chronic hyper-
glycemia, as measured by hemoglobin A1c, decreased the
rate of recanalization.

In this background, although the mechanism for the
effects of hyperglycemia remains uncertain, the provoca-
tive results of the work of Ribo et al suggest that glucose
levels should be monitored carefully, and that aggressive
treatment of hyperglycemia should be considered in
patients receiving thrombolytic treatment for acute stroke.
Further studies of hyperglycemia and stroke are required
to define the optimum parameters for glucose control in
stroke patients and to understand the mechanisms underly-
ing the association of hyperglycemia and poor outcome in
cerebral ischemia.   ■

HTLV-1 and the 
Peripheral Nervous System
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: Human T-cell lymphotropic virus type I
(HTLV-1) is a human retrovirus and the etiologic agent
for a progressive neurological disease called HTLV-1-
associated myelopathy/tropical spastic paraparesis
(HAM/TSP). Although masked by the more prominent
myelopathy, involvement of the peripheral nervous sys-
tem also occurs.

Source: Grindstaff P, Gruener G. The Peripheral Nervous
System Complications of HTLV-1 Myelopathy (HAM/TSP)
Syndromes. Semin Neurol. 2005;25;315-327.

Human t-cell lymphotropic virus type 1 (HTLV-1),
a human retrovirus, is the etiologic agent for a
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slowly progressive thoracic myelopathy with back and
leg pain, ambulatory difficulties, spastic paraparesis, and
urinary frequency or incontinence. Some HTLV-1 indi-
viduals demonstrate leg weakness with sensory ataxia,
symptoms of painful sensory neuropathy, distal sensory
impairment, and depressed deep tendon reflexes, and
have been designated the ataxic group, in contrast to the
former spastic group. Both were formerly encompassed
under the rubric Jamaican neuropathy because the con-
dition was first described in the Jamaican population.
Subsequently, Tropical Spastic Paraparesis (TSP)
became the designation for the spastic group and, more
recently, with recognition of the etiologic role of HTLV-
1 in TSP, the World Health Organization has agreed that
HTLV-1-associated myelopathy (HAM) be termed
HAM/TSP, as they are the same entity. Less well publi-
cized is involvement of the neuromuscular system with
HTLV-1, the subject of this review.

Autopsy studies have documented anterior horn cell
involvement in HAM/TSP patients, and case reports
describe individuals with amyotrophic lateral sclerosis
(ALS)-like syndromes. Most, however, have some atypi-
cal clinical, pathological (biopsy), or laboratory feature
suggesting a diagnosis other than ALS and, even absent
any such indication, the association may be coincidental.
Nonetheless, the overlap suggests that HTLV-1 testing
may be appropriate in patients felt to have motor neuron
disease.

Peripheral neuropathy occurs in HTLV-1 individuals;
one series documenting a 6.3% incidence of an axonal
or mixed axonal demyelinating primarily sensory neu-
ropathy among 335 infected patients. Sural nerve biopsy
(n = 5) revealed perivascular infiltrates and axonal
degeneration in 2 each, and demyelinating changes in
one. Other large series report a higher incidence of sub-
clinical neuropathy, approaching 50%, based on electro-
diagnostic studies. Clinically, however, approximately
15% of HTLV-1 patients may have symptomatic periph-
eral neuropathy.

Both inflammatory and noninflammatory myopathy
is described in HTLV-1, including pathologically docu-
mented inclusion body myositis, polymyositis and der-
matomyositis. But in no instance is there any unique
clinical or pathological feature to distinguish the condi-
tion from anything other than coincident overlap of 2
diseases. Response to corticosteroid treatment is also
reported in some of these patients.

■■ COMMENTARY
Myelopathy develops in only 1-2% of individuals

infected with HTLV-1. Risk factors for its development
vary between populations and with host genetic back-

ground, but include HTLV-1 provirus load, certain HLA
alleles, and certain HTLV-1 tax subgroups. HTLV-1
patients from Kagoshima, (Kyushu Island, southwestern
Japan), who developed HAM/TSP, demonstrated a 10-
fold greater median provirus load in peripheral blood
mononuclear cells compared to asymptomatic HTLV-1-
seropositive carriers. Increased risk of progression to dis-
ease was similarly associated with high HTLV-1 provirus
load (Nagai M, et al. J Neurovirol. 1998;4:586-593), as
was progression of motor disability (Takenouchi N, et al.
J Neurovirol. 2003;9:29-35). Genetic background
appears to be of consequence in developing HAM/TSP.
Provirus load in seropositive asymptomatic carriers in
genetic relatives of patients with HAM/TSP is signifi-
cantly higher than that of non-HAM/TSP-related asymp-
tomatic carriers (Nagai et al ibid). In Kagoshima, out-
come of HTLV-1 infection is associated with HLA alle-
les DRB1*0101, B*5401, A*02 and Cw*08 (Jeffery, KJ,
et al. J Immunol. 2000;165:7278-7284), and HLA-A*02
and Cw*08 genes are each independently associated with
lower HTLV-1 provirus load and with protection from
HAM/TSP. Increased susceptibility to HAM/TSP is
associated with HLA-DRB1*0101 and B*5401 and with
HTLV-1 tax gene sequence variation (Furukawa Y, et al. J
Infect Dis. 2000;182:1343-1349).  Hence, host genetic
factors and HTLV-1 subgroups are independent factors in
the risk of developing HAM/TSP.   ■

Strokes Too Mild for IV tPA May
Still Have Severe Outcomes
A B S T R A C T  &  C O M M E N T A R Y

By Alan Z. Segal, MD
Assistant Professor, Department of Neurology, Weill-Cornell
Medical College, Attending Neurologist, NewYork-
Presbyterian Hospital
Dr. Segal is on the speaker’s bureau of Boehringer Ingelheim.

Synopsis: A substantial minority of patients deemed
too good for intravenous tPA were unable to be dis-
charged home. A re-evaluation of the stroke severity cri-
teria for tPA eligibility may be indicated.

Source: Smith EE et al. Poor Outcomes in Patients Who Do
Not Receive Intravenous Tissue Plasminogen Activator
Because of Mild or Improving Ischemic Stroke. Stroke.
2005;36:2497-2499.

Intravenous tpa treatment for acute ischemic
stroke carries a significant risk of intracerebral hemor-
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rhage. Patients who have a relatively small stroke with a
benign natural history, may not justify this therapy. In
the NINDS tPA study, patients were excluded if they had
"rapidly improving or minor symptoms." This lead to a
subcategory of acute stroke patients referred to as "too
good to treat" or TGT. Many of these patients also
showed "rapid improvement" or RI, hopefully indicative
of a continued upward trajectory. Smith and colleagues,
however, report that a substantial subset of TGT
patients, especially those with RI, may still go on to poor
outcomes after being excluded from tPA treatment.

Among 128 patients presented to the Massachusetts
General Hospital within the 3-hour time window for
acute stroke, 71 were deemed ineligible for treatment.
Among these 71 patients, the majority (41) were exclud-
ed because they were TGT. Half of these 41 showed RI
in the emergency room, with improvements on their
National Institute of Health Stroke Scale (NIH-SS) from
approximately 5 to 3. Patients who showed the greatest
acute improvement in their NIH-SS (< 4 points) prior to
the tPA decision were more likely to have a subsequent
neurological deterioration (with a relative risk of 4.1, P
= 0.05). These patients were more likely to show large
vessel occlusions on vascular imaging, compared with
those who had a more modest or absent RI. Overall,
27% of TGT patients (11/41) were determined to have
an unfavorable outcome, either because they showed
neurological worsening or had a persistent neurological
deficit preventing them from being discharged directly
to home.

■■ COMMENTARY
One of my trainees once referred to the decision to

give tPA for acute stroke as "the most risky thing we do
in medicine, based on the least information." These data
suggest, however, that a decision not to give tPA based
on a perception that the patient will do well without it, is
perhaps equally risky.

The issue of rapid improvement is a thorny one.
Stroke patients are moving targets no matter what their
underlying vascular pathology may be. Lacunar stroke
patients may stutter, with apparent stability or even tran-
sient resolution proceeding towards much more dense
defects hours later. Patients with large vessel strokes (as
shown in Smith et al data) may fluctuate even more
widely. Acute stroke therapy, unfortunately, does not
give us time to make these observations. We must base
our decision to treat or not to treat on a single assess-
ment, move forward from there, and not function with
the "retrospect-oscope."

There is also ambiguity in our terminology.  A mild
deficit is generally thought to refer to an NIH-SS < 4. A

patient with an expressive aphasia and a facial droop,
however, may only have an NIH-SS of 3, yet might have
a potentially disabling infarct.

Given these uncertainties, whether we treat or not, it
is crucial that we communicate effectively with patients
(and even more so their families). Whenever possible,
they should be included in the decisions that we make,
and together, we will live with the consequences.   ■

Clopidogrel and Aspirin:
New Data From COMMIT
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 a wide range of patients with acute MI,
adding clopidogrel 75 mg daily to aspirin and other
standard treatments (such as fibrinolytic therapy) safe-
ly reduces mortality and major vascular events in hos-
pital, and should be considered routinely.

Source: Chen ZM, et al. COMMIT (Clopidogrel and Meto-
prolol in Myocardial Infarction Trial) Collaborative Group.
Addition of Clopidogrel to Aspirin in 45,852 Patients With
Acute Myocardial Infarction: Randomized Placebo-Controlled
Trial. Lancet. 2005;366:1607-1621.

In 2004, the match trial1 results indicated that
in patients with recent ischemic stroke or transient

ischemic attack (TIA), the addition of aspirin (ASA)
75mg. daily to clopidogrel 75mg. daily did not reduce
the risk of recurrent cerebral ischemic events, but did
increase the risk of major bleeding compared with clopi-
dogrel alone. Therefore, many neurologists discontinued
the use of clopidogrel in combination with ASA in favor
of the use of ASA alone or in combination with extend-
ed release dipyridamole.

In COMMIT, 46,000 patients with suspected acute
myocardial infarction (MI) at 120 hospitals in China,
were randomly allocated to ASA 162mg. daily and
clopidogrel 75mg. daily without a loading dose, or to
ASA and placebo. Treatment continued until hospital
discharge or until day 28, whichever came sooner (mean
15 days in survivors). At the end of treatment, a form
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was completed concerning compliance with study treat-
ment, use of other therapies, possible side effects of
study medication, and major clinical events.

Allocation to ASA plus clopidogrel produced a sig-
nificant (9%) relative reduction in death, recurrent MI,
or stroke compared to ASA alone. There also was a sig-
nificant (7%) relative reduction in death. These effects
on death, recurrent MI, or stroke were consistent across
a wide range of patients, and were independent of other
treatments being used.

There was no excess risk of fatal, transfused, or cere-
bral bleeds in the clopidogrel group, either overall or in
patients older than 70 years of age, or in those treated
with fibrinolytic drugs.

■■ COMMENTARY
The contradictory findings of the COMMIT and

MATCH trials are not strictly comparable. COMMIT
studied the acute effects of clopidogrel added to ASA in
patients admitted within 24 hours of a suspected acute
MI. During the critical period of one day to 4 weeks
after MI, combination antiplatelet therapy produced a
clinical benefit without excess major bleeding or
intracranial hemorrhage.

In contrast, MATCH randomized patients several
weeks (mean, 26.5 days) after the acute phase of
ischemic stroke or TIA. MATCH studied the addition
of ASA to clopidogrel treatment and follow-up con-
tinued for more than a year. At 18 months, compared
with clopidogrel alone, the risk of major bleeding
with the addition of ASA outweighed any benefit.

The results of COMMIT indicate only that combi-
nation antiplatelet therapy with ASA and clopidogrel
has benefit in the critical care setting of acute MI,
without an excess risk of serious bleeding complica-
tions. The clinical benefit of clopidogrel emerged as
early as the first day, even though no loading dose
was given in this study. There was no excess risk of
serious bleeding complications in this group of hospi-
talized patients without symptomatic cerebrovascular
disease at entry in the study.

For the neurologist, the results of COMMIT sug-
gest that combination therapy might be useful in the
acute stroke setting, and that a similar mega trial
should be undertaken to study the question.   ■

References
1. Diener HC, et al. Aspirin and Clopidogrel Compared

With Clopidogrel Alone After Recent Ischaemic Stroke or
Transient Ischaemic Attack in High-Risk Patients
(MATCH): Randomised, Double-Blind, Placebo-Con-
trolled Trial. Lancet. 2004;364:331-337.

Pathophysiology of 
Muscle Cramps
A B S T R A C T  &  C O M M E N T A R Y

By Michael Rubin, MD

Synopsis: Patients will benefit from further studies to
better define the pathophysiology of muscle cramps and
to find more effective medications with fewer side-effects.

Source: Miller TM, Layzer RB. Muscle Cramps. Muscle
Nerve. 2005;32;431-442.

Cramps, sudden painful muscle contractions
lasting seconds to minutes and usually relieved by

stretching, are common, occurring in up to 60% of the elder-
ly and up to 95% of young exercise enthusiasts. Electromyo-
graphy of a cramp discharge demonstrates high frequency,
repetitive, motor unit potential firing, preceded and followed
by fasciculation potentials, suggesting that cramp discharges
arise in motor nerves, rather than muscle. Disease of the
lower motor neuron, but not muscle, is associated with
cramps, further supporting this localization. Whether the
nerve, in turn, is provoked more proximally from the central
nervous system, or generates its discharge independently,
remains unclear, with evidence supporting both scenarios.

Multiple etiologies are recognized. Disease of the lower
motor neuron, including amyotrophic lateral sclerosis,
radiculopathy, or neuropathy are associated with cramps, as
are metabolic perturbations, as seen in pregnancy, uremia,
cirrhosis, hypothyroidism, or hypoadrenalism. Volume
depletion precipitated by perspiration, dialysis, diarrhea, or
diuretics may provoke cramps, and medications, including
statins, beta-adrenergic agonists, and clofibrate may cause
myopathy and myalgia, though the occurrence of true
cramps remains questionable.  Nocturnal leg cramps occur
with no underlying pathology, particularly in the elderly, as
do exercise-related cramps, and the benign cramp-fascicu-
lation syndrome may also be a form of idiopathic cramps
associated with muscle twitching, again with no identifi-
able cause.  Generalized muscle cramps may occur in an
autosomal-dominant hereditary pattern within families,
possibly neurogenic in origin, with one family demonstrat-
ing myopathic features on muscle biopsy. Satoyoshi syn-
drome encompasses a usually childhood onset of painful
muscle cramps, alopecia, diarrhea, and skeletal abnormali-
ties due to an apparent autoimmune etiology. Muscle
cramps should be differentiated from myalgias, muscle
pain without contractions, with or without muscle weak-
ness, which have a separate, broad, and varied differential.
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Treatment is best addressed at the underlying cause that,
however, is often irreversible or unidentifiable. In such
instances, treatment includes non-pharmacologic steps,
including muscle lengthening, stretching, or foot splints;
the latter specifically for nocturnal foot cramps or pharma-
cologic agents, including carbamazepine or phenytoin,
either of which is nearly always effective.  Gabapentin, cre-
atine, verapamil, or vitamin E are other options which have
demonstrated benefit, albeit some in open-label, unblinded
trials. Quinine sulfate, an old favorite, has recently (1995)
fallen out of favor for cramps by the FDA due to reported
health issues, including thrombocytopenia, cinchonism
(quinine toxicity, manifested by fever, nausea, vomiting,
diarrhea, dizziness, and visual and hearing disturbances),
and even death. Primum non nocere.

■■ COMMENTARY
For fellow sufferers reading this abstract, there are 5

good ways to prevent painful nocturnal leg cramps (Har-
vard Health Letter. 2004,30:6). Proper footwear is rule #1,
so wear good shoes during the day. Flat feet predispose to
the problem, and correct footwear allows you to fight
back. Do not sleep under snug covers, especially if you
sleep on your back, as this tends to foreshorten muscles
and provoke cramping. Hanging the feet over the edge of
the bed further allows for better muscle relaxation. Muscle
stretches before bedtime and being well hydrated, perhaps
with a glass of tonic water which contains a small, safe
amount of quinine, will also aid in cramp prevention.   ■
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Synopsis: Topiramate at a maintenance dose decreased
the mean number of monthly headache days in children
with frequent migraines. Tolerability of the medication
in children was generally similar to placebo.

Source: Winner PDO et al. Topiramate for Migraine Pre-
vention in Children: A Randomized, Double-Blind, Placebo-
Controlled Trial. Headache. 2005;1304-1312.

Headache is a common complaint in children,
with the prevalence of actual migraine estimated

at 4-11% in children aged 7 to15 years. The disabili-
ty associated with frequent migraine headaches,
including loss of time from school and social activi-
ties, has a significant impact on the children and their
families. Few medications show efficacy in the acute
treatment of migraine headaches in children, since a
high placebo response is often seen in clinical trials.
No medication is approved for the prevention of
migraine headaches in children, although a limited
number of medications are approved for migraine
prevention in adults. For children with frequent, dis-
abling migraines, a preventative medication which is
effective and well tolerated could alleviate the dis-
ability associated with chronic headaches.

A publication by Winner and colleagues, a study
sponsored by Ortho-McNeil Pharmaceutical,
addresses the efficacy and safety in a pediatric popu-
lation of topiramate, a medication approved for
migraine prevention in adults. Children between the
ages of 6 and 15 years, with International Headache
Society classified migraine with or without aura,
were randomized in a double blind study to receive
topiramate titrated from 15 mg/day to 2-3
mg/kg/day (n = 112) or placebo (n = 50). The mean
average daily dose of topiramate during the mainte-
nance phase was 2.0mg/kg per day. Mean treatment
times were 130 days (on topiramate) and 135 days
(on placebo). There was no significant difference in
discontinuation rate (20.5 on topiramate and 16.0%
on placebo); although, more children discontinued
because of limiting adverse events on topiramate
and because of lack of efficacy on placebo.

The primary efficacy analysis (the reduction in
number of migraine days per month during the
treatment phase as compared to the prospective
baseline phase) did not reach statistical significance
(P = 0.061) in the intent-to-treat group. However, a
statistically significant reduction (P = 0.033) was
seen in the topiramate treated children in the per-
protocol population.

Topiramate significantly reduced the mean num-
ber of monthly migraine days during the last 28
days of treatment, as compared to placebo. There
was a significant decrease in the percentage of chil-
dren with 75% reduction in monthly migraine days,
but there was no significant decrease in children
with a 50% reduction in monthly migraine days.
Upper respiratory tract infections, anorexia, weight
decrease, gastroenteritis, paresthesias, and somno-
lence were seen more frequently in the topiramate
treated children.

Winner et al noted that this study is the first ran-
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domized, placebo-controlled trial of an antiepileptic
drug for pediatric migraine prevention. The variable
statistical significance of the end points may reflect
the variability in medication response and tolerance
in children. The addition of the tapering phase to the
maintenance phase in assessing time of treatment
may have underestimated the effect of topiramate.
This is supported by the significant efficacy of topi-
ramate compared to placebo during the last month of
treatment.

Side effects in children on topiramate need to be
closely monitored, with particular concern about
cognitive difficulties. Lack of weight gain may be
beneficial for some adolescents. While these pre-
liminary results are intriguing, more pediatric stud-
ies need to be done on topiramate and other preven-
tative medications in order to provide relief to chil-
dren with intractable migraines.   ■

CME Questions
11. Factors that have been found to be associated with improved

rates of recanalization with IV t-PA after acute ischemic stroke
include:

1. hyperglycemia.
2. distal MCA occlusion.
3. female sex.
4. decreased levels of hemoglobin A1c.

a. All of the above
b. 1 only
c. 2 and 3
d. 2, 3, and 4

12. Patients who may be harmed by hyperglycemia include:
a. acute stroke patients treated with t-PA.
b. critically ill patients with non-neurologic diseases.
c. acute stroke patients not treated with t-PA.
d. All of the above

13. Risk factors for the development of myelopathy (Tropical
Spastic Paraparesis) due to Human T-cell lymphotropic virus
type I (HTLV-1) may include:
a. HTLV-1 provirus load.
b. HLA alleles DRB1*0101, B*5401.
c. HTLV-1 tax gene sequence variation.
d. All the above 
e. None of the above

14. Which of the following choices is false?

In the COMMIT trial, therapy with ASA and clopidogrel:
a. was superior to ASA alone.
b. was superior to clopidogrel alone.
c. reduced mortality.
d. reduced recurrent MI.
e. did not produce excessive bleeding.

15. Possible treatments for muscle cramps include:
a. carbamazepine.
b. phenytoin.
c. vitamin E.
d. creatine.
e. All the above

CME Objectives
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 com-

monly diagnosed diseases and new uses for traditional
drugs; and

-To discuss nonclinical issues of importance to neurolo-
gists, such as the right to die and the physician’s legal obli-
gation to patients with terminal illness.   ■
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Answers:11. (c); 12. (d); 13. (d); 14.
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