
Genetic vs Environmental
Factors in the Causation of

Alzheimer’s Disease
A B S T R A C T  &  C O M M E N T A R Y

Source: Pedersen NL, et al. How heritable is Alzheimer’s disease late in
life? Findings from Swedish twins. Ann Neurol. Early view online.

The availability of comprehensive records of public
health in Scandinavian countries is a major advantage in work-

ing out epidemiological studies. This has enabled the assessment of
the role of genetics vs environmental contributions to diseases rang-
ing from schizophrenia to Alzheimer’s disease (AD). The present
study of Swedish twins including many older than 80 now suggests
that the genetic component of AD may be less than previously
thought. The current study, which had an average of 5 years of fol-
low-up, was notable for the large number of twin pairs older than 80.
There were 297 out of a total of 662 initially enrolled. Pedersen  and
associates found that among 221 pairs of monozygotic twins, 21 had
1 sibling afflicted with AD and 5 had both siblings with the disease,
for a concordance rate of 32.2%. The corresponding figures for 329
dizygotic twins were 42 discordant pairs and only 2 concordant
pairs, for an overall concordance rate of 8.7%. They then performed
structural modeling of the genetic vs environmental contributions
and found that the genetic contribution to AD in the sample was
48%. This is considerably lower than the prior estimates in which
the genetic risk was felt to be as high as 75%. A major difference in
this study is that it was based on incident cases rather than prevalent
cases, which provide only a snapshot of cases at a given time. Inci-
dent cases refer to those arising during the course of the study peri-
od. Subjects older than 80 did not have significantly greater environ-
mental risk relative to those younger than 80.

■■ COMMENTARY
These findings are of interest since they suggest that environmen-

tal factors may play a larger role in AD than previously suggested.
Pedersen et al note that it would be important to identify further
genetic factors that place individuals at risk. They, however, point
out that modulation of environmental risk factors may play an equal-
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ly important role. These include such commonly cited
risk factors as vitamin B12 deficits, elevated homocys-
teine, drug-induced decrements, recent head trauma, and
cerebral ischemic disease. — m. flint beal 

Melatonin Fails to Improve
Sleep in Alzheimer’s Disease
A B S T R A C T  &  C O M M E N T A R Y

Source: Singer C, et al. A multicenter placebo-controlled trial
of melatonin for sleep disturbance in Alzheimer’s disease.
Sleep. 2003;26:893-901.

There are considerable anecdotal data sug-
gesting that melatonin may improve sleep. About

half of patients with Alzheimer’s disease (AD) experi-
ence some form of sleep disruption ranging from night-
time awakenings to complete reversal of the diurnal
sleep/wake cycle. This may further impair cognitive dif-
ficulties. Singer and colleagues carried out a trial of 2
sustained-release doses of melatonin—one moderately
high dose of 10 mg and one moderately low dose of 2.5
mg. These were compared to placebo in 157 individual

AD patients with sleep disruption who were treated for 2
months. Singer et al, unfortunately, found no significant
improvement in objective measures of sleep. Those
included sleep duration, sleep maintenance, and
day/night sleep ratio. 

■■ COMMENTARY
These results provide no encouragement for the use of

melatonin for sleep disturbance in AD. This is a major
clinical problem. At present, the only agents that have
been shown to demonstrate some efficacy are more con-
ventional sleep-inducing medications. — m. flint beal

Improved Cortical 
Metabolism in Huntington’s
Disease Patients Following
Striatal Neural Grafting
A B S T R A C T  &  C O M M E N T A R Y

Source: Gaura V, et al. Striatal neural grafting improves cor-
tical metabolism in Huntington’s disease patients. Brain.
2004;127:65-72.

The prospects for therapy in huntington’s disease
(HD) are rapidly improving. A number of discover-

ies about disease pathogenesis have been made that have
targeted abnormalities in gene transcription, as well as
energy metabolism, as potential therapeutic targets. Nev-
ertheless, another potential treatment is to use striatal
neural grafts. HD has for 15 years been considered a dis-
ease potentially amenable to cell therapy. A characteris-
tic of the disease is that there are reductions in glucose
metabolism as assessed by positron emission tomogra-
phy (PET). It is detected initially in the striatum but then
progresses into the cerebral cortex as the disease wors-
ens. The cortical hypometabolism has been attributed to
dysfunction of the cortico-striato-thalamo-cortical loops
induced by the striatal disease. Another possibility, how-
ever, is that it may be related directly to some loss of cor-
tical neurons within the cerebral cortex. 

The rationale for neural grafting in HD differs from
that in Parkinson’s disease (PD) because grafted neurons
in HD have to substitute completely for degenerated cells
in the striatum, whereas they are expected to provide
innervation only in PD. In rodents, as well as nonhuman
primates, striatal xenografts and allografts implanted into
the lesioned striatum have been shown to survive, inte-
grate into the host brain circuitry, and improve motor and
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cognitive functions. Like normal striatal neurons, grafted
cells receive topographically organized cortical inputs
and establish efferent projections to appropriate striatal
targets. These include the globus pallidus and substantia
nigra pars reticulata. Previous studies have shown that
the reconstruction of neural circuitry can be physiologi-
cally active and can at least partially normalize the meta-
bolic hypoactivity in the extrapyramidal neuronal system
induced by striatal degeneration.

Gaura and associates have been studying fetal striatal
allografts for many years. They carried out a pilot study,
reported approximately 2 years ago in the Lancet. At that
time, they noted that a number of patients had shown stabi-
lization and even clinical improvement. The present report
is a follow-up on these patients. They note that of the 5
patients who were initially grafted, the clinical improve-
ment in 3 of the patients was associated with the reduction
in the striatal and cortical hypometabolism. That demon-
strated the grafts were able to restore function of the stri-
atal-cortical loops. Conversely, in 2 patients who did not
improve by the grafts, the striatal and cortical hypometab-
olism progressed over the 2-year follow-up period.

■■ COMMENTARY
These results are very encouraging. They suggest that

fetal striatal grafts can survive and function. They
appear to have physiological effects that result in
improved glucose metabolism that were accompanied
by clinical improvements. Interestingly, the outcome of
the patients with regard to both clinical improvement
and clinical worsening was directly reflected by the cor-
tical and striatal metabolism on PET scans, suggesting
that this is a useful indicator for following the outcome
of striatal allografts. — m. flint beal

Alzheimer Metal Chelator
Shows Some Promise in
Phase II
A B S T R A C T  &  C O M M E N T A R Y

Source: Ritchie CW, et al. Metal-protein attenuation with
iodochlorhydroxyquin (clioquinol) targeting Abeta amyloid
deposition and toxicity in Alzheimer disease: A pilot phase 2
clinical trial. Arch Neurol. 2003;60:1685-1691.

The zinc and copper chelating compound
clioquinol has been shown to reduce beta-amyloid

deposits in the brain of transgenic mice and is conse-
quently being tested as a treatment for Alzheimer’s dis-

ease (AD). The compound has been found to promote
solubilization and clearance of beta-amyloid in laborato-
ry studies and may also inhibit potentially harmful cop-
per-amyloid interactions. Clioquinol has been used as an
antibacterial and antifungal agent in the past but was
withdrawn from clinical use after several thousand cases
of subacute myelo-optic neuropathy developed in Japan,
possibly as a result of clioquinol-induced B-vitamin
deficiency. 

Relying on careful monitoring to reduce the risk of
toxicity, Ritchie and colleagues carried out a 36-week
phase II test of the efficacy of clioquinol in reducing
plasma beta-amyloid levels and slowing cognitive
decline in patients with moderately severe AD. The
study had randomized, placebo-controlled and double-
blind design and examined 36 AD patients with a mean
ADAS-Cog score of approximately 26 at baseline.
Despite the involvement of a relatively small number of
subjects, Ritchie et al chose to stratify the subjects into 2
groups by severity of cognitive impairment for the pur-
poses of analysis. 

No significant effects on cognition were observed in
the treated patients overall or in the more mildly affected
group. Among the more severely affected patients (base-
line ADAS-Cog score greater than 25), a statistically
significant effect was seen at weeks 4 and 24 on the
ADAS-Cog but not other weeks. No significant differ-
ences were seen on the Minimental State Examination at
any time point. Plasma beta-amyloid levels did show
change significantly with treatment, although there was
wide individual variation in levels across subjects. Five
serious adverse events were observed, including one
case of visual changes that was considered possibly
treatment related.

Ritchie et al concluded that their results were suffi-
ciently promising to warrant further trials of clioquinol or
a modified version of this compound for treatment of AD.

■■ COMMENTARY
A phase II trial such as this is generally designed to

establish proof of concept, providing minimal informa-
tion on whether there is enough of a treatment effect rela-
tive to tolerance to warrant further studies. The results of
this trial look respectable in terms of reduction of plasma
beta-amyloid levels by clioquinol, while the primary out-
come measure of cognition shows less impressive
changes but noteworthy trends. Ritchie et al point out
that demonstrating a comparable treatment effect with
the current generation of cholinesterase inhibitors
requires trials with more than 300 patients. The practical-
ity of using a medication that was withdrawn from clini-
cal use owing to side effects in patients with dementia is
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a cause for concern. Larger studies will be needed to
delineate the efficacy and safety profile of clioquinol in a
more representative AD population. The use of copper
and zinc chelation as a treatment for AD is novel, and the
relative merits of this approach compared to other emerg-
ing techniques for altering brain amyloid burden remain
to be determined. — norman r. relkin

Subthalamic Stimulation and
Urinary Function
A B S T R A C T  &  C O M M E N T A R Y

Source: Seif C, et al. Effect of subthalamic deep brain stimu-
lation on the function of the urinary bladder. Ann Neurol.
2004;55:118-120.

With the approval and widespread use of deep
brain stimulation (DBS) of the subthalamic nucle-

us (STN) in Parkinson’s disease (PD), there has been
increasing awareness of non-motor effects of DBS.
Recent reports have illustrated that DBS may induce
mania and even impair executive function in PD, despite
its often dramatic and clinically meaningful improve-
ment in motor performance. In this elegant study, Seif
and colleagues asked a simple question: does DBS alter
urodynamic parameters in patients with PD? Urologic
symptoms are common in PD, usually expressed as uri-
nary urgency, increased frequency, or frank inconti-
nence. Urodynamic studies typically show detrusor
hyper-reflexia, resulting in a reduced bladder capacity
and early desire to void.

Seif et al selected 16 patients with PD who had
undergone bilateral STN implantation 6-29 months
before. All patients experienced a significant improve-
ment in motor disability from STN stimulation. Patients
were examined 12 hours after taking their last dose of
antiparkinsonian medication, in order to evaluate the
effects of DBS. Two videourodynamic examinations
were performed 20 minutes apart—one in the stimula-
tion off state and one with stimulators on. These studies
measured desire to void, maximum bladder capacity,
detrusor pressure, and urine flow while the bladder was
filled with warm isotonic saline.

In the off stimulation state, initial desire to void
occurred at a bladder capacity of 135 mL, while in the
on stimulation state, desire to void was noted at 199 mL.
Unstable detrusor contractions were observed in 5
patients in the stimulator off state and in none when
stimulators were on. The maximum capacity of the blad-

der was 174 mL with simulators off and 302 mL with
simulators on. These changes occurred quickly, as only
20 minutes separated the stimulator off from on mea-
surements, and were statistically significant.

■■ COMMENTARY
This study adds another important feature to the list

of symptoms improved by STN stimulation. The
patients did not have symptoms of urinary distress, and
none had incontinence. The effect of STN stimulation
on such patients is not yet known; however, one could
envision that normalizing bladder urodynamics might
reduce the risk of urinary tract infections and also
improve patients’ comfort and quality of life.

The mechanism by which STN stimulation improves
micturition is unknown. The central control of micturi-
tion is complex, involving cingulate and prefrontal cor-
tex, the pontine micturition center, and sacral parasympa-
thetic preganglionic neurons. Loss of dopaminergic
activity in the substantia nigra leads to excitation of the
STN and possibly activation of direct STN projections to
the brainstem. Alternately, stimulation of the STN disin-
hibits thalamocortical projections to the cingular and pre-
frontal cortex, which might re-establish their normal role
in controlling micturition. — steven frucht

Back to Basics: The Right
Anti-Epileptic Drug for the
Right Diagnosis
A B S T R A C T  &  C O M M E N T A R Y

Source: Benbadis SR, et al. Idiopathic generalized epilepsy
and choice of antiepileptic drugs. Neurology. 2003;61:
1793-1795.

Benbadis and associates reviewed the medica-
tion history of patients with EEG-confirmed idio-

pathic generalized epilepsy (IGE). They classified
patients according to the antiepileptic drugs (AEDs)
used at the time of referral to their epilepsy center. They
defined “adequate” or “broad spectrum” AEDs as val-
proic acid (VPA), ethosuximide, lamotrigine (LTG), top-
iramate (TPM), levetiracetam (LEV), and zonisamide.
“Inadequate” AEDs for IGE included phenytoin (PHT),
carbamazepine (CBZ), oxcarbazepine, gabapentin, and
tiagabine. Of 58 patients, 17 (29%) were on adequate
AEDs, 28 (48%) were on inadequate AEDs, and 13
(22%) were on both.
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■■ COMMENTARY
The fact that so many IGE patients (70%) were pre-

scribed “ill-advised” AEDs (alone or in polypharmacy)
for IGE at initial referral to a tertiary epilepsy center can
be attributed to misdiagnosis of IGE or inappropriate
AED choice despite an accurate diagnosis of IGE. In the
patients in this study, Benbadis et al do not reveal how
many patients had been misdiagnosed as having focal
epilepsy; the criterion for referral was medically resistant
epilepsy not necessarily intractable IGE (only 7 patients
studied). The experience of our own epilepsy center indi-
cates that, among patients referred specifically for
presurgical evaluation of their epilepsy, approximately
10-15% are immediately ineligible because they in fact
have generalized epilepsy rather than focal epilepsy.

While the issue of misdiagnosis is an important one,
it can be relatively easily overcome with an open mind
and appropriately scrupulous diagnostic evaluation.
Inadequate knowledge of AED indications (FDA
approved or “off-label”) is a more difficult educational
task. The problem can be divided into over-reliance and
inappropriate use of older AEDs and/or lack of suffi-
cient data to support use of newer AEDs for IGE.

We have personally been asked by a general neurolo-
gist whether we accepted the “brainwashing” by J. Kif-
fin Penry and others that VPA is really the agent of
choice for absence and juvenile myoclonic epilepsy
(JME). In that practitioner’s experience, PHT and CBZ
were equally effective as VPA in treating absence and
JME. His experience flew in the face of well-established
data that absences are worsened by CBZ in both chil-
dren and adults. The clinical experience continues to
mount with reports that CBZ and vigabatrin administra-
tion produced de novo absences in 3 children who only
had clinical or electrographic evidence of partial epilep-
sy.1 The general neurologist is, unfortunately, more
comfortable with PHT, CBZ, and even phenobarbital
than VPA, which helps to explain why 4 of 58 patients
(7%) with IGE had never received a trial of VPA.

The flip side of the AED choice problem is that gen-
eral neurologists are now presented with many AED
choices (8 novel agents in the last decade). Over-
whelmed by the newer AEDs and in the absence of
strong evidence-based medicine, they are choosing to
resort to the older agents vs nearly random usage of the
newer drugs. The concept of a broad-spectrum AED (ie,
one effective for both focal and generalized epilepsies)
is one that has only arisen in the last 10 years. Few prac-
titioners spoke of broad-spectrum AEDs when there was
only one member of the class (ie, VPA).

We do not believe that there is a firm consensus on
the drugs listed as adequate or broad spectrum. For

example, there have been no published trials (controlled
or not, blinded or not) to establish the efficacy of LEV
for generalized epilepsy. Of the 6 references cited by
Benbadis et al to support the use of LEV in IGE, one
appeared in abstract form only and 3 were not peer-
reviewed. As a result, at this time, we would not
describe LEV as an adequate, broad-spectrum agent for
IGE. By contrast, a paper by Prasad and associates2 pro-
vides useful data about the use of LTG and TPM in treat-
ing JME. Prasad et al also point out that while PHT and
CBZ can reduce generalized tonic-clonic seizures
(GTCS) associated with JME, these drugs are less useful
for myoclonic seizures. This raises a further issue about
the end points of AED therapy. Recently, a patient pre-
sented to us with a clear electroclinical history of JME.
His previous neurologist felt that he had been adequately
controlled for years on PHT since it had abolished his
GTCS. The patient, though, had a further improvement
in quality of life when he was changed to VPA
monotherapy at our center. He remained free of GTCS
and also began to enjoy tennis and golf, which he had
never been able to play previously because of his con-
stant jerking.

The answer to better pharmacologic seizure control in
IGE involves no more than bread-and-butter medical
practice: get the diagnosis right, know your drugs, and,
most important, listen to the patient. — andy dean

References
1. Yang MT, et al. Brain Dev. 2003;25:51-56.
2. Prasad A, et al. Arch Neurol. 2003;60:1100-1105.

Hepatitis C and Neuropathy
A B S T R A C T  &  C O M M E N T A R Y

Source: Nemni R, et al. Peripheral neuropathy in hepatitis
C virus infection with and without cryoglobulinemia. J Neu-
rol Neurosurg Psychiatry. 2003;74:1267-1271.

Fifty-one consecutive hepatitis c patients with
neuropathy were evaluated to determine whether,

and by what mechanism, cryoglobulinemia was associ-
ated with peripheral neuropathy. None demonstrated
other causes of neuropathy including diabetes, alco-
holism, renal failure, vitamin deficiency, toxicity, thy-
roid disease, or neoplasia. All underwent clinical, sero-
logic, and electrodiagnostic study, with 28 agreeing to
sural nerve biopsy. Statistical analysis used X2 testing,
with Yates’ correction if required, and students’ t tests.
Significance was defined by a P value < .01 and < .05.
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Among the 25 men and 26 women, mean age was 62
years at the time of diagnosis. Forty (78%) were cryo-
globulin positive (CG+), and all demonstrated mixed
cryoglobulinemia, while 11 showed no cryoglobulins
(CG-). Peripheral neuropathy was significantly more
common in the CG+ group, whereas cranial neuropathy
was more common in the CG- patients. Mononeuropathy
multiplex was seen equally in both groups. CG+ patients
more often had low C4 levels and rheumatoid factor pos-
itivity. Transaminase activity was increased in both.
Motor and sensory nerve conduction studies were similar
in both groups, with only the deep peroneal motor con-
duction velocity being significantly slowed in the CG+
group but not into the demyelinating range. Sural nerve
biopsy findings were not significantly different in the 2
groups. Of 25 CG+ patients who underwent biopsy,
axonal loss was seen in 10 (40%), epineurial vasculitis in
8 (32%), and both axonal and demyelinating changes in
7 (28%). Of 3 CG- patients who were biopsied, 2 showed
epineurial vasculitis and the third, axonal loss. None of
the 28 biopsies revealed primary demyelination on teased
fiber preparation. Cryoglobulin positivity in hepatitis C
virus (HCV) infection is associated with peripheral neu-
ropathy. Ischemic injury, rather than direct viral invasion,
is the more likely pathomechanism.

■■ COMMENTARY
HCV, the most common cause of non-A, non-B

hepatitis, is a single-stranded, enveloped RNA virus of
the Flaviviridae family. Nine genotypes with associated
subtypes exist, but genotype 1b is the culprit least treat-
able and most correlated with severe clinical disorders.1

Neurologically, these include peripheral nerve vasculitis,
ischemic and hemorrhagic stroke, cerebral vasculitis,
myelitis, encephalitis, and, rarely, lymphoma.2 High-risk
behavior is generally necessary for contracting HCV,
including exposure to blood or its products, sexual activ-
ity, and IV drug use, but household contact and perinatal
exposure are also reported.3

Cryoglobulins, serum proteins that reversibly precipi-
tate at low temperature, are classified as type 1 (mono-
clonal immunoglobulins), type II (polyclonal and mono-
clonal immunoglobulins), and type III (polyclonal
immunoglobulins). In the absence of a lymphoprolifera-
tive disorder, types II and III are termed mixed essential
cryoglobulins and are often associated with HCV infec-
tion wherein associated neurologic complications are
strongest. HCV also promotes production of rheumatoid
factor (RF). Cryoglobulins associated with HCV can
activate complement resulting in hypocomplementemia
with formation of immunoglobulin/RF cryoprecipitates
that may, in turn, trigger vasculitis and its associated

clinical sequelae. Treatment includes corticosteroids,
immunosuppressive agents, and plasma exchange but
remains challenging with frequent relapses and rare
long-term remissions.4 — michael rubin

References
1. Gordon SC. Dig Dis. 1996;14:157-168.
2. Khella SL, Souayah N. The Neurologist. 2002;8:

101-106.
3. N Engl J Med. 1999;340:300-307.
4. Rieu V, et al. Rheumatology. 2002;41:290-300.

Lamotrigine for Sciatica
A B S T R A C T  &  C O M M E N T A R Y

Source: Eisenberg E, et al. Lamotrigine for intractable sciat-
ica: Correlation between dose, plasma concentration and
analgesia. Eur J Pain. 2003;7:485-491.

Fourteen consecutive patients with sciatica
were enrolled in this open-label trial of lamotrigine

(LTG) to determine its efficacy in pain control and its
dose response curve. Patients ranged in age from 18 to
75 and suffered from painful lumbar radiculopathy, doc-
umented by CT or MRI evidence of disc herniation, for
1-3 years. Exclusionary criteria included epilepsy and
cardiac, renal, or liver dysfunction. Washout of previous
analgesics for 1 week preceded a 6-week titration peri-
od, beginning at 25 mg q.d. and doubling weekly to 400
mg daily, given in divided dosage. A dose of 400 mg
q.d. was then maintained for 4 weeks and subsequently
discontinued. End points included a daily numerical
pain scale (NPS), with the average weekly NPS serving
as the primary end point. Other measurements included
a visual analog pain scale (VAS) and the short form
McGill pain questionnaire (SFMPQ), both performed 9
times over the 11-week study. Range of lumbar motion
and the straight leg raise test using a manual goniometer,
the neurological examination, and LTG blood concen-
trations were also performed. Statistical analysis includ-
ed repeated measures ANOVA and Tukey-Kramer HSD
tests, with a P value of .05 considered significant.

Of 14 enrolled patients, 13 received at least 1 week of
drug, but only 7 completed the entire trial. One declined
the final phase due to lack of efficacy, and 6 did not com-
plete the titration phase due to dizziness, diarrhea (n = 1
each), or personal/nonspecific reasons. All outcome mea-
sures improved but significantly so only at the maximum
dose of 400 mg, with a linear relationship seen between
mean dose, plasma concentration, weekly pain score,
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lumbar movement, and straight leg raise. LTG may be
safe and effective for intractable sciatica in patients who
tolerate the medication, but double-blinded confirmation
of these findings in a larger trial will be needed first.

■■ COMMENTARY
Approved as an anti-epileptic medication, LTG has

broad-spectrum efficacy against partial, generalized
tonic-clonic, and absence seizures, comparable to
phenytoin and carbamazepine.1 Low protein binding
(approximately 55%) allows for few drug-drug interac-
tions and good patient tolerance, including no interac-
tion with oral contraceptives, make LTG an attractive
alternative, save for a 0.3% risk of serious rash. Serving
to stabilize neuronal membranes by acting on voltage-
sensitive sodium channels, it inhibits the release of exci-
tatory neurotransmitters, including glutamate and aspar-
tate, and has also been shown to inhibit calcium currents
in cortical neurons. Doses between 300 mg and 500 mg
are recommended but may go up to 700 mg/d. About
10% of patients discontinue therapy due to adverse
effects, but most commonly only rash (3%), dizziness
(2.8%), and headache (2.5%) are experienced.

Attention, however, should be drawn to recently
reported unusual side effects of LTG therapy in chil-
dren.2 An 8-year-old boy with myoclonic jerks devel-
oped tremor, unsteadiness, chorea, and eye movement
abnormalities while starting LTG, and a 7-year-old boy
with suspected absence seizures developed eye move-
ment abnormalities and cognitive decline. In both
instances, symptoms and signs resolved on stopping
LTG. — michael rubin
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ED Standards For 
Assessment of Cervical
Spine Injury Compared
A B S T R A C T  &  C O M M E N T A R Y

Source: Stiell IG, et al. The Canadian C-spine rule versus
the NEXUS low-risk criteria in patients with trauma. N Engl
J Med. 2003;349:2510-2518.

Each year in north america more than 13
million patients at risk for cervical spine fracture

after trauma are assessed in emergency departments
(ED). Despite the fact that very few of these patients
have a cervical spine fracture, most undergo cervical-
spine radiography, a low-cost procedure that because of
the high volume of its use adds substantially to health
care costs. A current standard of care recommended for
use by ED physicians is based on the National Emer-
gency X-Radiology Utilization Study (NEXUS) Low-
Risk Criteria (NLC)1 The NLC rule requires cervical
spine radiography for patients with trauma unless they
meet all 5 of the low-risk criteria: no midline cervical
spine tenderness, no evidence of intoxication, normal
level of alertness, no focal neurologic deficit, and no
painful distracting injuries. Studies conducted to vali-
date these criteria indicate that the NLC rule has a high
sensitivity (99.6%) but a low specificity (12.9%) for cer-
vical spine injury.2

Stiell and associates, convinced that the NLC rule
leads to unnecessary testing and delayed triage of
patients in the ED, developed the Canadian C-Spine
Rule (CCR) to assess alert, stable patients for traumatic
cervical spine injury.3 The CCR is more complex than
the NLC and is based on: 1) 3 high-risk criteria (older
than 65 years, dangerous mechanism of trauma, and
paresthesias in extremities); 2) 5 low-risk criteria (sim-
ple rear-end motor vehicle collision, sitting position in
the emergency department, ambulatory at any time,
delayed onset of neck pain, absence of midline cervical
spine tenderness); and 3) the ability of patients to rotate
their necks.

In their current report, Stiell et al conducted a
prospective cohort study in 9 EDs in Canada comparing
the CCR and NLC as applied to alert patients with trau-
ma who were in stable condition. The CCR and the NLC
were interpreted by 394 physicians for patients before
radiography. The purpose of the study was to prospec-
tively evaluate the accuracy, reliability, clinical accept-
ability, and potential effect of the CCR and NLC on the
use of ED resources. The study enrolled more than 8000
alert patients with trauma who were stable. The primary
outcome measure was chosen to be any clinically impor-
tant cervical spine injury. Cervical spine injury was
defined as any fracture, dislocation, or ligamentous
instability demonstrated by radiologic imaging. Patients
who did not undergo radiologic testing in the ED were
evaluated with the use of a proxy outcome assessment
tool. In such patients, a study nurse contacted them by
telephone and classified them as having no cervical
spine injury if they met the following criteria at 2 weeks:
mild or no neck pain, mild or no restriction of neck
movement, neck collar not used, and a return to usual
occupational activities. Patients who did not fulfill these
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criteria were recalled for cervical spine radiography.
Stiell et al found that only 169 patients (2%) out of

8283 had clinically important cervical spine injuries. In
845 (10.2%) of the patients, physicians did not evaluate
range of motion as required by the CCR algorithm. In an
analysis that excluded such patients, the CCR was more
sensitive than the NCL (99.4% vs 90.7%; P < .0001) and
more specific (45.1% vs 36.8%; P < .001%) for injury.
In addition, use of the CCR vs the NLC resulted in lower
rates of radiographic testing (55.9% vs 66.7%; P <
.001). Physicians using the CCR missed one patient, but
when using the NCL they missed 16 patients with
important cervical spine injuries.

■■ COMMENTARY
This study validates the high sensitivity, reliability,

and clinical acceptability of the CCR. Therefore, the
CCR has the potential to replace the NLC as a new stan-
dard for assessment of cervical spine injury in stable,
alert patients after trauma. Use of this rule would opti-
mize the use of radiology resources in the ED and
decrease the time spent by patients in the emergency
room. As Stiell et al point out, patients with possible cer-
vical spine injuries usually are immobilized on a back
board and may spend several hours awaiting radiologic
testing, the delay leading to considerable discomfort and
unnecessary use of space in an already crowded ED. 

Stiell et al are to be congratulated for their continued
efforts to standardize practice and improve the efficiency
of diagnostic procedures in the ED. They previously
have provided the medical community with the Canadi-
an CT rule for patients with minor head injury.4 The
only problem with the CCR compared with the NLC
appears to be the former’s complexity. As Stiell et al
noted, the physicians in their study appeared slightly
less comfortable using the CCR compared with the NLC
and, most importantly, were reluctant to assess range of
motion of the neck in patients with possible cervical
spine injury. Therefore, and unfortunately, it seems like-
ly that in clinical practice, ED physicians will continue
to use the simpler NLC and opt for more radiographic
studies rather than for more physical examination of the
patient. — john j. caronna and igor ougorets

Igor Ougorets is Director, Neuroscience Intensive Care
Unit, New York Presbyterian Hospital, Weill Cornell
Medical Center.
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CME Questions
5. The use of melatonin for sleep disturbance in AD:

a. shows dose-dependent improvement.
b. is effective with 10 mg but not 2.5 mg.
c. is effective with 2.5 mg but not 10 mg.
d. is ineffective.

6. The zinc and copper chelator Clioquinol has been found to
alter beta-amyloid levels in the brain by:
a. inhibition of the enzyme beta-secretase.
b. inhibition of the enzyme gamma-secretase.
c. increasing solubilization of beta-amyloid.
d. increasing amyloid-lipid interaction.

7. Complications of hepatitis C virus and mixed essential 
cryoglobulinemia include:
a. peripheral nerve vasculitis.
b. stroke.
c. cerebral vasculitis.
d. myelitis.
e. All the above 

8. Lamotrigine:
a. interacts with the oral contraceptive pill.
b. is highly protein bound (> 85%) in the serum.
c. can be safely used at doses of 300-500 mg/d.
d. is poorly tolerated due to a 10% incidence of rash.
e. All the above

9. Compared to NLC, CCR was:
a. more sensitive and less specific.
b. less sensitive and less specific.
c. less sensitive and more specific.
d. more sensitive and more specific.
e. None of the above

Readers are Invited
Readers are invited to submit questions or comments

on material seen in or relevant to Neurology Alert. Send
your questions to: Christie Petrone—Reader Questions,
Neurology Alert, c/o American Health Consultants, P.O.
Box 740059, Atlanta, GA 30374.   ■

In Future Issues: Treatment for McArdle’s Disease

Answers: 5(d); 6(c); 7(e); 8(c); 9(d)



Aonce-a-day dose of a valacyclovir reduces
the rate of transmission of genital herpes
(HSV-2) from an infected partner to an

uninfected susceptible partner, according to a new
study. The study group included 1484 immuno-
competent, heterosexual, monogamous couples in
which 1 partner had symptomatic genital HSV-2
and the other was susceptible to HSV-2. The
infected partners were randomized to valacy-
clovir 500 mg once daily or placebo for 8 months.
At the end of the study period, clinically symp-
tomatic HSV-2 infections developed in 4 of 743
susceptible partners in the valacyclovir group vs
16 of 741 in the placebo group (HR, 0.25; 95% CI,
0.08-0.75; P = 0.008). Overall acquisition of HSV-2,
including asymptomatic infections, was observed
in 14 partners in the valacyclovir group compared
to 27 in the placebo group (HR, 0.52; 95% CI, 0.27-
0.99; P = 0.04). Valacyclovir significantly cut down
on viral shedding in the infected partner and also
significantly cut down on the rate of HSV-2 out-
breaks in the infected partner. The authors caution
that 37% of couples in the study did not use con-
doms even though counseled to do so, and that
condom use and abstinence during attacks are the
most effective methods of preventing transmis-
sion (N Engl J Med. 2004;350:11-20).

Erythropoietin Safe for Cancer Patients?
A fascinating news item published in the

December 17 issue of Journal of the National Cancer
Institute raises the question of whether erythropoi-
etin is safe to use in cancer patients. According to
the news report, several studies suggest that many
cancer cells have erythropoietin receptors that may
be stimulated by erythropoietin injections.
Erythropoietin is commonly given to cancer
patients to treat chemotherapy-related, or cancer-

related anemia. Two recent trials have shown that
erythropoietin use is associated with decreased
survival in some cancer patients according to the
news report. Erythropoietin receptors have been
found on head and neck cancer cells, prostate can-
cer cells, and ovarian cancer cells, as well as breast,
renal, and uterine cancer cells. Preliminary data
suggest that some of these cancers may actually
proliferate in the presence of erythropoietin. The
association between erythropoietin and decreased
survival for some cancer patients needs further
evaluation (J Natl Cancer Inst. 2003;95:1820-1821).

WHI, ALLHAT Trials Still Spur Research
It appears that 2 landmark studies have signifi-

cantly changed practice patterns in this country. The
Women’s Health Initiative (WHI) study published
in July 2002, and the Antihypertensive and Lipid-
Lowering Treatment to Prevent Heart Attack Trial
(ALLHAT) published in April 2000 both showed
negative results with some of the most widely pre-
scribed pharmaceuticals in this country. WHI sug-
gested that combined estrogen/progesterone
increases the risk of breast cancer and cardiovascu-
lar disease in postmenopausal women. Researchers
from Stanford looked at prescription trends in hor-
mone therapy from 1995 to July 2003. Annual hor-
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mone therapy prescriptions increased dramatically
between 1995 in 1999 and then remained stable
through June 2002. Following publication of the
WHI in July 2002, prescriptions for Prempro, the
combination estrogen/progesterone used in the
study, declined by 56%. New prescriptions for con-
jugated estrogen also declined significantly. Small
increases were seen with topical estrogens and low-
dose estrogen preparations over the same time
period (JAMA. 2004;291:47-53). ALLHAT was termi-
nated early and the results released in December
1999, and published in April 2000 because early
results showed that doxazosin, an alpha-blocker,
was significantly inferior to diuretics with respect to
preventing stroke, congestive heart failure, and a
composite of other cardiovascular outcomes. The
same group from Stanford reviewed alpha-blocker
prescription trends from 1996 to 2002. Steady
increases in alpha-blocker prescriptions were seen
in between 1996 and 1999, but new prescriptions for
the drugs declined 26% between 1999 and 2002.
Changes in pricing, generic version, drug promo-
tion, or competition did not have a confounding
effect. The authors conclude that modest declines in
alpha-blocker prescribing were seen after publica-
tion of ALLHAT (JAMA. 2004;291:54-62).

Alpha-Blockers Useful in BPH Treatment
Alpha-blockers are useful in treatment with

benign prostatic hyperplasia (BPH). Now a new
study shows that the combination of the 5-alpha-
reductase inhibitor finasteride (Proscar) with an
alpha-blocker may be superior to either drug
alone in treating BPH. Researchers randomized
3047 men to placebo, doxazosin, finasteride, or
combination therapy with the end point of clini-
cal progression of BPH. Clinical progression was
defined as an increase in the American Urologic
Association symptom score of these 4 points,
acute urinary retention, urinary incontinence,
renal insufficiency, or recurrent urinary tract
infection. Both doxazosin and finasteride signifi-
cantly reduced clinical progression (doxazosin-
39% risk reduction, P < 0.001; finasteride 34%
risk reduction P = 0.002) compared to placebo.
The combination of doxazosin and finasteride
however resulted in a 66% risk reduction com-
pared with placebo (P < 0.001). Mean follow-up
was 4.5 years. The authors conclude that long-
term combination therapy with doxazosin and
finasteride was safe and significantly reduced
the risk of clinical progression of BPH and was
superior to either drug alone (N Engl J Med.
2003;349:2387-2398). 

T4 Alone is OK for Hyperthyroidism Therapy
Hypothyroidism is one of the most common

clinical disorders in general practice. Controversy
about replacement therapy has raged for years
regarding the need for liothyronine (T3) in addi-
tion to thyroxine (T4). A new study from Bethesda
suggests that thyroxine alone is optimal therapy.
In this randomized, double-blind, placebo-con-
trolled trial, 46 hypothyroid patients were ran-
domized to their usual dose of levothyroxine, or
combination therapy in which their dose of
levothyroxine was decreased by 50 µg/d, and lio-
thyronine 7.5 µg was given twice daily for 4
months. TSH levels were followed and remained
stable throughout the study. The main outcomes
were scores on the hypothyroid specific health-
related quality of life questionnaire, body weight,
serum lipid levels, and 13 neuropsychological tests
before and after treatment. After 4 months, body
weight and serum lipid levels were unchanged in
both groups. Quality of life scores improved in
both groups (23% improvement levothyroxine
group [P < .001], 12% improvement combination
group [P = .02]). There is no statistical difference in
neuropsychological testing between the 2 groups
except for better performance in the Grooved Peg
Board test in the levothyroxine group. The authors
conclude combination therapy with levothyroxine
plus liothyronine offers no advantage over single
therapy with levothyroxine for the treatment of
hypothyroidism (JAMA. 2003;290:2952-2958).

FDA Ban on Ephedra Awaits Final Ruling
The FDA has issued a consumer alert, banning

the dietary supplement ephedra. The ban will
become effective 60 days after the publication of a
final rule stating that dietary supplements contain-
ing ephedra represents an unreasonable risk of ill-
ness or injury. This unprecedented move, the first
time the FDA has banned a supplement, comes
after several high-profile deaths linked with
ephedra including professional athletes. Overall,
the FDA has reports of 155 deaths associated with
ephedra and more than 16,000 complaints. The
drug is commonly used for weight loss and is pre-
sent in many over-the-counter preparations. It is
also widely used in Chinese herbal medicine prac-
tices, where it is known as Ma huang, and has
been a staple of therapy for thousands of years for
a variety of ailments including asthma and fever.
The FDA has allowed an exemption for practition-
ers of Chinese medicine as long as is not used in
high dose for weight loss.   ■
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