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Synopsis: An increased dietary intake of folate reduces the risk of
developing AD.

Source: Corrada M, et al. Reduced Risk of Alzheimer’s Disease with High
Folate Intake: The Baltimore Longitudinal Study of Aging. Alzheimer’s &

Dementia. 2005;1:11-18

The present report comes from the baltimore longitudinal
Study of Aging. This is a large study prospectively following

patients for development of Alzheimer’s disease (AD). The study was
initiated in 1958 by the National Institute of Aging to prospectively
examine the normal aging process. It was originally limited to men,
but the study began enrolling women in 1978. The study cohort com-
prises well-educated, predominantly white community-dwelling vol-
unteers who return every 2 years for 2.5 days of multidisciplinary
tests. These include medical, physiological, and biomedical examina-
tions, as well as cognitive evaluations. The present study was based on
a dietary intake report, which previously has been determined to be an
accurate assessment of vitamin intake. Corrada and colleagues evalu-
ated whether total intake from diet plus supplements of antioxidant
vitamins including vitamin E, C, carotenoids, and B vitamins, includ-
ing folate, B6, and B12 were associated with a reduced risk of devel-
oping AD. The participants were 579 non-demented elderly volun-
teers who recorded their dietary supplement intake for a 7-day period.
After a mean follow-up of 9.3 years, 57 participants developed AD, as
assessed by standard criteria. A higher intake of folate resulted in a rel-
ative risk of developing AD of 0.41, and vitamin E with a relative risk
of 0.56. Vitamin B6 had a relative risk of 0.41. These were individual
associations of decreased risk of developing AD after adjusting for
age, gender, education, and caloric intake. When the 3 vitamins were
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analyzed together, however, only intake of folate at or
above the recommended dietary allowance was associated
with significant decreased risk of AD.  These findings
suggest that an increased dietary intake of folate reduces
the risk of developing AD.

■■ COMMENTARY
In previous columns, the association of increased

homocysteine levels with AD has been discussed. This
appears to be independent of the increased risk of vascular
diseases associated with elevated homocysteine levels.
This prospective study provides evidence of a reduced risk
of AD among people with high intake of folate. This may
very well be an effect on homocysteine levels. Some stud-
ies of antioxidant supplements have found effects of vita-
min C or vitamin E with vitamin C; however, this was not
observed in the present study. The present results were
obtained before mandatory folate fortification of green
products began in the United States in 1998. This was
done with the intention of reducing neural tube defects. It
is, therefore, as yet unclear, whether folate supplementa-
tion will be beneficial. Corrada et al, however, felt that
almost half of the participants would have been deficient
regardless of the increased folate fortification in present
diets. These results provide further evidence that modula-
tion of diet may have a major effect on risk of developing
AD. As noted, some but not all prior studies of antioxidant
vitamins have shown a reduced risk of developing AD.
Furthermore, diets with high amounts of omega 3 fatty
acids also reduce the risk of developing AD. The present
results provide further evidence that intake of folate may
also have a major effect on risk of developing AD.   ■

Imaging Depression in
Parkinson’s Disease:
Role of the Limbic System
A B S T R A C T  &  C O M M E N T A R Y

By Claire Henchcliffe, MD
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: Depression and anxiety in Parkinson’s dis-
ease might be associated with a specific loss of
dopamine and noradrenaline innervation in the limbic
system.

Source: Remy P, et al. Depression in Parkinson’s Disease:
Loss of Dopamine and Noradrenalin Innervation in the Lim-
bic System. Brain. 2005;128:1314-1322.

This study examined positron emission tomography
(PET) images using [11C]RTI-32 as tracer to study

catecholaminergic neurotransmission in depression in
Parkinson’s disease (PD). [11C]RTI-32 binds with similar
nanomolar affinities to the dopamine (DAT) and nora-
drenalin (NAT) membrane transporters. Patients fulfilling
the diagnostic UK PDS Brain Bank criteria for idiopathic
PD were divided into 2 groups according to the presence
(n = 8) or absence (n = 12) of major depression episodes,
defined by DSM-IV. Subjects had a mean age of 58.5 ±
7.9 years, disease duration of 0.5 to 9 years, and no major
depression prior to PD onset. All had a Mini-Mental Sta-
tus score > 23, and were antidepressant-free for at least 3
months. The 2 groups were well matched for age, disease
duration, severity, and antiparkinsonian medications.
Neuropsychiatric evaluation included the Beck Depres-
sion Inventory (BDI), the Apathy Evaluation Scale (AES),
and the State Trait Anxiety Inventory (STAI) for quantifi-
cation of depression, apathy, and anxiety. PET and MRI
images were acquired with subjects off PD medication.
Images were analyzed by regions of interest (ROI) and
voxel-based statistical parametric mapping (SPM99).
Depressed PD patients had higher mean scores than the
non-depressed patients on BDI (19.1 ± 7.0 vs 5.5 ± 2.5
points), AES (18.8 ± 7.3 vs 5.2 ± 2.7) and STAI (50.3 ±
16.6 vs 32.3 ± 8.7) scales. Tracer uptake, analyzed by
ROI, was higher in non-depressed compared to depressed
PD patients, in the thalamus, locus coeruleus, amygdala,
and anterior cingulate cortex. SPM99 analysis revealed
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higher tracer binding for non-depressed over depressed
PD patients in the locus coeruleus bilaterally, the
mediodorsal and inferior thalamus bilaterally, the left ven-
tral striatum, and the right amygdala. Moreover, there was
an inverse correlation of BDI score with tracer binding in
the left ventral striatum, of AES score with tracer binding
to ventral striatum bilaterally, and of STAI score with left
ventral striatum, left caudate, left locus coeruleus, left
inferior thalamic region, and bilateral amygdala and
medial thalamus tracer binding.

■■ COMMENTARY
Depression prevalence rates reported vary widely

between 20 to 45% in PD,1 and its diagnosis in PD patients
is confounded by non-motor phenomena, such as psy-
chomotor slowing, apathy, and abulia, overlapping with
depressive symptoms. The present study exploits functional
neuroimaging to obtain insight into the pathophysiology of
this often difficult to treat, co-morbid condition of PD. It
demonstrates reduced binding of [11C]RTI-32 to crucial
regions of the limbic system in depressed, compared to non-
depressed PD subjects. Since [11C]RTI-32 binds both DAT
and NAT, interpretation of binding changes depends on
knowledge of the distribution of these transporters. Remy
and colleagues suggest that changes in the locus coeruleus
and thalamus, as well as amygdala and ventral striatum (to
which the locus coeruleus sends noradrenergic projections),
are due at least in part to changes in noradrenergic neuro-
transmission. Despite limitations, clinical implications for
PD depression are interesting. Many depressed PD patients
are treated with serotonin re-uptake inhibitors (SSRI), which
have little direct effect upon the noradrenergic system, and
strong evidence supporting their efficacy is lacking. Nor-
triptyline, affecting both noradrenergic and serotonergic sys-
tems, has been shown in a small trial to be effective in treat-
ing depressed PD patients. Unfortunately, its use is ham-
pered by anticholinergic and sedating side effects. Based on
results of this article, serotonin-noradrenalin re-uptake
inhibitors (SNRI), such as venlafaxine, may prove to be
more effective than SSRIs for relief of PD depression, and
this is under examination by the NIH-sponsored phase III
Study of Anti-depressants for Parkinson’s Disease (SAD-
PD) comparing paroxetine versus venlafaxine.2 ■

References
1. Rickards H. Depression in Neurological Disorders:

Parkinson’s Disease, Multiple Sclerosis, and Stroke. 
J Neurol Neurosurg Psychiatry. 2005;76:i48-i52.

2. National Institute of Neurological Disorders and
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A Step Towards 
Restorative Therapy in
Parkinson’s Disease
A B S T R A C T  &  C O M M E N T A R Y

By Claire Henchcliffe, MD

Synopsis: Dopamine neuronal replacement cell thera-
py can be beneficial for patients with advanced disease,
and that changing technical approaches could have a
favorable impact on efficacy and adverse events follow-
ing neural transplantation.

Source: Mendez I, et al. Cell Type Analysis of Functional
Fetal Dopamine Cell Suspension Transplants in the Stria-
tum and Substantia Nigra of Patients with Parkinson’s Dis-
ease. Brain. 2005;128;1498-1510.

The present study describes autopsy findings in 2
patients with advanced Parkinson’s disease (PD), who

received bilateral cell suspension transplants (CST)
derived from fetal ventral midbrain tissue. Patients 1 and 2
were 69 and 59 years old with PD for 15 and 11 years,
respectively. Both had severe motor fluctuations and dysk-
inesias (50% off time for each; Unified Parkinson’s Dis-
ease Rating Scale (UPDRS) motor scores 50 and 84 off,
30 and 42 on, dyskinesia scores 12 and 23, respectively).
Tissue was obtained in Halifax, Canada, from elective
pregnancy terminations at 6-9 weeks, a stage prior to
establishment of dopaminergic projections to the striatum.
Fetal ventral midbrains were isolated and, after exposure
to GDNF, cells were mechanically dissociated. Surgery
was a 2-stage procedure. Using stereotactic localization
and injecting through a customized cannula, between 5.0 x
105 and 4.8 x 106, cells were transplanted along 4 tracks
into the postcommissural putamen bilaterally, and in
patient 2, also along 2 tracks, oriented from caudate to
putamen. Patient 2 additionally received transplantation to
the dorsal rostral substantia nigra (SN).

No symptomatic procedure-related complications
occurred, but bleeding through the cannula prevented
completion of CST on the left for patient 2. Cyclosporine
was given 2 weeks prior to and 6 months after CST. Both
patients improved clinically after CST, as measured by
UPDRS scores, with reduction of total off-time from 50%
to 25% at 3 years, a 34% and 84% improvement in dyski-
nesia score for patients 1 and 2, respectively, and improved
motor scores on and off. In patient 2, despite marked
improvement on the left, symptoms worsened on the right.
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[18]F- fluorodopa PET scans demonstrated between 90%
and 306% increased uptake in the striatum at 2.7 and 3
years after CST. Patient 1 died 44 months after transplant
and patient 2 died at 52 months after transplant, from unre-
lated causes.

At autopsy, the number of striatal dopaminergic cells
(reflected by tyrosine hydroxylase positive (TH+)
immunoreactivity) corresponded to 15-30% of transplant-
ed dopaminergic cells, and innervated the surrounding
striatum. In patient 2, surviving cells were absent on the
left side. Only 4-8% of cells survived in the midbrain
grafts. Subtyping of grafted TH+ striatal cells revealed that
68-71% expressed the K+ channel protein, Girk2, found in
the ventral tier of dopaminergic neurons of the SN pars
compacta in normal tissue. Only 26-48% of grafted TH+
cells expressed calbindin, present in dopaminergic neurons
of the ventral tegmental area and lateral SN. There was no
inflammatory response around surviving cells, but activat-
ed microglia and macrophages only along needle tracks.

■■ COMMENTARY
Mendez and colleagues present the first autopsy report

of patients receiving fetal ventral midbrain CST for PD.
In this study, the 2 patients had significant clinical
improvement, as well as a functional imaging response
corresponding to surviving grafted dopaminergic neu-
rons. The unfortunate failure of CST in the left putamen
of patient 2 served as negative control, as this patient’s PD
symptoms progressed on the right. Previous studies used
solid tissue from fetal midbrain, and there are a number of
significant differences in outcomes.1, 2 Solid tissue trans-
plant recipients have suffered from highly debilitating off
dyskinesias. In contrast, both patients reported here expe-
rienced reduction in frequency and severity of levodopa-
induced dyskinesias, and off dyskinesias were absent.

The difference in outcomes raises many questions,
largely because of lack of standardization of cell trans-
plant protocols from center to center. First, the role of
immunosuppression has been much debated: in this
study. Despite cyclosporine administration for only 6
months, graft survival was significant at autopsy, and
there was no significant inflammatory response at the
graft sites. This contrasts with inflammatory reactions
observed around the cases of solid fetal midbrain trans-
plant recipients who have come to autopsy. Second, the
way in which tissues are treated prior to transplantation
varies: Mendez et al exposed cells to GDNF, which has
diverse positive effects on dopaminergic cell survival and
function. Third, and importantly, Mendez et al address
the thorny issue of patterns of re-innervation. If cell
transplants are to function optimally, then dopamine
needs to be appropriately delivered. Girk2+ TH+ neurons
of the ventral SN pars compacta innervate mostly the

posterior part of the putamen, and are the prevalent
degenerating neurons in PD.

Dopaminergic re-innervation of this striatal compart-
ment is thought to be necessary for alleviation of motor
symptoms in PD. Many transplanted fetal neurons indeed
differentiated to Girk2+ TH+ neurons, resembling native
dopaminergic SN pars compacta neurons. Moreover, they
re-innervated the posterior putamen. Despite small num-
bers of patients, these results are encouraging and, based
on findings in this paper, focusing on isolation and expan-
sion of dopaminergic neurons that differentiate to Girk2+
TH+ neurons for CST may be a promising strategy for
restorative therapy in PD.   ■
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Clipping vs Coiling for 
Ruptured Intracranial
Aneurysms
A B S T R A C T  & C O M M E N T A R Y

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

relationship related to this field of study.

Synopsis: In a randomized trial of neurosurgical clip-
ping versus endovascular coiling for ruptured intracra-
nial aneurysms, endovascular coiling was more likely
to result in independent survival at 1 year.

Source: Molyneux AJ, et al. International Subarachnoid
Aneurysm Trial (ISAT) of Neurosurgical Clipping Versus
Endovascular Coiling in 2143 Patients with Ruptured
Intracranial Aneurysms: A Randomized Comparison of
Effects on Survival, Dependency, Seizures, Rebleeding, Sub-
groups, and Aneurysm Occlusion. Lancet. 2005;366:809-817.

The isat trial closed recruitment and published
preliminary results (Lancet. 2002;360:1267-1274.)

after an interim analysis showed the benefit of endovas-
cular treatment on the primary outcomes: death or
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dependency at 1 year. This report gives the final results
after complete follow-up of all randomized patients.

The 2143 patients with ruptured intracranial
aneurysms, who were appropriate candidates for either
clipping or coiling, were randomized to either group,
treated at a neurosurgical center in the United Kingdom
or Europe, and followed for at least one year after treat-
ment. The primary outcome measure was death or
dependency (modified Rankin Scale of 3 to 6) at one
year, but the rates of rebleeding and seizures after treat-
ment were also measured and compared. Baseline char-
acteristics at enrollment were similar between treatment
groups and, overall, 88% of patients were in good clini-
cal grade (WFNS 1 or 2), 95% of the aneurysms were in
the anterior circulation, and 90% were smaller than 10
mm. Patients were not randomized if the treating physi-
cians felt that aneurysm anatomy mandated a specific
form of treatment.

After one year of follow-up, 250 (23.5%) of 1063
patients randomized to endovascular treatment were
dead or dependent, compared with 326 (30.9%) of 1055
patients randomized to neurosurgical clipping, an
absolute risk reduction of 7.4% (95%, CI 3.6-11.2, P =
0.0001). With a mean follow-up of 4 years for all
patients, the survival advantage for endovascular treat-
ment was maintained. In the endovascular group, the
risk of seizures was significantly lower, but the long-
term rate of re-bleeding was higher.

■■ COMMENTARY
The technology and expertise surrounding endovas-

cular treatment for intracranial aneurysms has improved
dramatically, and the ISAT study clearly demonstrates
that the one year outcome is better for those patients that
have a good clinical grade with small aneurysms in the
anterior circulation. Many patients were excluded from
randomization because treating physicians felt that one
type of treatment was preferred. Elderly patients, very
young patients, those with a poor clinical grade, and
those with large aneurysms (greater than 10 mm.) or
posterior circulation aneurysms were mostly treated out-
side of the study. Therefore, the ISAT provides guidance
for a subset of patients with aneurysmal subarachnoid
hemorrhage. In addition, although the mean follow-up is
4 years, we still do not have meaningful data about the
long-term (greater than 10 years) results of endovascular
treatment. Only 92.6% of endovascular procedures were
completed, and only 66% showed complete aneurysm
occlusion on follow-up angiography. What will happen
to those patients who have partial occlusion of their
aneurysm?

The reduction in risk of seizures in the endovascular

group is an important observation, and we look forward
to more information about this finding in future publica-
tions, as well as a comparative study of the long-term
cognitive impairments in these patients.

Finally, we must never forget that even in this middle-
aged, good clinical grade, small aneurysm population,
the overall rate of death and disability at one year still
exceeds 25%. There is still much to be done in addition
to clipping and coiling of aneurysms if we are to make a
significant impact on the natural history of this devastat-
ing disease.   ■

Sleepwalking: More 
Often Neurological 
Than Psychiatric
A B S T R A C T  &  C O M M E N T A R Y

By Charles P. Pollack, MD
Professor, Clinical Neurology, Weill College of Medicine
Dr. Pollack is a stockholder and on the speaker’s bureau for Cephalon.

Synopsis: Successful treatment of SDB, which is fre-
quently associated with chronic sleepwalking, con-
trolled the syndrome in young adults.

Source: Guilleminault C, et al. Adult Chronic Sleepwalking
and Its Treatment Based on Polysomnography. Brain.
2005;128:1062-1069.

Sleepwalking (somnambulism) is an abnormal
liberation of motor activity during slow-wave sleep

Because of the association with stage 3-4 sleep, episodes
usually occur during the first few hours of sleep. There
is little or no awareness or recall by the sleeper. Diagno-
sis may be made after excluding REM-Sleep Behavior
Disorder, night eating and epilepsy. A sleep recording
(polysomnogram) will often reveal brief arousals during
sleep-wave sleep, which are not necessarily associated
with gross motor activity. Most often, the patient is a
child, but sleepwalking may persist into or even appear
during adulthood. Surveys have shown that it affects 2%
to 5% of the adult population. Serious injuries have
occurred while sleepwalking, as well as acts of violence.
It can usually be suppressed or rendered innocuous with
small doses of benzodiazepines (lorazepam, diazepam). 

In this study, fifty young adult sleepwalkers and 50
non-sleepwalkers underwent detailed diagnostic evalua-
tion, including interview of bed partners, sleep-deprived
and non-deprived EEGs (sleepwalkers only) and

Neurology Alert 13



polysomnography (PSG). PSG included esophageal
pressure, which is needed for recognizing the upper air-
way resistance syndrome (UARS). Patients with UARS
show increases of esophageal pressure (respiratory
effort) during sleep but, unlike obstructive sleep apnea
syndrome (OSAS), little change of airflow or oxygen
saturation, and episodes do not necessarily terminate
with EEG arousal. Daytime somnolence is therefore
minimal. Injuries to self or others during sleepwalking
were reported by 30% of the study subjects. In all, 42 of
the 50 patients were found to have sleep-disordered
breathing (SDB): UARS in 76%, OSAS in 24%. All
were treated with nasal CPAP and followed up at 6
months. Forty-two subjects were compliant with nasal
CPAP treatment which they used for 5.8 hours a night.
Their apneas and hypopneas essentially disappeared, as
did sleepwalking. By contrast, those who were noncom-
pliant with CPAP (< 2 hours of nightly use) continued to
sleepwalk, as did those who were followed by a psychia-
trist and treated with drugs and/or psychotherapy. Non-
compliant subjects were offered upper airway surgery;
this also successfully controlled sleepwalking.

■■ COMMENTARY
Sleepwalking is usually considered a problem of

the middle childhood years, but it has long been
known to occasionally persist into adulthood. It is
surprisingly common in adults and is often associat-
ed with psychiatric disorders. In the current issue of
Brain, however, Guilleminault and colleagues show
that sleepwalking is more often associated with
sleep disorders (sleep-disordered breathing). Both
obstructive sleep apnea (OSAS) and upper airway
resistance (UARS) are best treated by nasal CPAP,
which is also fully effective against sleepwalking as
long as the patient remains compliant. Clinical
experience with OSAS has shown that compliance
is highest when symptoms (loud snoring, daytime
somnolence) have been eliminated by CPAP. These
symptoms are not typical of UARS, however, per-
haps explaining why CPAP compliance and thus
control of sleepwalking was limited in the UARS
patients of this study. For that matter, the mecha-
nism by which UARS promotes sleepwalking is
unclear. The authors speculate that it may partially
induce wakefulness. This seems reasonable, as it
has long been known that forcibly sitting a sleep-
walker up in bed, thereby disturbing the continuity
of sleep, can initiate a full sleepwalking episode.

This paper makes clear that adult sleepwalking is
often secondary to other sleep disorders, mainly
disturbances of breathing that can and should be

controlled with nasal CPAP. Upper airway surgery
was also effective in controlling sleepwalking in
subjects who did not comply with nightly CPAP.
Psychiatric management with either medication or
psychotherapy was not effective.  Additional meas-
ures to reduce the risk of injury include: removal of
potentially dangerous objects from the bedroom,
clearing the floor of obstructions, locking doors and
windows and placing the mattress on the floor.   ■

Review: HIV and Myopathy
A B S T R A C T  &  C O M M E N T A R Y

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

for Viatris.

Synopsis: Introduction of HAART has dramatically
modified the natural history of HIV disease by control-
ling viral replication, but, in turn, lengthening of the
survival of HIV-infected individuals has been associat-
ed with an increasing prevalence of iatrogenic condi-
tions.

Source: Authier FJ, et al. Skeletal Muscle Involvement in
Human Immunodeficiency Virus (HIV)-Infected Patients in
the Era of Highly Active Antiretroviral Therapy (HAART).
Muscle Nerve. 2005:32:247-260.

Introduced in 1996, highly active antiretroviral
therapy (HAART), comprising 2 nucleoside-ana-

logue reverse-transcriptase inhibitors (NRTIs) com-
bined with at least 1 protease inhibitor (PI), has
transformed the natural history of human immunod-
eficiency virus (HIV) disease. Muscle involvement
in the age of HAART is now substantively different
from that seen previously, and is the subject of this
review. It may be classified into 4 categories.

HIV-Associated Myopathy and Related Conditions

HIV polymyositis (PM) may occur at any stage of
the disease and resembles that seen in idiopathic PM,
with the subacute onset of proximal symmetric weak-
ness without rash, facial, or extraocular muscle
involvement.  Serum creatine kinase (CK) is elevated,
and needle electromyography ((EMG) demonstrates
positive waves, complex repetitive discharges, and
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short duration, small amplitude polyphasic motor unit
potentials. Diagnosis is achieved by muscle biopsy
that reveals scattered necrotic basophilic fibers,
intrafascicular mononuclear inflammatory cell infil-
trates, and inflammatory cell invasion of non-necrotic
fibers. CD8+ T cell endomysial infiltrates, sarcolem-
mal MHC class I antigen expression, and CD8+ T
cells expressing MHC-I are seen on immunohisto-
chemistry. Pathogenic mechanisms are similar in HIV
and non-HIV PM, with the direct role of virus in HIV
PM remaining uncertain. Treatment is similarly anal-
ogous to non-HIV PM, and includes corticosteroids,
azathioprine, methotrexate, cyclophosphamide,
cyclosporine, intravenous immunoglobulin (IVIG),
and perhaps mycophenolate mofetil.

PM may be seen as one component of the diffuse
infiltrative lymphocytosis syndrome (DILS), a rare
complication of HIV usually presenting as painless
enlargement of the parotid gland and associated
with peripheral neuropathy, lymphocytic interstitial
pneumonitis, renal tubular acidosis, lymphocytic
hepatitis, and lymphoma.  Diagnosis requires tissue
confirmation of involvement in at least 3 organs,
and treatment combines steroids with HAART. PM
may also be seen pathologically in the HIV-wasting
syndrome, which incorporates involuntary weight
loss with either chronic diarrhea or weakness and
more than 30 days of fever, in the absence of anoth-
er explanation for these findings. Etiopathogenesis
of the HIV-wasting syndrome remains an enigma,
but may involve interleukin (IL)-1 beta and tumor
necrosis factor-alpha, or over-expression of myo-
statin, a negative regulator of muscle growth. Vas-
culitis may present as myositis in HIV, with proxi-
mal weakness, elevated CK, and myopathic EMG,
but this is more commonly seen in vasculitic
peripheral neuropathy. Steroids are beneficial, but
cytotoxic agents are contraindicated due to the
immunodeficiency. Plasmapheresis may be helpful
as well.

Rare HIV patients develop inclusion body
myositis identical in all respects to the idiopathic
form. Nemaline (rod) body myopathy is also
reported as an early complication of HIV. Inflam-
mation is not seen on muscle biopsy, but pred-
nisone can be beneficial nevertheless, suggesting
an autoimmune etiology. Myasthenia gravis, both
seropositive and seronegative, may likewise be an
early accompaniment of HIV but is usually tran-
sient, resolving with immune system failure. When
necessary, it may be treated in a fashion similar to
the autoimmune variety.

Muscle complications of antiretroviral therapy

Antiretroviral agents include NRTIs (zidovudine
[AZT], stavudine [d4T], didanosine [ddI], zal-
citabine [ddC], lamivudine [3TC]), non-NRTIs
(nevirapine, delaviridine, efavirenz), and PIs
(saquinavir, ritonavir, indinavir, nelfinavir, ampre-
navir). AZT myopathy is a dose-related toxic
myopathy resulting from medication-induced mito-
chondrial dysfunction. Atrophic ragged-red fibers
with thick myofilamentous degradation and cyto-
plasmic-body formation, so-called AZT fibers, are
seen histologically, but this entity is nonetheless
contested, as biopsy in some patients may show no
abnormalities, co-mingled inflammatory changes,
or overwhelming myositis. Furthermore, ribavirin
and interferon-alpha treated patients may also
demonstrate these abnormalities.

Polypharmacy incorporating stavudine, a second
NRTI, and a PI have been associated with the
development of lactic acidosis, hepatic steatosis,
pancreatitis, and mitochondrial myopathy. Remi-
niscent of Reye’s syndrome, early diagnosis of this
entity may be accomplished by following blood
lactate levels and muscle and liver serum enzymes.
Computerized tomography will also detect fatty
infiltration of the liver.

Lipid accumulation on muscle biopsy may be
seen in HIV-associated lipodystrophy syndrome.
Seen after 12- 18 months of HAART treatment,
and independent of HIV load, this syndrome is
characterized by hyperlipidemia, insulin resist-
ance, and central and peripheral fat accumulation.
Etiology is multifactorial, including accumulation
of nuclear sterol regulatory element binding pro-
teins (nSREBPs), suppression of apolipoprotein B
metabolism, and inhibition of the glucose trans-
porter GLUT-4, all, directly or indirectly, a conse-
quence of PI therapy.

Paradoxically, an inflammatory reaction in a
revived immune system may have adverse effects in
hitherto immunodeficient patients, resulting in oth-
erwise typical polymyositis. Termed the HAART-
related immune restoration inflammatory syndrome
(IRIS), its development relates, in part, to the dura-
tion and extent of the immunodeficiency, the speed
and degree of immune reconstitution, and genetic
susceptibility.

Opportunistic Infections and Tumors of Muscle

Muscle infections primarily encompass focal
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myositis, most often due to S. aureus, but are also
reported with cytomegalovirus, cryptococcus,
mycobacterium, and toxoplasmosis. Treatment is
antimicrobial and based on the organism. Non-
Hodgkin’s lymphoma is frequent in AIDS, and rarely
may cause a focally enlarging muscle mass.

Rhabdomyolysis

Seen at all stages of HIV, rhabdomyolysis may
be isolated or recurrent, may be drug-induced
(didanosine, lamivudine, ritonavir, indinavir,
trimethoprim-sulfamethoxazole), or may be seen in
end-stage disease, with or without opportunistic
muscle infection.

■■ COMMENTARY
Bottom line? HIV patients with myopathic symp-

toms, even those with normal serum creatine kinase
and unremarkable EMG studies, warrant muscle
biopsy. Without tissue, given the diverse possibili-
ties, it’s just a guessing game.   ■

CME Questions
7. Sleepwalking is most often associated with which sleep disor-

der?
a. Night terror
b. Obstructive sleep apnea (OSAS)
c. Upper airway resistance syndrome (UARS)
d. Narcolepsy

8. Muscle disorders in HIV include
a. Polymyositis
b. Inclusion body myositis
c. Nemaline (rod) body myopathy
d. Drug induced myopathy
e. All the above

We’ve Moved!
The online home of Neurology Alert has moved.

NA Online now can be found on the newly
revamped Thomson American Health Consultants
website. The old familiar address is the same:
www.neurologyalert.com. But the new location
offers access to an expanded number of online
resources all in one place, including the NA

archives, free subscriber CME testing through
TESTweb, links to other resources for CME and CE
testing, and instant registration for any of our 2005
CME-accredited Clinical Excellence Symposia.
Visit your new home on the web today!   ■

CME Objectives
The Objectives of Neurology Alert are:
-To present current scientific data regarding diag-

nosis and treatment of neurological disease, includ-
ing stroke, Alzheimer’s disease, transient ischemic
attack, and coma;

-To discuss the pathogenesis and treatment of
pain;

-To present basic science lessons in brain function;
-To discuss information regarding new drugs for

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

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

Readers are Invited
Readers are invited to submit questions or com-

ments on material seen in or relevant to Neurology
Alert. Send your questions to: Leslie Hamlin—
Reader Questions, Clinical Cardiology Alert, c/o
American Health Consultants, PO Box 740059,
Atlanta, GA 30374.   ■

Binders
Neurology Alert has sturdy plastic binders avail-

able if you would like to store back issues of the
newsletters. To request a binder, please email
ahc.binders@thomson.com. Please be sure to
include the name of the newsletter, the subscriber
number, and your full address.

If you need copies of past issues, or prefer
online, searchable access to past issues, you may
get them at www. ahcpub.com/online.html.

If you have any questions or problems, please call a
customer service representative at 1-800-688-2421.   ■
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Antibacterial prophylaxis is generally not
recommended for neutropenic patients
undergoing chemotherapy.  Two studies in

the Sept. 8 issue of the New England Journal of
Medicine may change that recommendation.  The
first study from Italy looked at 760 adult patients
who were undergoing treatment for acute
leukemia, solid tumors, or lymphoma and were at
risk for chemotherapy-induced neutropenia last-
ing more than 7 days.  Many were undergoing
stem cell transplantation.  Patients were random-
ized received either oral levofloxacin 500 mg daily
or placebo from the start of chemotherapy until
the resolution of neutropenia.  The rate of fever
present for the duration of neutropenia was
reduced in the levofloxacin group (65% lev-
ofloxacin prophylaxis, 85% placebo; RR, 0.76, 95%
CI; P = 0.001).  The levofloxacin group also had a
lower rate of microbiologically documented infec-
tions (17% absolute difference in risk; P < 0.001),
bacteremia (16% absolute difference in risk; P <
0.001), and single agent gram-negative bac-
teremias (7% absolute difference in risk; P < 0.01),
compared to the placebo group.  There was no dif-
ference in mortality, and there was no difference in
outcomes between patients with acute leukemia or
those with solid tumors or lymphoma.  Treatment
was generally well-tolerated.  The authors con-
clude that prophylactic treatment with lev-
ofloxacin is an effective and well-tolerated way of
preventing febrile episodes and other relevant
infection-related outcomes in patients with cancer
and profound and protracted neutropenia
(Levofloxacin to Prevent Bacterial Infection in
Patients with Cancer and Neutropenia. N Engl J
Med. 2005;353:977-987).  

The second study from England looked at 1565
patients undergoing cyclic chemotherapy for solid
tumors or lymphoma who were at risk for tempo-
rary, severe neutropenia.  Since these patients were
receiving cyclic chemotherapy, the rate of neutrope-
nia was significantly lower than the first study.
Patients were randomized to receive levofloxacin
500 mg daily or placebo for 7 days during the
expected neutropenia period.  During the first cycle
of chemotherapy, 3.5% of patients in the levofloxacin
group had a least one febrile episode, compared
with 7.9% in the placebo group (P < 0.001).  During
the entire chemotherapy course, 10.8% of patients in
the levofloxacin group had a least one febrile
episode, compared with 15.2% of patients in the
placebo group (P = 0 .01); the rate of probable infec-
tion was 34.2% and 41.5%, respectively (P = 0.004).
Hospitalization rates were significantly higher in the
placebo group, and the rate of severe infection was
twice as high in the placebo group (1.0% vs 2.0% [P
= 0 .15]).  The death rate was same in both groups.
The authors concluded that prophylactic use of lev-
ofloxacin reduces the rate of fever, probable infec-
tion, and hospitalization (Cullen M, et al.
Antibacterial Prophylaxis After Chemotherapy for

October 2005 / PHARMACOLOGY WATCH® 1

Supplement to Clinical Cardiology Alert, Clinical Oncology Alert, Critical Care Alert, Infectious Disease Alert, Internal Medicine Alert, Neurology
Alert, OB/GYN Clinical Alert, Primary Care Reports, Travel Medicine Advisor.

The Use of Prophylactic Antibiotics for Neutropenia

This supplement was written by William T. Elliott, MD, FACP,
Chair, Formulary Committee, Kaiser Permanente, California
Division; Assistant Clinical Professor of Medicine, University 
of California-San Francisco.  In order to reveal any potential
bias in this publication, we disclose that Dr. Elliott reports no
consultant, stockholder, speaker’s bureau, research, or other
financial relationships with companies having ties to this field 
of study. Questions and comments, call: (404) 262-5416. 
E-mail: leslie.hamlin@thomson.com.



Solid Tumors and Lymphomas. N Engl J Med.
2005;353:988-998).  

An accompanying editorial suggests that these
are important studies which provide more data on
prophylactic antibiotics in neutropenia that had pre-
viously been available. However, further study still
needs to define which patients are at highest risk
and the period of greatest risk during chemotherapy.
Most importantly, the emergence of resistant organ-
isms, which was seen in the Italian study, is a major
concern.  The author states "If prophylactic antimi-
crobial therapy is to be adopted at a cancer center, it
should be accompanied by vigorous infection-con-
trol practices and careful monitoring for the emer-
gence of resistant organisms" (Baden LR.
Prophylactic Antimicrobial Agents and the
Importance of Fitness. N Engl J Med. 2005:353:
1052-1054).

Is It Hot In Here?
Hot flashes are common problem for women

undergoing treatment for breast cancer.  A new
study suggests that gabapentin adjusted 900 mg per
day may help alleviate symptoms.  Four hundred
twenty women, with breast cancer and 2 or more
hot flashes per day, were randomly assigned to
receive gabapentin 300 mg per day or gabapentin
900 mg/day or placebo in 3 divided doses for 8
weeks.  The 900 mg per day does reduce hot flashes
by 49% and 46% at 4 and 8 weeks, respectively.  The
300 mg dose was not effective at a statistical level.
The authors suggest that gabapentin 900 mg per day
should be considered for treatment of hot flashes in
women with breast cancer (Pandya KJ, et al.
Gabapentin for Hot Flashes in 420 Women with
Breast Cancer: A Randomised Double-Blind
Placebo-Controlled Trial. Lancet. 2005;366:818-824).

Homeopathy vs Conventional Medicine
A new study suggests that homeopathy is no bet-

ter than placebo in treating disease.  Researchers
from the University of Berne in Switzerland,
reviewed over 100 clinical trials of homeopathy and
conventional medicine.  Eight large homeopathy
trials were eventually used in a meta-analysis,
along with 6 large conventional medicine trials. The
odds ratio for homeopathy was 0.88 and for con-
ventional medicine 0.58.  When only the largest tri-
als were used, the odds ratio for homeopathy was
0.96 and for conventional medicine 0.67.  This sug-
gests that the benefit from homeopathy is no better
than random chance (Shang A, et al. Are the
Clinical Effects of Homeopathy Placebo Effects?
Comparative Study of Placebo-Controlled Trials of

Homeopathy and Allopathy. Lancet. 2005; 366:
726-732).  An accompanying editorial states "Now
doctors need to be bold and honest with their
patients about homeopathy's lack of benefit. . ."
(The End of Homeopathy. Lancet. 2005;366:690).
Homeopathy which uses very dilute solutions to
treat disease has been popular in Europe; however,
this study marks a trend away from homeopathy in
England. The Swiss government also recently with-
drew insurance coverage for homeopathy after a 5-
year trial because it did not meet efficacy and cost
effectiveness criteria.

FDA Actions
The FDA has approved a new 4-component vac-

cine for children aged 12 months to 12 years that
includes measles, mumps, rubella, and varicella
viruses.  The approval was based on data showing
effectiveness of the vaccine was similar to that of
MMR (measles, mumps, and rubella) and varicella
vaccine (Varivax).  The new vaccine will be marketed
under the trade name ProQuad by Merck & Co.

Sanofi-Synthelabo has received approval to mar-
ket an extended release formulation of zolpidem
(Ambien) for the treatment of insomnia.  The new
preparation is a bi-layered tablet that delivers the
drug in 2 stages, a quick dissolving layer to induce
sleep, and a slower release layer to provide sleep
continuity.  Ambien CR will be marketed in a 12.5
mg dose for adults and a 6.25 mg strength for
patients 65 years and older.  

The Senate has approved a bill to limit over-the-
counter sales of pseudoephedrine, a key ingredient in
the illicit manufacturing of methampheta-
mine.  The bill which has bipartisan support, will
require decongestant medications containing pseu-
doephedrine to be sold behind pharmacy counters
and would limit how much any individual can buy to
7.5g a month (250 30 mg tablets).The bill also encour-
ages a computer tracking system to limit multiple pur-
chases at different stores and pharmacies. Asimilar bill
is working its way to the House of Representatives.

The FDA is one step closer to approving Pfizer's
inhaled insulin powder after an advisory panel
voted 7-2 to urge approval.  The preparation,
which will be marketed under the trade name
Exubera, is a short-acting insulin powder that is
used before meals. The drug does not replace the
need for long acting insulin injections.  There have
been concerns that Exubera may hamper lung
function in diabetics, but Pfizer has been able to
show 2-year data that suggest patients experience
only minimal decrease in lung capacity that is
reversible if the drug is stopped.   ■
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