
Cerebral Aneurysms:
To Screen or Not to Screen?

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

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 rela-

tionship related to this field of study.

Synopsis: Screening patients with a history of cerebral aneurysm
and screening relatives of patients with familial aneurysms can

detect new or recurrent aneurysms that may benefit from treatment.

Source: Wermer MJ, et al. Follow-Up Screening After Subarachnoid
Hemorrhage: Frequency and Determinants of New Aneurysms and
Enlargements of Existing Aneurysms. Brain. 2005;128:2421-2429.

Subarachnoid hemorrhage (sah) is one of the most feared
neurologic problems because of its sudden onset, its often cata-

strophic effects, and its propensity to strike adults in the prime of
life. Usually it strikes without warning, but patients who have had
one aneurysmal SAH are at increased risk for another hemorrhage,
even if the aneurysm that ruptured has been clipped or obliterated by
endovascular coiling. In addition, cerebral aneurysms may be famil-
ial. When 2 first-degree relatives have cerebral aneurysms, other
family members are at increased risk. The ability of CT angiography
(CTA) and MR angiography (MRA) to detect aneurysms non-inva-
sively makes it more feasible to screen people at risk for SAH hem-
orrhage than in the past when catheter angiography was the only
way to diagnose aneurysms reliably. In this background, Wermer
and colleagues have published important work on the detection of
aneurysms in patients with a personal or family history of aneurysm.

They performed follow-up CTA on 610 patients with ruptured
aneurysms that were surgically clipped (Brain. 2005:128:2412-2429).
The mean interval between SAH and the follow-up CTA was 8.9
years, with a range from 2.3 to 18.8 years. They detected 129
aneurysms that were not previously identified in 96 patients, for an
overall incidence of 16%; 24 of the aneurysms were at the clip site and
105 were remote from the clip site. Imaging studies from the time of
SAH were available for review for 59 of the 105 remote aneurysms.

Nineteen of these newly detected remote aneurysms were truly new,
and 40 were retrospectively found on the studies done at the time of the
SAH. The incidence of new aneurysms increased over time. A new
aneurysm was found in only 1 of 120 patients (0.8%) whose follow-up
study was within 5 years of the SAH, in 8 of 365 (2.2%) with a follow-
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up study within 10 years of the SAH, and in 14 of 610
(2.3%) overall. The mean interval between SAH and detec-
tion of a new aneurysm remote from the original clip site
was 9.9 years.

The incidence of recurrent aneurysms at the clip site
also increased over time, with new aneurysms in only 2 of
120 patients (1.7%) after 5 years, 10 of 365 (2.7%) after 10
years, and 24 of 610 (3.9%) overall. The mean interval
between SAH and detection of a recurrent aneurysm at the
clip site was 10.6 years.

These results suggest that aneurysm formation contin-
ues over many years, both at the site of the original clip-
ping and at remote sites. The results indicate that screening
of patients with a history of ruptured aneurysms will iden-
tify new aneurysms, but the study does not provide clear
data about whether these aneurysms need to be treated. In
this regard, only 13 of the 105 newly identified aneurysms
remote from the clip site were more than 5 mm in size, and
only 1 of these was more than 10 mm. Of the 24
aneurysms at the clip site, 4 were more than 5 mm and
only 1 was more than 10 mm.

Wermer et al also performed a multivariate analysis to
look for risk factors that increase the chance of new or
recurrent aneurysm growth. Smoking, the presence of
multiple aneurysms at the time of SAH, and family history
of intracranial aneurysms were all significantly associated
with new or recurrent aneurysm formation, so patients
with these characteristics may be the ones most likely to
benefit from follow-up screening.

The identification of family history as a risk factor for
recurrent aneurysm raises the issue of screening asympto-
matic patients with a family history of aneurysms. In a
related paper, the same group addressed this question
(Stroke. 2003:34:2788-2791). Patients with 2 or more first-
degree relatives with aneurysms were advised to have
repeated screening by MRA or CTA at intervals of 5 years.

Ten new aneurysms were detected in 9 of 102 patients. Six
of the aneurysms were found in 83 patients with no prior
history of aneurysm and with an initial negative screening
MRA. Three of these 6 aneurysms were found on the first
follow-up MRA and the other 3 on a second follow-up
MRA. The remaining 4 aneurysms were found in 3 of the
19 patients with a prior history of aneurysm. Six of the 10
aneurysms that were identified were treated; 3 by coiling
and 3 by clipping. The other 4 aneurysms were less than 4
mm in size, and are being followed with repeated imaging.

The finding that 3 of the 10 aneurysms that were found
did not appear until the third screening MRA suggests that
a strategy of repeated screening is a reasonable one to con-
sider in patients with a family history of aneurysm. The
data in this study also suggest that screening may be par-
ticularly important in middle-aged adults, as all of the
aneurysms that were treated were found when patients
were 45 years of age or older.

Taken together, these studies suggest that given the
potentially devastating effects of SAH, repeated non-inva-
sive screening deserves consideration both for patients
with a history of prior aneurysm and for those with 2 or
more first-degree relatives with aneurysms.  The benefits
of detecting and treating aneurysms need to be weighed on
an individual basis against the costs of screening, the anxi-
ety that may be caused by finding small aneurysms that do
not need treatment, and the risks of treatment. Additional
prospective studies may help to clarify the best approach
for non-invasive screening for cerebral aneurysms.   ■

Genotype-Phenotype 
Associations in LRRK2
Parkinson’s Disease
A B S T R A C T S  &  C O M M E N T A R Y

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

and Boehringer Ingelheim.

Synopsis: The advances in understanding the geno-
type-phenotype associations for LRRK2 presented
by these articles represent an important step
towards this objective.

Sources: Khan NL, et al. Mutations in the Gene LRRK2
Encoding Dardarin (PARK8) Cause Familial Parkinson’s
Disease: Clinical, Pathological, Olfactory and Functional
Imaging and Genetic Data. Brain. 2005;128:2786-2796; Berg
D, et al. Type and Frequency of Mutations in the LRRK2
Gene in Familial and Sporadic Parkinson’s Disease. Brain.
2005; Epub ahead of print.

Leucine-rich repeat kinase 2 (lrrk2) gene muta-
tions can lead to autosomal dominant Parkin-
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son’s disease (PD). These 2 papers present clinical
and genetic data on the largest series of LRRK2 kin-
dreds compiled to date. Khan and colleagues
describe members of the large original LRRK2
“Lincolnshire kindred”. In 117 unrelated individuals
from smaller UK autosomal dominant PD kindreds,
they determined a LRRK2 mutation frequency of
5.1%, with the G2019S mutation most common
(2.5%). They additionally established 2 novel
LRRK2 mutations. The typical phenotype was late-
onset PD, often beginning in one leg, and 18F-dopa
positron emission tomography (PET) scans in a sub-
set of subjects were typical of idiopathic PD. Sub-
jects had a good levodopa response, and dyskinesias
were not prominent: one individual maintained a
good levodopa response for 25 years, without dyski-
nesias. Cognition was well preserved as judged by
the modified mini-mental status examination. How-
ever, 7/20 LRRK2 individuals identified, reported
prominent non-motor features (beginning after PD
onset in 6), including anxiety attacks, depression,
paranoia, and one suicide attempt. Hallucinations
were rare. A brain autopsy revealed marked loss of
pigmented neurons and gliosis in the substantia
nigra, and small numbers of cortical and brainstem
Lewy bodies. 

Berg and colleagues examined LRRK2 in 53
kindreds with autosomal dominant PD, mostly of
Southern or Middle German provenance. They
detected a higher frequency of LRRK2 mutations,
with 7/53 (13%) affected, and found 4 novel muta-
tions, but not G2019S. Sleep disturbance was com-
mon, and detailed neuropsychological testing
revealed impaired executive function in many.
Both studies revealed incomplete penetrance, in
common with prior reports, and significant inter-
and intra-familial phenotypic variability (for
example, one LRRK2 individual had clinical fea-
tures of dementia with Lewy bodies). Of note, cer-
tain family members of LRRK2 PD individuals
were identified with clinical PD, in the absence of
the gene mutation.

■■ COMMENTARY
Genetic studies have played a crucial role in rap-

idly advancing understanding of cellular processes
in PD. LRRK2 encodes a protein with multiple
domains, including a mitogen-activated kinase
kinase kinase (MAPKKK), and mutant LRRK2
expression was recently shown to lead to neuronal
demise in vitro.1 However, genetic PD has been

considered rare and of little direct relevance to
office practice. Commercial genetic testing in PD is
currently available for parkin, PINK1, and alpha-
synuclein, but seldom used in clinical practice.
Now, with increasing recognition of young-onset
and familial PD, more patients are asking whether
they and their family members should be tested.
The answer is not simple, and these 2 papers clearly
demonstrate some of the complexities of interpret-
ing PD genetics. 

While both provide fascinating descriptions of
the phenomenology of LRRK2 familial PD, under-
lining the similarity to typical idiopathic PD, they
raise a number of disquieting issues regarding utili-
ty of genetic testing at the present time. First, Khan,
Berg, and colleagues report phenocopies, that is,
symptomatic members of LRRK2 kindreds who do
not have the mutation. Therefore, a LRRK2 muta-
tion cannot be assumed in an untested PD individ-
ual of a LRRK2 kindred. Second, LRRK2 mutations
were found to have incomplete penetrance in com-
mon with previous reports. Therefore, even obligate
carriers will not necessarily develop PD. Incom-
plete penetrance presumably involves variability of
other susceptibility factors. It is, therefore, fascinat-
ing that in this same journal issue, Adams and col-
leagues used PET scans detecting 18F-dopa uptake
(vesicular monoamine and dopamine transporters
VMAT and DAT) to look at LRRK2 carriers.2 Two
asymptomatic LRRK2 individuals, with normal
18F-dopa uptake, had altered expression of VMAT
and DAT. Although preliminary, they suggest that
such changes in the striatum could be compensa-
tory, and modify expression of PD symptoms.
Clearly, we have far to go in developing clinical
genetic testing, such that appropriate counseling
may be given regarding practical, emotional, and
ethical concerns. However, the advances in under-
standing the genotype-phenotype associations for
LRRK2 presented by the above articles represent an
important step towards this objective.   ■

References
1. Smith WW, et al. Leucine-Rich Repeat Kinase 2

(LRRK2) Interacts with Parkin, and Mutant
LRRK2 Induces Neuronal Degeneration. Proc Nat
Acad Sci. 2005;102:18676-18681.

2. Adams JR, et al. PET in LRRK2 Mutations: Com-
parison to Sporadic Parkinson’s Disease and Evi-
dence for Presymptomatic Compensation. Brain.
2005;128:2777-2785.
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Brain Oxygen Monitoring in
Traumatic Brain Injury
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 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 relationship with any company related to this field of study.

Synopsis: The addition of brain oxygen monitoring to
standard intracranial pressure (ICP) and cerebral per-
fusion pressure (CPP) monitoring may reduce mortality
and improve functional recovery in patients with trau-
matic brain injury.

Source: Stiefel MF, et al. Reduced Mortality Rate in
Patients with Severe Traumatic Brain Injury (TBI) Treated
with Brain Tissue Oxygen Monitoring. J Neurosurg. 2005;
103:805-811.

Traumatic brain injury is the leading cause
of death and disability in young adults in the

United States. Among TBI patients with elevated
ICP, mortality is common, and current management
has focused on reducing elevated ICP. An alternative
approach has been to maintain CPP at the expense of
ICP by aggressively elevating blood pressure and
measuring cerebral blood flow. However, there are
serious physiological and technical limitations to
this approach, and brain tissue oxygen monitoring
may provide additional physiological data that can
improve outcome after TBI.

Steifel and colleagues performed a retrospective
analysis of 53 consecutive patients with TBI and
Glasgow Coma Scale (GCS) less than 8 as part of a
prospective observational database. They divided the
patients into 2 management groups—Group A (25)
patients were managed with ICP monitors alone and
Group B (28) patients were managed with ICP mon-
itors plus direct brain tissue PO2 monitors (LICOX;
Integra NeuroSciences). Monitors were placed into
healthy brain tissue on the side of maximal swelling,
according to admission CT scans. Patients with cra-
nial gunshot wounds, those who were medically
unstable, or patients with bilateral fixed and dilated
pupils, were excluded from analysis.

Standard ICU management in Group A aimed to
keep ICP less than 20 mm Hg and CPP greater than
60 mm Hg. Mechanical ventilation was adjusted to
keep PCO

2
at approximately 35 mm Hg and SaO

2

greater than 93%. When ICP rose above 20 mm Hg
for more than 5 minutes, intravenous mannitol
boluses were administered as needed, to maximum
blood osmolarity of 320 mOsm. In Group B
patients, in addition to the above therapies, direct
brain tissue PO2 monitors were used to maintain
brain tissue PO

2
>  25 mm Hg. If brain tissue PO

2

fell below 25 mm Hg, treatments were instituted to
raise blood pressure, increase FiO

2
, correct respira-

tory and intravascular volume derangements, pro-
vide blood transfusions, and perform decompressive
hemicraniectomy. Between the 2 groups, there were
no significant differences comparing ICP monitor
days, mean daily ICP, mean maximum daily ICP,
number of ICP episodes > 20 mm Hg, mean daily
CPP, mean minimum daily CPP, or number of CPP
episodes < 60 mm Hg.

Eleven (44%) of the 25 patients who had conven-
tional ICP and CPP management died, and 17% of the
survivors required additional hospitalization or nurs-
ing home placement. In contrast, 7 (25%) of the 28
patients who had brain tissue PO

2
monitoring, in

addition to ICP and CPP management, died (P <
0.05), and none of the survivors required nursing
home placement. 

■■ COMMENTARY
Although this study is a nonrandomized series with

historical controls, it represents one of the largest studies
that systematically evaluated the clinical utility of brain
tissue oxygen monitoring in the treatment of patients
with severe TBI. The 2 groups were carefully matched
for age, admission GCS, and pathological entity and
received comparable treatments, except for the use of
brain tissue oxygen monitoring. The study suggests that
brain tissue oxygen monitoring is a clinically useful
technique that may help to improve outcome in acute
brain injuries that result in severe vasogenic edema with
increased intracranial pressure and secondary brain
ischemia, but a randomized clinical trial will be neces-
sary to determine this with certainty.

Continuous monitoring of brain tissue oxygen is an
attractive technology, because it reflects the physiological
principles that determine brain injury and recovery.  One
of the primary goals of therapy for TBI, as well as therapy
for intracerebral hemorrhage, subarachnoid hemorrhage,
acute brain infarction, viral encephalitis, and other acute
brain injuries that result in massive brain edema, is to
maintain adequate oxygen and glucose delivery to
ischemic brain regions that have the potential to survive
and recover. Direct measurement of tissue oxygenation
should be an excellent indicator of blood flow in the
microcirculation, and could be used in a variety of clinical
states that result in malignant brain edema.   ■
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Headaches at High Altitudes:
How Does the Brain React to
Increased Elevations Both
Acutely and Chronically?
A B S T R A C T S  &  C O M M E N T A R Y

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

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

Synopsis: Headache triggered acutely at high eleva-
tions may be migraine or the development of cerebral
edema with progression to acute mountain sickness.
Decreased ATPase gene expression seen in chronic
headache sufferers dwelling at high altitudes may elu-
cidate the neurobiology of migraine in general.

Sources: Serrano-Duenas M. High Altitude Headache. A
Prospective Study of Its Clinical Characteristics. Cephalalgia.
2005;25:1110-1116; Appenzeller O, et al. Migraine in the Andes
and Headache at Sea Level. Cephalalgia. 2005;25:1117-1121.

Visitors who travel to areas of elevated
altitudes may suffer from a high altitude

headache which can progress to acute mountain sick-
ness (AMS) or high-altitude cerebral edema. The
Lake Louise Consensus Group has defined AMS as
headache, in an un-acclimatized person who has
recently arrived at an altitude greater than 2500
meters, accompanied by gastro-intestinal symptoms,
insomnia, dizziness, or fatigue.  The symptoms begin
within the first 12 hours of ascent and, without
descent or treatment with oxygen, dexamethasone, or
acetazolamide, may lead to ataxia and altered level of
consciousness from cerebral edema.  Sleeping at high
altitude predisposes to headache development, and
sleep aggravates symptoms of AMS with intracranial
vasodilatation, particularly during REM sleep. The
etiology of the headache is proposed to be hypoxia-
induced cerebral vasodilation, with activation of the
trigeminovascular system. Increase in cerebral blood
volume and flow, with impaired autoregulation and
increased capillary pressure, leads to vasogenic
edema.1

Recognition of the high altitude headache, which
may herald the development of more serious neuro-
logical symptoms, is crucial in order to prevent neu-
rological worsening. M. Serrano-Duenas (2005) con-
ducted a prospective study of the symptoms of high

altitude headache in the Ecuadorian Andes. A ques-
tionnaire describing the headache characteristics was
prepared and presented to 63 men and 35 women
(mean age, 26 years, with a mean of 9 years climbing
experience) who had experienced headache during
organized snow and ice mountain climbing courses.
During the 4-day course, they ascended the Chimbo-
razo Mountain (6310 m) by day 3, with headache
evaluations at different stages of the ascent and
descent. The headaches associated with increased ele-
vation were described as holocranial (66%), with pul-
satile-burst type pain (75%) and an oscillating evolu-
tion (37%). The headaches increased with exercise
(50%) and were relieved with rest in 42%.  Accompa-
nying symptoms included anorexia, irritability, pes-
simism, and anxiety. M. Serrano-Duenas points out
some of the inconsistencies of the current criteria for
the designation of altitude headache, and proposes
that this description be used to formulate new a defi-
nition.

Migraine may be triggered by high altitude, with sea-
level dwellers developing migraines related to the mecha-
nisms proposed in altitude headache. However, chronic
headache disorders are more common in inhabitants of
high-elevations who may develop a syndrome of mal-
adaptation known as chronic mountain sickness (CMS).
CMS is characterized by profound hypoxia and poly-
cythemia, as well as neurological symptoms and signs
including migraine. Appenzeller and colleagues in 20032

noted that 47% of the inhabitants of Cerro de Pasco, Peru
(altitude 4338 m) reported headaches. Twenty-four per-
cent of men in the region had migraine with aura, with an
average of 65 attacks a day. In a study of male inhabitants
of Ceru de Pasco, some with CMS, middle cerebral artery
vasodilatation in response to CO

2
and to NO, as measured

by transcranial Doppler, was defective both at their usual
elevated altitudes and when they were measured at sea
level in Lima. Appenzeller et al proposed that the suscep-
tibility to migraine, in the setting of chronic hypoxia,
might be related to altered gene expression of vascular
growth factors, which could affect vascular reactivity.

In the paper published by Appenzeller et al in
2005, gene expression of the ATP1A1 subunit of
Na+/K+ ATPase was assayed in 30 men, natives of
Cerro de Pasco. ATPase has been implicated in the
pathogenesis of familial hemiplegic migraine, as
impaired function of the enzyme may make the cor-
tex susceptible to cortical spreading depression.
Andean men with CMS had significantly lower
expression of the ATP1A1 subunit of ATPase (P =
0.008) than did Andean men without CMS. An
increase in the level of expression was seen within
one hour of arrival at sea level in Lima. A low level
of expression of the ATP1A1 subunit of ATPase pre-
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dicted low oxygen saturation, disturbed sleep, and a
high likelihood of CMS. Appenzeller et al postulated
that the low expression of the ATP1A1 subunit of
Na+/K+ ATPase in the high Andes may trigger
headache by causing trigeminal perivascular nerve
depolarization, leading to cortical activation and
pain. This study of secondary migraine in the high
Andes may lead to better understanding of the neu-
robiology of migraine and to therapy for migraine
sufferers at lower elevations as well.   ■

References
1. Hackett PH, Roach RC. High-Altitude Illness. N Engl

J Med. 2001;345:107-114.
2. Appenzeller O, et al. Cerebral Vasoreactivity in

Andeans and Headache at Sea Level. J Neurol Sci.
2004;219:101-106.

ADNFLE
A B S T R A C T  & C O M M E N T A R Y

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

Ivax, is a consultant for Cyberonics and GlaxoSmithKline, and is on the speak-

er’s bureau for Cyberonics, GlaxoSmithKline, UCB, Novartis, Pfizer, and Ortho.

Synopsis: Epilepsy could be a complex disorder and the
hypothesis of a digenic transmission of the disease
should be discussed.

Source: Combi R, et al. Two New Putative Susceptibility
Loci for ADNFLE. Brain Res Bull. 2005;67:257-263.

Autosomal dominant nocturnal frontal
lobe Epilepsy (ADNFLE) is an idiopathic partial

epilepsy characterized by clusters of motor seizures
occurring in sleep. Mutations of the neuronal nicotinic
acetylcholine receptor (nAChR) subunits 4 and 2 are
associated with ADNFLE, and have been thought to
be the pathogenesis of the disorder. However, the
authors of this study found that the nAChR mutations
were not present in 4 severely affected ADNFLE Ital-
ian families. In the search for potential new genetic
mutations, a genome-wide linkage analysis was per-
formed on these families. Two new potential loci were
found on chromosomes 3p22-p24 and 8q11.2-q21.1.
This study elaborated on the chromosome 8 site, as
this site codes for the corticotropin-releasing hormone
(CRH) promoter gene. CRH has a broad neuromodu-

latory effect on various behaviors, including anxiety,
learning, food intake, sleep and arousal.

The authors also cite an association between
seizures and CRH in rodent models, which could
account for the development of epilepsy. CRH has
an excitatory effect upon hippocampal CA3 cells,
which in turn upregulate glutamate release, thereby
augmenting a potential epileptogenic focus. The 2
transversion CRH mutations at this site have oppos-
ing effects on protein production; one mutation
decreases it and the other mutation increases it.
Although this finding confirms that production is
altered by the mutation, it implies that an associa-
tion between CRH and epilepsy is not related to
under- or over-production of CRH. However, due to
the widespread effects of CRH on the nervous sys-
tem, any subtle dysfunction in its activity could
have neurophysiologic consequences and, in turn,
cause seizures and/or sleep disturbances.

Subjects with the mutation reported increased
daytime sleepiness, which was supported by
increased arousal instability found on neurophysio-
logic testing.  Arousal instability is measured using
the cyclic alternating pattern rate (CAP rate), a
ratio of the cyclic alternating pattern of sleep over
the total sleep time. Altered CRH levels provoke
sleep dysfunction such as arousal instability.
Therefore, abnormal CAP rates in mutation carriers
may be a second clinical abnormality related to the
mutated CRH site.

■■ COMMENTARY
This study elucidates how little we know regard-

ing the causes of idiopathic epilepsy, and points to
the possibility that there are many, as yet undiscov-
ered, genetically determined causes of epilepsy.
Until now, the major pathogenesis was thought to
be related to a genetically influenced channelopa-
thy. The CRH transversion mutation is the first to
emphasize an endocrine rather than a neuronal
membrane dysfunction. More information is neces-
sary to understand the mechanistic steps that occur
between the mutation at the genomic level to the
alteration of CRH function, and the development of
epileptogenic foci. This study reiterates the concept
that epilepsy may have multiple sites at which dys-
regulation may occur. This genetic mutation may
also be a marker for sleep irregularities in patients
with epilepsy. Perhaps neurophysiologic testing,
such as the CAP rates, in epileptic patients with
sleep complaints can help to identify a genetic eti-
ology in this population. ■
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Prognosis in CIDP
A B S T R A C T  &  C O M M E N T A R Y

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

for Pfizer and Merck.

Synopsis: Mode of onset, distribution of symptoms,
and electrophysiological characteristics may be prog-
nostic factors for predicting a favourable outcome.

Source: Kuwabara S, et al. Long Term Prognosis of Chronic
Inflammatory Demyelinating Polyneuropathy: A Five Year
Follow Up of 38 Cases. J Neurol Neurosurg Psychiatry. 2006:
77;66-70.

To determine the long term outcome and
prognosis of chronic inflammatory demyelinat-

ing polyneuropathy (CIDP), 38 patients with CIDP
were followed for 5 years with bimonthly clinical
examinations and annual electrodiagnostic studies.
Patients were excluded if they demonstrated the
presence of monoclonal gammopathy, anti-myelin-
associated glycoprotein (anti-MAG) antibody, or
multifocal motor neuropathy with conduction block.
Clinical assessments encompassed Hughes function-
al grade (0 = normal, 1 = minimal symptoms, 2 =
walks 5 meters independently, 3 = walks 5 meters
with assistance, 4 = chair/bed bound, 5 = requires
assisted ventilation, 6 = dead), grip strength, del-
toid/wrist flexor/iliopsoas/tibialis anterior muscle
strength, deep tendon reflexes, and sensory (pin-
prick, touch, and vibratory) examination. 

Electrodiagnostic studies included median, ulnar, tib-
ial, and peroneal motor, and antidromic median and
sural sensory nerve conduction studies. All patients
received immunomodulatory therapy including high-
dose corticosteroids (89%, n = 34), intravenous
immunoglobulin (45%, n = 17), or plasma exchange
(34%, n = 13). Combined therapy was given in 58% (n =
22), and azathioprine or cyclophosphamide in 2 patients
each. Treatment was considered efficacious if Hughes
grade improved by one or more.  Statistical analysis was
provided by chi-square or Fisher’s exact test and Mann-
Whitney U test, with logistic regression used to analyze
categorized outcome variables.

By study end (5 years), 26% of patients (n = 10)
were in complete remission for at least 2 years, with
normal nerve conduction studies and a Hughes func-
tional grade of 0. Nine of these had received steroid

therapy, and one patient intravenous immunoglobulin
infusion. Relapse on steroid taper in 2 patients mandat-
ed plasma exchange and increased steroid dosage, with
resultant complete remission. Minimal symptoms or
independent ambulation was achieved in an additional
61% (n = 23), with 10 (26%) requiring ongoing
immunomodulatory treatment and 13 (34%) free of
medication. Two patients each (10%) were able to walk
with assistance or were chair/bed bound, and one
tetraplegic patient (3%) died of pneumonia. None were
ventilator dependent. Continued post-study follow-up
for up to 15 years (mean, 10.5 years) continued to
show similar results.

Subacute onset, symmetrical symptoms, lack of
muscle atrophy, good response to initial steroid ther-
apy, and predominantly distal motor nerve conduc-
tion abnormalities were all significantly associated
with complete remission at 5 years, whereas, insidi-
ous onset, asymmetrical symptoms, presence of
muscle atrophy, lack of response to initial steroid
therapy, and diffuse motor nerve conduction abnor-
malities were associated with treatment failure or
relapse. Prognosis in CIDP is favorable, but a signif-
icant proportion (39%) requires continued medical
treatment, and 13% remain severely disabled.

■■ COMMENTARY
Chronic inflammatory demyelinating polyneu-

ropathy (CIDP) is a form of chronic immune-medi-
ated demyelinating neuropathy (CI-MDP), of which
several variants exist (Lewis RA. Sem Neurol.
2005;25;217-228). Usually, motor symptoms domi-
nate in CIDP. Sensory symptoms are preponderate
in 10-15%, but nerve conduction studies will reveal
demyelinating motor abnormalities even in these.
IgM paraproteinemia, less so IgG or IgA, is associ-
ated with demyelinating polyneuropathy, of which
33%, if followed for 20 years, will develop myelo-
ma, amyloidosis, or other hematologic malignancy.
Distal, slowly progressive, painless sensorimotor
demyelinating polyneuropathy, with or without
anti-myelin-associated glycoprotein (anti-MAG)
antibodies and with or without IgM antibodies, may
all be a single entity (Katz JS et al. Neurology.
2000;54;615-620).  IgM neuropathy is poorly
responsive to immunosuppression in most, but mon-
oclonal antibody therapy (Rituxan) may hold prom-
ise. Sensory ataxic demyelinating neuropathy with
IgM antibodies to GM2, GalNAc-GD1A, and
CANOMAD (chronic ataxic neuropathy, ophthal-
moplegia, IgM paraproteinemia, cold agglutinins,
and disialosyl antibodies) are rare syndromes of
demyelinating neuropathy that may respond to
intravenous immunoglobulin.   ■
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The NORVIT Trial
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-Cor-
nell Medical College, Attending Neurologist, NewYork-
Presbyterian Hospital
Dr. Segal is on the speaker’s bureau of Boehringer Ingelheim.

Synopsis: Among patients on folic acid, with or without
the addition of B-6, there was a non-significant trend
toward an increase in cancer rates.

Source: Bonaa, et al. NORVIT: The Norwegian Vitamin
Trial. Randomised Trial of Homocysteine-Lowering with B-
Vitamins for Secondary Prevention of Cardiovascular Dis-
ease After Acute Myocardial Infarction. Presented at the
European Society of Cardiology, 9/5/05, Stockholm, Sweden.

Plasma homocysteine has been shown to be a
strong and independent risk factor for vascular dis-

ease, such as myocardial infarction and stroke. It is,
therefore, common to measure homocysteine levels in
stroke patients and treat with folic acid when homocys-
teine is found to be elevated greater than 10 umol/L.
Data from randomized trials to support this practice is
limited and, possibly suggests, that it may be deleteri-
ous. The Vitamin Intervention for Stroke Prevention
(VISP) trial did not show any reduction in stroke or
myocardial infarction among stroke patients assigned a
regimen of folic acid 2.5mg, vitamin B-6 25mg and vita-
min B-12 400µ. The most recent data from Bonaa et al
suggest that vitamin supplementation for patients who
are post-myocardial infarction are not only ineffective,
but may also be dangerous.

Bonna and colleagues performed a randomized, dou-
ble-blind trial for secondary prevention of vascular
events, examining 3749 patients over a period 3.5 years.
Study patients had suffered an acute myocardial infarc-
tion within the prior 7 days. Study drugs were folic acid
0.8mg per day and vitamin B-6 40 mg per day. All folic
acid pills also contained 400µ of vitamin B-12. The trial
had a 2×2 factorial design, with patients receiving folic
Acid/vitamin B-12, vitamin B-6, both or neither.

After 2 months, plasma homocysteine levels fell by
28% in the patients taking folic acid, whether or not they
were also taking vitamin B-6. The primary end point, a
composite of MI and stroke, occurred equally in the folic
acid, vitamin B-6, and placebo groups but, in the group

that received combination folic acid and B-6, there was a
significant increase in these events. Compared to placebo
control, the folic acid/B-6 group had a relative risk for MI
and stroke of 1.2 (P = .03). Among patients on folic acid,
with or without the addition of B-6, there was a non-signif-
icant trend (with a relative risk risk of 1.4) toward an
increase in cancer rates.

■■ COMMENTARY
These data add to a large body of evidence suggesting a

lack of efficacy for vitamin supplementation in the preven-
tion of not only vascular events but also cancer.  Although
as yet unpublished, these data suggest that combination
vitamins containing folic acid, and vitamins B-12 and B-6
(marketed as Foltx or Folgard, for example) may contribute
to vascular events rather than prevent them. These data
strongly contrast with epidemiological data suggesting that
dietary intake of these vitamins is highly beneficial. This
leads to the advice given to me many years ago by one of
my medical school mentors, “There’s no substitute for what
your mother told you—eat your vegetables!” ■

CME Questions
1. What risk factors increase the chance of finding a new or

recurrent aneurysm in a patient with a prior history of
aneurysm?
a. history of smoking
b. personal history of prior aneurysm
c. two or more first-degree relatives with an aneurysm
d. All of the above

2. What was the overall rate of newly detected or recurrent
aneurysms in patients with a history of aneurysmal subarach-
noid hemorrhage during a mean follow-up of 8.9 years?
a. 2%
b. 10%
c. 16%
d. 50%

3. How long after an initial aneurysmal subarachnoid hemor-
rhage are most new or recurrent aneurysms detected?
a. within 1 month
b. within 1 year
c. within 5 years
d. after more than 5 years

4. The following characteristics foretell a good prognosis in
chronic inflammatory demyelinating polyneuropathy (CIDP):
a. subacute onset
b. symmetrical symptoms
c. lack of muscle atrophy
d. predominantly distal motor nerve conduction abnormalities
e. All the above
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Letrozole (Femara) is a potent aromatase
inhibitor that is used to treat women with
metastatic breast cancer and, in a neoadjuvant

role, for women who have failed tamoxifen.
Aromatase inhibitors exert their effect by blocking
the conversion of androgens to estrogens and reduc-
ing estrogen levels in tissue and plasma.  Recently,
letrozole was compared with tamoxifen for adjuvant
therapy in postmenopausal women with steroid-
hormone-receptor-positive breast cancer.  

A total of 8010 women were randomized to 5
years of letrozole (4003) or tamoxifen (4007).  After a
median follow-up of 25.8 months, there were 351
events (local or distant recurrence) in the letrozole
group and 428 events in the tamoxifen group, with 5-
year disease-free survival estimates of 84% and
81.4%, respectively.  Adverse effects of the drugs
were different with tamoxifen, resulting in a higher
rate of thromboembolism, endometrial cancer, and
vaginal bleeding, while letrozole was associated with
a higher incidence of skeletal and cardiac events and
hypercholesterolemia.  

The authors suggest that in women with
endocrine-responsive breast cancer, adjuvant treat-
ment with letrozole, as compared with tamoxifen,
reduced the risk of recurrent disease (Thurlimann B,
et al. A Comparison of Letrozole and Tamoxifen in
Postmenopausal Women with Early Breast Cancer.
N Engl J Med. 2005;353:2747-2757).  In an accompa-
nying editorial Sandra Swain, MD, from the
National Cancer Institute, states that "all the evi-
dence points to aromatase inhibitors as critically
important for improving the outcome among post-
menopausal women with breast cancer who have
positive or negative lymph nodes and who are at a
substantial risk for recurrent disease."  (Swain SM, et

al. Aromatase Inhibitors—A Triumph of
Translational Oncology. N Engl J Med. 2005;353:2807-
2809). Based on this study, the FDA has recently
approved letrozole for adjuvant treatment (immedi-
ately after surgery) in postmenopausal women with
hormone sense of breast cancer.

Do Antidepressants Increase Risk of Suicide?
An article in the January issue of the American

Journal of Psychiatry asks "Is the FDA Warning About
Antidepressants Wrong?" Researchers from Group
Health Cooperative in the Pacific Northwest used
population-based data to evaluate the risk of suicide
death and serious suicide attempt in relation to the
initiation of antidepressant treatment.

Computerized health plan records for over 65,000
patients with over 82,000 episodes of antidepressant
treatment between 1992 and 2003 were reviewed.  In
the 6 months after initiation of antidepressant treat-
ment, the risk of suicide was found be no higher
than at any other time during treatment.  The risk of
suicide attempt was highest in the month before
starting treatment, and declined progressively after
starting medication.  When newer drugs were com-
pared to older drugs, an increase in suicidality was
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only seen with the older drugs. 
The authors conclude that the risk of suicide dur-

ing acute-phase antidepressant treatment is approxi-
mately 1 in 3000 treatment episodes, and the risk of
serious suicide attempt is approximately one in
1000.  Available data do not indicate significant
increase in risk of suicide or serious suicide attempt
after starting treatment with newer antidepressant
drugs (Simon GE, et al. Suicide Risk During
Antidepressant Treatment. Am J Psychiatry.
2006;163:41-47, available free at ajp.psychiatryon-
line.org).  The study calls into question the March
2004 FDA public health advisory regarding worsen-
ing depression and suicidality in pediatric and adult
patients being treated with 10 newer antidepressants
(bupropion, citalopram, fluoxetine, fluvoxamine,
mirtazapine, nefazodone, paroxetine, sertraline, esci-
talopram, and venlafaxine).

Can Viagra Improve Heart Function?
Concern still lingers regarding the safety of erectile

dysfunction drugs in patients with heart failure.  A
new study from Australia suggests that sildenafil
(Viagra) actually improves heart function in patients
with systolic dysfunction.  In a randomized, placebo-
controlled, double-blind, 2-way crossover study, 20
patients with controlled left ventricular failure and
ejection fractions < 35% received sildenafil 50 mg or
matching placebo.  Cardiac output was determined
by Doppler echocardiography, aortic pressure wave-
form, and aortic and femoral arterial stiffness was
also evaluated.  With a peak effect at 60 minutes after
administration, sildenafil resulted in an increase in
cardiac index of 0.37 L/min, decrease in total sys-
temic resistance, decreased aortic and lower limb
pulse-wave velocity, and decreased wave reflection
(all significant at P < .0001).  The authors conclude
that sildenafil improved cardiac performance by
decreasing LV load, resulting in increased cardiac
output and increase in exercise capacity in heart fail-
ure patients (Hirata K, et al. Effect of Sildenafil on
Cardiac Performance in Patients with Heart Failure.
Am J Cardiol. 2005;96:1436-1440).

Can Tamoxifen Increase Your Height?
Tamoxifen may increase height potential in short

pubertal periods, according to new study in the
journal Pediatrics.  The study was a retrospective
chart review of 7 boys with a mean age of 15 who
took tamoxifen 10-20 mg twice a day for a mean of
26 months.  Six of the boys were also receiving
growth hormone.  Tamoxifen significantly decreased
the rate of skeletal maturation and improved pre-
dicted adult height without negative effects on sex-

ual maturation.  Skeletal maturation was deter-
mined by review of bone radiographs by independ-
ent endocrinologists.  The authors state that
"additional evaluation of this therapy is now
required to determine if the increase in predicted
adult height results in a clinically significant increase
in final adult height."  (Kreher NC, et al. The Use of
Tamoxifen to Improve Height Potential in Short
Pubertal Boys. Pediatrics. 2005;116:1513-1515).

A Dramatic Increase of Clostridium difficile
Clostridium difficile is increasing in frequency and

severity in both hospital and community settings.
Widespread use of acid suppressing proton pump
inhibitors (PPIs) and H2 receptor agonists (H2RAs)
may be a contributing factor, according to new
study. Two population-based, case-control studies
from England reviewed all 1672 cases of C. difficile
reported between 1994 and 2004, while a second
study looked at cases defined as community
acquired.  All cases were matched 10 controls.  The
incidence of C. difficile increased dramatically
between 1994 and 2004.  The adjusted rate ratio of C.
difficile associated disease with current use of PPIs
was 2.9 (95% CI, 2.4-3.4) and, with H2RAs, the rate
ratio was 2.0 (95% CI, 1.6-2.7).  The authors conclude
that the use of acid-suppressive therapy is associ-
ated with an increase risk of community-acquired C.
difficile.  Parenthetically, they also found an increased
risk associated with use of nonsteroidal anti-inflam-
matory drugs (JAMA. 2005;294:2943-3048).

FDA Actions
The FDA has approved Bristol-Myers Squibb's

abatacept (Orencia) for the treatment of rheumatoid
arthritis.  The drug, which is produced by recombi-
nant DNA technology, is a T cell costimulation mod-
ulator.  It is approved for patients with
moderately-to-severely active rheumatoid arthritis
who had an inadequate response to one or more
DMARDs, including TNF antagonists.  It may be
used as monotherapy or with other non-TNF
inhibitor DMARD.  Abatacept is administered as a
30-minute IV infusion at 0, 2, and 4 weeks, then
every 4 weeks thereafter.

The FDA and GlaxoSmithKline have issued a
"Dear Doctor" letter regarding rare reports of macu-
lar edema in patients receiving rosiglitazone
(Avandia).  The majority of the cases involved con-
current peripheral edema and, in the majority of
cases, macular edema improved with discontinua-
tion of the drug.  Macular edema presents as blurred
or distorted vision, decrease color sensitivity, and
decreased dark adaptation.   ■
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