
Will New Approaches Help 
to Treat ALS?

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

Source: Almer G, et al. Increased levels of the pro-inflammatory
prostaglandin PGE2 in CSF from ALS patients. Neurology. 2002;58:

1277-1279.

Inflammatory mechanisms may participate in the patho-
genesis of neurodegenerative diseases including ALS. It has been

known for many years that there is a problem with neuroinflamma-
tory reaction in ALS. The classic findings are those of activated
microglia that express high levels of a number of inflammatory
molecules such as CD11b. 

Several recent studies have directly implicated cyclooxygenase 2
(COX-2) activity in ALS pathogenesis. It was initially shown that there
was a dramatic increase in COX-2 activity in postmortem spinal cord
samples from sporadic ALS patients (Yasojima K, et al. Neurology.
2001;57:952-956). This was demonstrated by measuring prostaglandin
PGE2 levels, which are a known product of COX-2. Subsequent work
on ALS spinal cord showed a 7-fold upregulation of COX-2 mRNA
and a 3.8-fold increase in protein levels (Almer G, et al. Ann Neurol.
2001;49:176-185). The most recent study has examined PGE2 levels in
cerebrospinal fluid of ALS patients. It was demonstrated that 82% of
the patients had levels that were 2-10-fold higher than levels in normal
control subjects. 
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Editor’s Note—In this issue of Neurology Alert, Flint Beal,
MD, will join me as the co-editor. Dr. Beal is Professor and

Chairman of the Department of Neurology at Cornell University
Medical College. During my 20 years of editorship, the goal of
Neurology Alert has been to present clinicians with the latest
information, especially when new treatments appear that will
better ameliorate severe disorders. Neuroscience, both funda-
mental and clinical, now faces the greatest changes of all clinical
disciplines, demanding rapid exploration, understanding, and
biological treatment. Neurology Alert will continue presenting
the most current information to assist the well-informed clinical
neurologist. —Fred Plum, MD
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■ COMMENTARY
These findings raise the possibility that the admin-

istration of COX-2 inhibitors, which are well tolerat-
ed in man, could prove to be a useful therapeutic
strategy for ALS. Consistent with this, COX-2
inhibitors were shown to protect organotypic spinal
cord cultures from glutamate toxicity. Furthermore,
the COX-2 inhibitor celecoxib (Celebrex®) has been
shown to significantly extend survival in a transgenic
mouse model of ALS that  expresses the mutant form
of superoxide dismutase that is associated with
human ALS (reported at last year’s ANA meeting). In
these mice, it has also been demonstrated that there is
a marked increase in expression of COX-2, which is
seen not only in glial cells but also in the spinal cord
anterior horn neurons. There is also substantial other
evidence from gene profiling indicating that inflam-
matory mechanisms may play an important role in
this transgenic mouse model of ALS. These findings
are preliminary and deserve replication. Neverthe-
less, the results, when viewed in concert, are very
provocative and suggest that COX-2 inhibitors might
be useful in slowing the progress of this otherwise
devastating illness. In view of this, initial clinical tri-
als are underway using the selective COX-2 inhibitor
celecoxib. —m. flint beal

Highlights from the 8th
Annual International
Alzheimer’s Disease Meeting
C O N F E R E N C E  C O V E R A G E

Source: Neurobiol Aging. 2002;23(1S):S1-S606.

More than 2000 dementia-related studies
were presented at the 8th International Conference

on Alzheimer’s Disease and Related Disorders
(ICADRD), held in Stockholm, Sweden, July 20-25,
2002. Several items of potential interest to neurologists
bear mention.

If there were such a title, cholesterol would probably
have been voted “Molecule of the Year” at the 2002
ICADRD meeting, based on the sheer number of presen-
tations concerning the cholesterol-lowering statins as a
potential means of treating Alzheimer’s disease (AD). 

Two years ago, 2 retrospective epidemiologic studies
suggested that use of statins might reduce the risk of AD
as much as 40-79% (Wolozin B, et al. Arch Neurol.
2000;57:1439; Jick H. Lancet. 2000;356:1627). Two
new epidemiologic studies presented at the ICADRD
lend further support to this idea. A retrospective study
from Boston University carried out on 2378 individuals
from Alzheimer-affected families, including 547 African
Americans, found reduced risk of AD among statin users
regardless of their APOE genotype, race, or the brand of
statin prescribed. Another study examined 4740 resi-
dents of Cache County, Utah, older than 65 years and
found that statin use was associated with a reduced
prevalence of dementia but had no statistically signifi-
cant effect on AD incidence. In addition, use of statins
that penetrated the blood brain barrier was associated
with less risk reduction than use of agents that did not
enter the brain, such as atorvastatin (Lipitor®). This is
the first substantive study to find that statin use inversely
correlated with the prevalence, but not incidence, of AD,
and the first to indicate possible differences among avail-
able statins in lowering risk of AD. Other presentations
at the ICADRD provided evidence that cholesterol can
influence the pathophysiology of AD and suggested
mechanisms whereby statins might exert their protective
effects. While these developments are encouraging,
prospective verification of AD risk reduction by statins
has yet to be carried out. However tempting this may
seem, it is premature to consider prescribing statins for
the sole purpose of preventing or treating dementia until
prospective tests are completed.

Another topic that received considerable attention at
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the ICADRD meeting was the identification of prognos-
tically relevant subgroups among patients with mild
cognitive impairment (MCI). Patients with MCI have
memory or other cognitive impairments that are greater
than most people their age, but are not sufficiently
impaired functionally to be considered demented. MCI
patients are at increased risk for development of demen-
tia, with an estimated 10-15% progressing to diseases
such as AD each year. Several studies have now indicat-
ed that the MCI population is heterogeneous, and not all
patients with MCI have the same level of risk for devel-
oping AD. The emerging consensus is that most patients
with MCI will go on to develop dementia within 10
years, but not all will develop AD. It is now recognized
that subgroups of MCI patients can be distinguished that
have the highest likelihood of developing AD. Unfortu-
nately, there is still a great deal of variability across stud-
ies in defining these MCI subtypes. “Amnestic MCI”
and “MCI-AD” are 2 such characterizations of MCI
patients that attempt to identify a greater likelihood of
developing AD based on the characteristics of the cogni-
tive impairments. Definitional issues and the difficulties
involved in testing for the relatively subtle cognitive
deficits associated with MCI are likely to limit the clini-
cal application of the MCI construct for the time being.
Once these issues have been overcome in the future,
identification of MCI and its subtypes is likely to
become an important part of the strategies used for the
early detection and prevention of AD. 

Acetylcholinesterase inhibitors were the subject of
some discussion at the ICADRD conference. Head-to-
head comparisons of the available agents revealed dis-
tinctions among donepezil, rivastigmine, and galanta-
mine in terms of their ease of use and tolerability, but
less clear differences in their efficacy. Broadened use of
these agents in treating other forms of dementia can be
anticipated based on the results of studies using galanta-
mine and donepezil in patients with vascular dementia
and mixed dementias. The results reported at the
ICADRD suggested short-term (6 month) symptomatic
benefits in treating patients with vascular dementia. The
long-term benefits have yet to be determined, and as yet,
none of the cholinesterase inhibitors have received FDA
approval for this indication. 

Acetylcholinesterase inhibitors are the mainstay of
therapy for AD throughout the world, but several new
classes of medicines are under development. Among the
latter group, the selective NMDA antagonist Memantine
shows promise, both in terms of its efficacy in treating
severe dementia and its track record of tolerability.
Memantine has been approved for treatment of dementia
in Germany for over a decade, and it is currently in

Phase 3 clinical trials in the United States. The gluta-
minergic mechanism of action of memantine is distinct
from that of other currently approved treatments. At
least one study presented at the ICADRD suggested that
memantine can be safely administered in combination
with acetylcholinesterase inhibitors. Barring unexpected
results in ongoing clinical trials, memantine appears to
have reasonable prospects for future approval in the
United States as a symptomatic treatment for AD. 

Looking to the future, one of the most exciting devel-
opments in AD therapeutics is the advent of techniques
for manipulating beta-amyloid production and deposition
in the brain. The use of immunotherapy against amyloid
suffered a setback this past year when several patients in
the Elan AN1792 trial developed brain inflammation.
Nevertheless, immunotherapy is still considered to be a
viable approach, although modifications to the active
immunization strategy used by the Elan trial will be
needed. Another interesting approach involves the devel-
opment of small molecules that can sequester amyloid in
the periphery, thereby creating a gradient for movement
of amyloid out of the brain. Animal studies suggest the
feasibility of this approach, and clinical trials are antici-
pated in the near future. The development of inhibitors
targeting the amyloid-producing secretase enzymes is
also moving forward, although no efficacy data from
human trials have been formally presented as yet. With
the multiplicity of agents designed to alter amyloid bur-
den now in the pipeline, new brain imaging methods are
needed to measure amyloid burden in living brain. Tech-
niques currently under development use radioligands or
MRI contrast labels to bind plaques in human brain.
While it may be several years before amyloid imaging
and amyloid-based treatments become part of routine
clinical practice, these developments suggest that a new
era in AD diagnosis and treatment is now getting under-
way. —norman r. relkin

Structural Neuropathology 
in Preclinical 
Huntington’s Disease
A B S T R A C T  &  C O M M E N T A R Y

Source: Thieben MJ, et al. The distribution of structural
neuropathology in preclinical Huntington’s disease. Brain.
2002;125:1815-1828.

Huntington’s disease (hd) is an autosomal
dominant neurodegerative disorder linked to an
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expanded CAG trinucleotide repeat within the IT15
gene located on chromosome 4. Classical past neu-
ropathologic descriptions of HD emphasized the
predilection for involvement of the striatum, particularly
the head of the caudate and putamen. Much emphasis
was placed on clinical correlation between the degree of
striatal pathology and symptoms of chorea and cognitive
disturbance. Recently, it has become clear that this view
of HD as a disease limited to the basal ganglia is incor-
rect, grossly underestimating the widespread neu-
ropathologic changes that characterize the disorder.
Prior therapeutic approaches have targeted the basal
ganglia, for example, transplanting embryonic cells into
caudate or putamen, with disappointing results. In order
to rationally design therapies that will impact the natural
history of this degenerative disorder, it is critical to
understand the sequence and distribution of pathologic
changes in the brains of HD patients.

In this seminal study, Thieben and colleagues set out
to define the structural neuropathology in preclinical
HD. Using a population of individuals who had under-
gone predictive genetic testing, 12 subjects were select-
ed with more than 40 CAG repeats (guaranteeing even-
tual development of HD), and 5 had between 36 and 39
repeats (at risk for developing HD). A neurologist who
was blinded to patients’ genetic status evaluated all
patients, and none had evidence of HD on exam. Whole-
brain MRIs and voxel-based morphometry were per-
formed using statistical parametric mapping. The advan-
tage of this technique is that it is fully automated and
does not rely on region of interest evaluations (which
introduce the possibility of investigator bias). Thieben et
al observed significant reductions in grey matter volume
in the left head and body of the caudate, putamen, and
globus pallidus, continuous with volume loss in the
nucleus accumbens and orbito-frontal cortex. Volume
loss on the right side in the striatum was not statistically
significant. They also observed grey matter loss in the
tectum of the brainstem, posterior insula and posterior
intra-parietal sulcus, and bilateral reduction in periven-
tricular white matter volume in frontal, occipital, and
temporal horns of the lateral ventricles.

■ COMMENTARY
Several interesting and important conclusions can

be drawn from this study. Early involvement of the
striatum is not surprising given the noted predilection
for this structure. However, the asymmetry of involve-
ment was a surprise. Further, striatal volume loss was
most severe rostrally and ventrally, in apparent contra-
diction to previous serial autopsy studies of HD
brains. Involvement of the other brain regions corre-

lates well with early clinical features of the illness.
Bilateral volume loss of the insular cortex may explain
the early loss of facial recognition characteristic of
HD patients. Involvement of the intra-parietal sulcus
and midbrain tectum may explain the delay in initia-
tion of voluntary saccades that is frequently seen early
in the disorder. The unexpected widespread white
matter changes preceding clinical symptoms further
confirms the idea that the brains of HD carriers are
grossly and widely abnormal. Also, they appear well
before they show symptoms and signs of the disease.
This study suggests that future therapeutic approaches
of HD must target all areas of the brain, almost cer-
tainly by pharmacologic agents that affect the bioener-
getic disturbance underlying this presently untreatable
neurodegenerative disorder. —steven frucht

Hyperglycemia and the
Acute Ischemic Penumbra
A B S T R A C T S  &  C O M M E N T A R Y

Sources: Parsons MW, et al. Acute hyperglycemia adversely
affects stroke outcome: A magnetic resonance imaging and
spectroscopic study. Ann Neurol. 2002;52:20-28; Ginsberg
MD. Hyperglycemia and stroke outcome: Vindication of the
ischemic penumbra. Ann Neurol. 2002;52:5-6.

Over the past 25 years, many experimental
studies and clinical surveys of acute ischemic

stroke have confirmed the observation of Myers and
Yamaguchi (Myers RE, Yamaguchi S. Arch Neurol.
1977;34:65-74) that elevated plasma glucose levels
coincident with acute ischemia are associated with a
worse outcome.

The senior editor of Neurology Alert and his collabo-
rators, among others, previously reported that hyper-
glycemia augments ischemic brain damage in rats
(Pulsinelli WA, et al. Neurology. 1982;32:1239-1246)
and in acute stroke patients whether or not they had
established diabetes mellitus (Pulsinelli WA, et al. Am J
Med. 1983;74:540-544).

The postulated mechanism of neuronal injury is that
during ischemia, elevated brain glucose levels in con-
junction with an ischemia-induced shift to anaerobic gly-
colysis lead to severe tissue lactic acidosis which, in turn,
leads to tissue necrosis. Therefore, one would predict that
hypoperfused brain tissue or the acute ischemic penum-
bra should produce increased levels of lactic acid during
hyperglycemia because of ongoing delivery of glucose to
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ischemic tissue capable only of anaerobic metabolism.
Studies in humans prior to the advent of magnetic

resonance imaging (MRI) were unable to establish that
hyperglycemia in acute ischemic stroke promotes the
infarction of hypoperfused but potentially viable brain
tissue. At present, MRI with perfusion-weighted imag-
ing (PWI), diffusion weighted imaging (DWI), and MR
spectroscopy provide the means to examine the relation-
ship between hyperglycemia and infarction in humans.

Patients imaged at the hyperacute stage of stoke typi-
cally demonstrate PWI > DWI lesion mismatch which
the authors have postulated to be the MRI image of the
penumbra (Barber PA, et al. Neurology. 1988;51:418-
426). During the first 24 hours after stroke onset, some
of the PWI lesion becomes DWI positive and the rest of
the PWI area contracts due to reperfusion and tissue sal-
vage. MR spectroscopy detects both the presence of lac-
tate in brain tissue within minutes of the onset of cere-
bral ischemia, and serial increases in lactate levels when
ongoing ischemia leads to continuing lactate production
(Parsons MW, et al. Neurology. 2000;55:498-505). 

Parsons et al performed prospective serial PWI, DWI,
MR spectroscopy, and blood glucose studies in 63 acute
stroke patients. The presence of acute PWI > DWI mis-
match was used to identify hypoperfused at risk of infarc-
tion tissue or penumbra. In 40 of 63 patients with acute
PWI > DWI mismatch, acute hyperglycemia was correlat-
ed with reduced salvage of penumbra from infarction,
greater final infarct size, and worse functional outcome.
There was a strong independent relationship between
increasing acute blood glucose and reduced penumbral
salvage such that a doubling of blood glucose from 5 to
10 mm/L led to a 60% reduction in penumbral salvage.

Higher acute blood glucose in patients with PWI >
DWI mismatch was associated with greater lactate pro-
duction. This also was independently associated with
reduced salvage of at-risk tissue. In nonmismatch
patients (PWI = DWI) without an ischemic penumbra,
acute blood glucose levels did not correlate with outcome
nor was there any increasing lactate production in this
group. Therefore, as pointed out by Ginsberg in his edito-
rial, these results establish that the deleterious influence
of acute hyperglycemia is on penumbral tissue and is
reflected in increased acute tissue lactate production.

■ COMMENTARY
Although some clinical studies have concluded that

hyperglycemia adversely affects the outcome of acute
ischemic stroke, others have not found it to be an indepen-
dent risk factor but rather an epi phenomenon or marker
of a catecholamine-mediated stress response to a more
severe stroke (Tracey F, Stout RQ. Stroke. 1994; 25:524-

525). The study of Parsons et al further establishes the
clinical danger of hyperglycemia and defines both the
probable mechanism of injury by means of lactic acidosis
and the site of action as the ischemic penumbra. The
ischemic penumbra as defined by Ginsberg is “a hypoper-
fused, clinically and metabolically unstable tissue region
potentially at risk of irreversible injury, yet capable of sal-
vage in response to acute measures taken to increase per-
fusion and/or confer metabolic neuroprotection.”   

Hyperglycemia in acute stroke appears to deserve
aggressive management that must be initiated as soon as
possible, that is, within the same “therapeutic window”
as thrombolytic treatment. The practical implementation
of acute measures to reduce elevated blood glucose levels
requires care lest over aggressive treatment produce even
more deleterious hypoglycemia. —john j. caronna

Neurology of Celiac Disease
A B S T R A C T  &  C O M M E N T A R Y

Source: Tengah DS, et al. Neurological complications of celi-
ac disease. Postgrad Med J. 2002;78:393-398.

Best recognized as a chronic diarrheal illness
with bloating and progressive weight loss, celiac

disease has a definite association with a number of con-
ditions including dermatitis herpetiformis, IgA deficien-
cy, IgA nephropathy, Sjogren’s syndrome, autoimmune
thyroid disease, Type 1 diabetes, rheumatoid arthritis,
and Down’s syndrome. Gastrointestinal carcinoma or
lymphoma occurs in up to 15% of refractory or untreat-
ed cases. Less commonly associated are several neuro-
logical disorders that may occur in up to 10% of
patients.

Among 620 patients with celiac disease, 189 (30%)
had a neurologic condition, but any causal relationship
remained uncertain. Depression (11.5%), epilepsy
(4.0%), and migraine (3.2%) were most common, fol-
lowed by carpal tunnel syndrome and stroke (2.4%
each). Spinocerebellar ataxia has been reported in celiac
disease but was not seen in this group and an association
between celiac disease, antigliadin, antireticulin, or
antiendomysial antibodies and cerebellar disorders
remains doubtful. Epilepsy is associated with one vari-
ant of celiac disease, curiously combined with bilateral
occipital calcifications, the latter only in Italians. Folate
deficiency may play a role in this syndrome. Peripheral
neuropathy was seen in 0.5% (3/620) but does not
always respond to a gluten-free diet. Similarly, no defi-
nite association exists with multiple sclerosis, Parkin-
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son’s disease, or dementia.
Nutritional deficiency may play a role in the neuro-

logic complications of celiac disease but, again, a causal
association remains weak. B6 (pyridoxine) coupled with
a gluten-free diet improved depression after 3 years
(Scand J Gastroenterol. 1983;18:299-304) and vitamin
E replacement reportedly improved ataxia associated
with celiac disease (Lancet. 1996;347:446). Deficiency
of B12, biopterin, or carnitine and causality for any neu-
rologic condition in celiac disease remains to be proven.
Altered autoimmunity and gluten neurotoxicity are etio-
logic hypotheses in search of evidence.

■ COMMENTARY
Celiac disease affects 1 in 300 persons of European

descent in North America but is rare in blacks and
Asians. HLA-DQ2 is expressed in more than 95% of
patients with this gluten enteropathy. The disease is
induced, in susceptible persons, by food-grain antigens
in wheat, barley, and rye. Ingested antigen, toxic amino
acid sequences in a-gliadin, induces an inappropriate T-
cell mediated immune response when HLA-DQ2 pre-
sents the antigen to stimulate intestinal mucosal T cells.
Adherence to a gluten-free diet prevents all the disease
complications, and early diagnosis is important. Sero-
logic screening for antigliadin antibodies is 90% sensi-
tive but nonspecific, whereas sensitivity and specificity
for positive IgA antiendomysial antibodies approaches
98% and 100%, respectively. Small bowel biopsy
remains the gold standard. Antibody positivity disap-
pears after 6 months of initiating a gluten-free diet and is
useful to monitor compliance. —michael rubin

Is Normal Pressure 
Hydrocephalus a Valid 
Concept in 2002?
A B S T R A C T  &  C O M M E N T A R Y

Source: Bret P, et al. Is normal pressure hydrocephalus a
valid concept in 2002? A reappraisal in five questions and
proposal for a new designation of the syndrome as “chronic
hydrocephalus.” J Neurol Neurosurg Psychiatry. 2002;
73:9-12.

1.  Was NPH actually a newly discovered condi
tion when reported by Adams, Fisher, and 
Hakim in 1965? 
The answer is no. In 1936, Riddoch published a paper

called, “Progressive dementia without headaches or

changes in the optic discs due to tumors of the third ven-
tricle” (Brain. 1936;59:225-233). In 1956, Foltz and
Ward published a paper called “Communicating hydro-
cephalus from subarachnoid bleeding” (J Neurosurg.
1956;13:546-566) and McHugh also published a paper
called “Occult hydrocephalus” (Q J Med. 1964;33:297-
312). Both these latter papers were published in or adja-
cent to my department in Seattle. Nevertheless, the defin-
itive characterization which brought the syndrome to
clinical attention was the report of Adams et al in 1965,
and they were the first to show the efficacy of shunting.

2.  Is CSF pressure really normal in patients 
with NPH? 
The actual readings of CSF are often moderately

and physiologically high because of anxious muscle
tension in the patient. Then, with the needle remaining
in place, the patient relaxes and CSF fluid pressure
drops 15-20 mm of CSF with the patient supine and the
manometer erect. It can be argued, however, that a sin-
gle CSF measurement by lumbar puncture may not
adequately reflect the true intracranial pressure, or the
presence of numerous B waves. 

3.  Is NPH really a cause of curable dementia?
Bret wisely says “no” to this question. He states

bluntly, “patients with NPH do not fit the criteria of
degenerative (Alzheimer-type) or arteriosclerotic
dementia.” This is largely a semantic argument. Most
neurologists accept the premise that NPH is a cause of
curable dementia, particularly if strict criteria are used in
establishing the diagnosis. As pointed out by Bret and
colleagues this criteria includes: 
• Presence of a clearly identified etiology; 
• Predominant gait difficulties with mild or absent cog-

nitive impairment; 
• Substantial improvement after CSF withdrawal (CSF

tap test);
• Normal sized or occluded sylvian fissures and corti-

cal sulci on CT or MRI; 
• Absent or moderate white matter lesions on MRI.

4.  Is NPH specific to the adult and elderly 
population?
This section deals with pediatric cranial malforma-

tions, which may produce a syndrome in children analo-
gous to that of NPH in adults with subtle mental deterio-
ration, gait abnormalities, and delayed bladder control.

5.  Is CSF diversion the only treatment 
modality? 
Ventriculoperitoneal shunts have become standard
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treatments although ventriculoatrial shunts are still a
second-line treatment. Lumboperitoneal shunts have
never gained widespread acceptance in the treatment of
patients with NPH, probably because they are strictly
limited to communicating forms of hydrocephalus.
Whatever the type of shunt, the major nuisance is the
high rate of complications. Thus far, only truly satisfac-
tory ventricular drainage is effective. Third ventricu-
lostomy in patients with aqueductal stenosis may be
effective but only a few patients and their surgeons have
experience with this technique.

Conclusion
Bret concludes his commentary with a number of

points. 
A. Some carefully selected patients respond to

shunting which remains the standard today. Neverthe-
less, complications are high, although newer program-
mable shunts eliminate some of the difficulties.

B. Presently, the term “normal pressure hydro-
cephalus NPH” is an oxymoron, indicating a static ill-
ness. The problem lies that in reality NPH is likely to be
a dynamic process that gradually and insidiously dis-
rupts the intracranial structures. 

C. It has become obvious that the other elements of
the historical concept of NPH need to be revised. NPH
should not be regarded as an age-related disease specific
to the adult and elderly population. A similar condition
may be encountered during childhood, with a clinical
presentation that does not differ basically from that of
the adult and may be erroneously ascribed to “arrested
hydrocephalus,” which is a distinct condition. More
important, the term NPH is questionable because it
matches neither the real conditions nor the current diag-
nosis. This is established in most institutions on the
basis of the clinical and CT presentation only, without
assessment of the ICP nor the actual CSF manometric
profile of such patients. This is acknowledged by the
results of dynamic tests that showed a general trend to
increased, albeit compensated, pressure levels or at least
an inability of compensatory mechanisms to dampen a
sudden increase of ICP in patients with NPH. 

Bret proposes a more relevant nosographic designa-
tion for the NPH syndrome by renaming it “chronic
hydrocephalus” without reference to age and CSF pres-
sure. Although this proposal is attractive, it is unlikely to
be adopted after many decades of neurologists being
taught that NPH is one of the rare treatable causes of
dementia. NPH is an active process that results from
failure of the resorptive mechanisms of the CSF. It may
be regarded as an intermediate state of balance between
uncompensated hypertensive hydrocephalus and asymp-

tomatic hydrocephalus (in which compensatory systems
are fully effective). As proved by follow-up monitoring
of shunted patients, insertion of a shunt in those suffer-
ing from chronic hydrocephalus often provides a clinical
cure without changes in their ventricular size. Shunting
may, therefore, be regarded as an additional compen-
satory system allowing chronic hydrocephalus in turn to
become asymptomatic hydrocephalus, which may be the
only condition that really deserves the label NPH. What
is truly needed to revolutionize the treatment of NPH is
improved means of identifying patients who will
respond to shunts. The initial results at New York Pres-
byterian Hospital—Weill Cornell Medical College sug-
gest that this may be possible using sophisticated new
MRI imaging techniques. —fred plum

Ischemic White Matter 
Disease may Predispose to
Intracerebral Hemorrhage
A B S T R A C T  &  C O M M E N T A R Y

Source: Smith EE, et al. Leukoaraiosis is associated with
warfarin-related hemorrhage following ischemic stroke. 
Neurology. 2002;59:193-197.

Ischemic white matter disease, also referred to
as leukoaraiosis, is found commonly and often inci-

dentally on CT and MRI scans. While leukoaraiosis may
have significant overlap with important clinical syn-
dromes such as multi-infarct dementia and symptomatic
lacunar-type stroke, it may just as often be completely
asymptomatic. These data from Smith and colleagues
indicate that leukoaraiosis may be a predictor of an addi-
tional and very important clinical phenomenon; it may
contribute to the occurrence of intracerebral hemorrhage
(ICH) among patients anticoagulated with warfarin.

Smith et al studied 26 cases of ICH and a history of
prior symptomatic ischemic stroke and compared them
to patients who had a prior stroke but no ICH. All
patients were maintained on warfarin anticoagulation.
Both the presence and severity of leukoaraiosis on CT
scanning correlated with the likelihood of ICH.
Leukoaraiosis was seen in 24 of 26 ICH cases (92%)
compared with 27 of 56 controls (48%), a highly statisti-
cally significant result with an odds ratio (OR) of 13.
Severe leukoaraiosis conferred an OR of 25. These rela-
tionships were independent of other predictors of ICH
that included a history of multiple previous strokes, an
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INR of > 3.0, and the presence of carotid stenosis. 
Leukoaraiosis increased the risk of ICH in both

superficial and deep locations. This indicates a possible
interaction between leukoaraiosis and a variety of vascu-
lar pathologies such as cerebral amyloid angiopathy
(producing lobar bleeds) and hypertensive fibrinoid
necrosis (producing basal ganglia hemorrhage). ICH did
not generally occur at the site of the previous stroke,
indicating that prior infarction was not the cause of
bleeding. Rather it was more likely chronic diffuse
ischemia (of which leukoaraiosis is the radiographic
marker) that led to the hemorrhages.

■ COMMENTARY
These data raise the question of whether leukoaraio-

sis should be taken into account when deciding to anti-
coagulate patients at risk for stroke. This applies in par-
ticular to elderly patients with atrial fibrillation. As
Smith et al point out, leukoaraiosis may simultaneously
mark the patient who, on one hand, has a high ischemic
stroke risk, but at the same time is at an increased risk
for a complicating hemorrhage. Among patients without
a prior stroke, and, thus, at lower risk for ischemic than
hemorrhagic disease, it is possible that the presence of
severe leukoaraiosis should preclude warfarin use.
These data further hold implications not only for war-
farin therapy, but also for the even more common use of
antiplatelet drugs. While patients with leukoaraiosis are
generally considered to have small vessel ischemic dis-
ease mandating agents such as aspirin, this likely narrow
and largely theoretical therapeutic benefit may be coun-
teracted by a significant risk of hemorrhage. Finally,
leukoaraiosis as defined by CT may not be directly
equated with MRI findings such as diffuse hyperintensi-
ties on fluid-attenuated (FLAIR) sequences. Further
work using MRI data rather than CT may help to better
understand this process. —alan z. segal

CME Questions

6. Statin use has been associated with a decreased risk of AD:
a. in prospective preventative trials. 
b. presumptively, based on retrospective evidence only. 
c. to a degree that warrants routine clinical use at this time. 
d. in studies of dementia incidence but not prevalence. 

7. In acute stroke patients with PWI > DWI mismatch on MRI,
hyperglycemia is associated with all of the following except:
a. reduced penumbral salvage.
b. greater final infarct size.
c. worse functional outcome.
d. focal seizures.

8. Celiac disease is definitely associated with:
a. carpal tunnel syndrome.
b. epilepsy.
c. polyneuropathy.
d. dementia.

9. All of the following raise the risk of intracerebral hemorrhage
except:
a. leukoaraiosis on CT scan.
b. warfarin therapy.
c. chronic hypertension.
d. remote ischemic stroke.

Readers are Invited. . .
Readers are invited to submit questions or comments on

material seen in or relevant to Neurology Alert. Send your
questions to: Neill Larmore, Neurology Alert, c/o Ameri-
can Health Consultants, P.O. Box 740059, Atlanta, GA
30374 or send an e-mail to neill.larmore@ahcpub.com.
We look forward to hearing from you.   ■

Attention Readers
American Health Consultants is happy to announce

that we are opening up our Primary Care Reports author
process to our readers. A biweekly newsletter with
approximately 5000 readers, each issue is a fully refer-
enced, peer-reviewed monograph. 

Monographs range from 25-35 Microsoft Word docu-
ment, double-spaced pages. Each article is thoroughly
peer reviewed by colleagues and physicians specializing
in the topic being covered. Once the idea for an article has
been approved, deadlines and other details will be
arranged. Authors will be compensated upon publication. 

As always, we are eager to hear from our readers about
topics they would like to see covered in future issues.
Readers who have ideas or proposals for future single-
topic monographs can contact Managing Editor Robin
Mason at (404) 262-5517 or (800) 688-2421 or by e-mail
at robin.mason@ahcpub.com.   ■

Please visit our new web site, free for subscribers:
www.neurologyalert.com



Overall health risks exceeded benefits from
use of combined estrogen plus progestin for

an average 5.2-year follow-up among healthy
postmenopausal US women” is the stunning
conclusion from the Women’s Health Initiative
published in the July 17 Journal of the American
Medical Association. The trial, which randomized
16,608 healthy postmenopausal women to conju-
gated equine estrogen/medroxy-progesterone or
placebo, was stopped just 5.2 years into the 8.5
year study when the risk for invasive breast can-
cer exceeded the stopping boundary. Excess
coronary heart disease (CHD), stroke, and pul-
monary embolism (PE) were also noted; how-
ever, the combination reduced the risk of
colorectal cancer, endometrial cancer, and hip
fracture. The findings were front-page news
coast-to-coast as well as the subject of cover sto-
ries in Time and Newsweek. Important aspects of
the study include:

Although there is a higher risk of adverse
events with the combination of conjugated estro-
gen and medroxyprogesterone, the absolute risk
is low. The hazard ratios were: CHD 1.29, breast
cancer 1.26, stroke 1.41, PE 2.13, colorectal cancer
0.63, endometrial cancer 0.83, hip fracture 0.66,
and death due to other causes 0.92. Per 10,000
person-years, estrogen/progestin resulted in 7
more CHD events, 8 more strokes, 8 more PEs,
and 8 more invasive breast cancers, but 6 fewer
colorectal cancers and 5 fewer hip fractures. All-
cause mortality was no different between the 2
groups.

This study, which enrolled healthy women
with an intact uterus, was designed as a primary
prevention trial of CHD. When combined with
the results from HERS II published just one week
earlier (JAMA. 2002;288:49-57) (a secondary pre-
vention trial in women with known CHD), the

notion of estrogen/progestin being cardioprotec-
tive is essentially eliminated.

Another wing of WHI is looking at nearly
11,000 women who have had hysterectomies and
are on estrogen alone. So far, that study has not
shown an increase in the rate of breast cancer,
and the study will continue. The WHI group also
admits that other estrogen/progestin combina-
tions may result in different outcomes.

What to do with women on HRT who are
doing well? The authors and editorialists of WHI
suggest that there is no urgency, but that all
women should be moved away from HRT as a
strategy for preserving health and preventing dis-
ease. New patients should look for alternatives,
and women currently on HRT should reevaluate
the reason the drugs are being used and consider
other options (JAMA. 2002;288:321-333; JAMA.
2002;288:366-367).

Side Effects Overrated in Beta Blockers
The side effects of beta blockers may be over-

rated by most physicians according to a new
study. This leads to underuse of these important
drugs, especially in cardiac patients. The authors
performed a quantitative review of 15 trials,
which included more than 35,000 patients. Beta
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blockers were not associated with an increased
risk of depression, and only a small risk of
fatigue (18/1000 patients 95% CI, 5-30) or sexual
dysfunction (5/1000 95% CI, 2-8). There was no
difference in these side effects with the lipid solu-
bility of the various drugs; however, late-genera-
tion beta blockers were associated with less
fatigue than the older drugs (JAMA .
2002;288[3]:351-357).

Aranesp Approved in Cancer Treatment
Aranesp (darbepoetin alpha), Amgen’s long-

acting erythropoietin, has been approved for use
in cancer patients undergoing chemotherapy. The
drug was initially approved for treatment of ane-
mia associated with renal failure and dialysis.
Aranesp maintains blood levels about 3 times
longer than previous available erythropoietin
(Procrit), allowing for dosing every 2-3 weeks as
compared to weekly dosing for Procrit. 

Zelnorm to Provide IBS Relief
The FDA has approved tegaserod maleate

(Zelnorm—Novartis)  for the treatment of
women with irritable bowel syndrome (IBS)
whose primary symptom is constipation. The
drug is a serotonin-4 receptor agonist that is
been shown to reduce constipation, bloating,
and abdominal discomfort.

The approval was based on results of 3 ran-
domized, double-blind, placebo-controlled tri-
als each lasting 12 weeks. The efficacy of
tegaserod was greater at 1 month than at 3
months, suggesting a decrease in efficacy over
time. The drug is approved for short-term
treatment, as long-term efficacy as well as
safety is not established. The efficacy in men
with constipation-predominant IBS has also
not been established. Not surprisingly, the pri-
mary side effects of tegaserod are diarrhea.
The approval has already come under criticism
by the consumer watchdog group Public
Citizen calling the approval “reckless.” The
group contends that users of tegaserod were
more likely to need surgery in clinical trials
and were also more likely to develop ovarian
cysts. Public Citizen has also been critical of
the FDA for reapproving alosetron (Lotronex)
for the treatment of women with diarrhea pre-
dominant IBS.

FluMist Delayed for Second Time
The FDA approval of FluMist has been delayed

for a second time. The intranasal, live attenuated
influenza vaccine was first delayed 1 year ago
when the agency requested more safety data. The
current delay is due to the FDA’s need for addi-
tional information regarding the manufacturer’s
biologics license application. FluMist may some-
day provide an alternative to injection based flu
vaccines.

Elderly Patients: Keep Taking Your Statins!
Elderly patients frequently discontinue statin

therapy on their own according to 2 new studies
in JAMA. A large group of elderly patients
enrolled in a New Jersey Medicaid and pharma-
ceutical assistance program were followed to
assess their compliance with statin therapy over
time. Based on the quantity of drugs dispensed,
only 60% of patients were adhering to therapy at
3 months and only 32% at 120 months. Factors
predicting poorer adherence with therapy
included nonwhite race, low income, older age,
less cardiovascular morbidity at the start of ther-
apy, depression, dementia, and coronary events
after starting treatment. Patients who started
therapy more recently were more likely to con-
tinue therapy compared with those who started
the statin therapy in 1990. In the second study,
researchers in Canada looked at patients age 66
and older who were on statin therapy and fell
into 1 of 3 groups: those with recent acute coro-
nary syndrome, those with chronic coronary
artery disease, and those without coronary dis-
ease who were taking statins for primary preven-
tion. Patients older than the age of 66 had 2-year
adherence rates of 40.1% for patients with recent
acute coronary syndromes, 36.1% among patients
with chronic CAD, and only 25.4% among those
taking statins for primary prevention. As pointed
out in an accompanying editorial, both studies
are based on pharmacy databases, which are only
a surrogate for compliance; however, the sheer
size of the studies and the magnitude and consis-
tency of the trends noted make the findings likely
be correct. In light of the recent National
Cholesterol Education Program recommenda-
tions, which dramatically increases the number of
elderly patients eligible for statin therapy, com-
pliance programs in this population are needed
(JAMA. 2002;288:455-461; 462-467; 495-497).   ■
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