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How Useful Is EEG in Determining 
Prognosis After Global Brain  

Hypoxia/Ischemia?
A B S T R A C T  &  C O M M E N T A R Y

By Elayna Rubens, MD

Assistant Professor of Neurology, Weill Cornell Medical College

Dr. Rubens reports no financial relationships relevant to this field of study.

Synopsis: In comatose survivors of cardiac arrest, early malignant 
EEG findings during therapeutic hypothermia correlated with higher 

serum neuron-specific enolase levels and poor neurologic outcome.

Source: Rossetti AO, et al. Early EEG correlates of neuronal injury after brain anoxia. 
Neurology 2012;78:796-802.

Therapeutic hypothermia (th) improves outcomes in comatose survi-
vors of cardiac arrest, but its use may affect previously validated prog-

nostic parameters in anoxic coma. Re-evaluating the reliability of such 
parameters in TH is currently the subject of great interest and debate. In 
this study, Rossetti et al examine the relationship between early EEG find-
ings during hypothermia, serum neuron-specific enolase (NSE) level, and 
neurologic outcome. 

This is a prospective, observational study of patients undergoing mild 
TH after cardiac arrest who were evaluated with either continuous EEG 
(for 24-48 hours) or routine EEG (20-30 minutes) recordings during hy-
pothermia. NSE levels were measured 24-48 hours after cardiac arrest. All 
EEGs included an assessment of background reactivity performed more 
than 6 hours after initial cardiac arrest. EEGs were evaluated (blinded to 
NSE results) for the presence of the following “malignant” features: unre-
active EEG background, discontinuous background, and epileptiform ac-
tivity. Functional neurologic outcome was assessed at 3 months according 
to the Cerebral Performance Categories (CPC) scale.

Of the 61 patients enrolled, 34 survived. Of these, 28 (85%) had a good 
neurologic outcome at 3 months while six (18%) were severely disabled. 
All patients with an unreactive EEG background during hypothermia died. 
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Patients with early epileptiform activity also uniformly 
had unreactive EEG backgrounds and died. Of those with 
discontinuous patterns (spontaneous burst suppression), 
four (14%) awoke and two had a good neurologic out-
come. Patients with unreactive and/or discontinuous EEG 
backgrounds had higher NSE levels. A trend toward higher 
NSE levels was seen in patients with early epileptiform 
activity, but this did not reach significance. Of note, five 
survivors had NSE levels greater than 33 µg/L (the AAN 
guideline threshold for poor prognosis), three of whom 
had a good neurologic recovery. 

The authors conclude that the correlation between early 
malignant EEG features and higher NSE levels supports 
the notion that the observed EEG abnormalities reflect 
permanent anoxic injury rather than transient post-anoxic 
cerebral dysfunction. The results of the study confirm the 
prognostic validity of early EEG findings obtained during 
the hypothermic period, with absent reactivity and epilep-
tiform discharges portending a universally poor outcome. 
Discontinuous EEG patterns and elevated NSE level > 33 
µg/L were highly associated with poor outcome, though 
neither precluded functional neurologic recovery.

n COMMENTARY

This study is an important contribution to the expanding 
literature regarding neurologic prognostication after car-
diac arrest in the posthypothermia era. It is the first study 
to look specifically at EEG findings obtained during hypo-
thermia and correlate them with both outcome and a surro-
gate marker of neuronal injury: NSE. The findings suggest 
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that malignant EEG patterns more reliably predict poor 
neurologic outcome than do NSE levels alone, though the 
two assessments are complementary. 

The correlation between EEG findings and NSE lev-
els implicates neuronal injury as the likely basis for the 
background EEG abnormalities. Though this study was 
not designed to establish pathophysiologic causality, the 
implication of the findings is clear: an unreactive or dis-
continuous EEG background during hypothermia suggests 
structural brain injury that is unlikely to be reversible. 
EEG pattern during hypothermia appears to be a reliable 
marker of widespread brain injury and poor prognosis, but 
the findings need to be replicated in a multicenter study 
and correlated with additional indicators of neuronal in-
jury (imaging findings and neuropathology) before clini-
cal implementation.

The lack of statistically significant correlation between 
early epileptiform activity and NSE levels may be due to 
the small number of patients with epileptiform EEG fea-
tures in this study, but is nevertheless thought provoking. 
Is the pathophysiologic correlate of epileptiform activity 
during TH different from the underlying EEG background 
abnormalities? Should this early epileptiform activity be 
treated? Although this study suggests that epileptiform 
EEG and elevated NSE are predictive of a poor prognosis 
not amenable to treatment, a larger study is needed to de-
fine the role of early antiepileptic therapy. There may be 
a subset of patients with early epileptiform activity (such 
as those with lower NSE levels) who might benefit from 
more aggressive antiepileptic treatment. 

Although the study highlights the value of early EEG 
findings in TH, it does not alter the current recommended 
practice of prognostication in the setting of TH, which 
should continue to rely on multiple clinical and physiolog-
ic measurements.   n

The Future of Prehospital 
Treatment of Convulsive  
Status Epilepticus
A B S T R A C T  &  C O M M E N T A R Y

By Padmaja Kandula, MD 

Assistant Professor of Neurology and Neuroscience, Compre-
hensive Epilepsy Center, Weill Cornell Medical College 

Dr. Kandula reports no financial relationships relevant to this field of study.

Synopsis: Early cessation of prehospital seizures via 
an intramuscular injection of midazolam was at least 
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noninferior, if not superior, to traditional intravenous 
lorazepam.

Source: Silbergleit R, et al. Intramuscular versus intravenous therapy 
for prehospital status epilepticus. New Engl J Med 2012;366:591-600.

Since the initial 1998 landmark veteran’s administra-
tion (VA) study, intravenous benzodiazepines have 

been first-line treatment for status epilepticus (SE). How-
ever, the VA cooperative study, like many others to fol-
low, only studies an intravenous route of administration of 
acute abortive agents. Over time, the medical community 
became increasingly aware that untreated prolonged con-
vulsive SE has the potential to become refractory. Out of 
these clinical observations, the operational definition of SE 
has grown to include seizure activity of 5 minutes or great-
er duration. This timely article by Silbergleit et al is the 
first large-scale, randomized, blinded study to compare the 
traditional intravenous vs intramuscular route of benzodi-
azepine administration for prehospital seizure cessation. 

The Rapid Anticonvulsant Medication Prior to Arrival 
Trial (RAMPART) involved 79 centers nationwide and a 
total of 448 subjects assigned to active treatment with in-
tramuscular midazolam and 445 assigned to active treat-
ment with intravenous lorazepam. Patients met criteria for 
inclusion if convulsive seizures of longer than 5 minutes in 
duration were noted. Both patients and emergency medi-
cal personnel were blinded and randomized to treatment 
via the use of investigational autoinjectors and prefilled 
syringes with either 10 mg intramuscular midazolam fol-
lowed by intravenous placebo, or intramuscular placebo 
followed by 4 mg of intravenous lorazepam. A time-
stamped voice recorder in the prefilled study kit allowed 
paramedics to record orally when intramuscular treatment 
was administered, when intravenous access was gained, 
when intravenous study drug was administered, and when 
convulsions clinically stopped. Rescue therapy, as dictated 
by local paramedic protocol, was used for patients who 
were still convulsing 10 minutes after the last study medi-
cation was administered or if convulsions resumed after 
transient cessation.

The primary outcome of this study was clinical seizure 
cessation without the need for rescue therapy before emer-
gency room arrival. In particular, the authors’ primary aim 
was to demonstrate noninferiority of intramuscular mid-
azolam vs intravenous lorazepam in prehospital treatment 
of convulsive seizures. Secondary outcome measures 
included time from study box opening to seizure cessa-
tion, time from initiation of study drug to termination of 
seizures, frequency and duration of hospitalization to the 
intensive care unit, frequency of endotracheal intubation, 
and seizure recurrence. 

Seizures were successfully aborted in 73.4% and 63.4% 
in the intramuscular vs intravenous treatment groups re-

spectively. The median time to active treatment in the 
intramuscular group was 1.2 minutes vs 4.8 minutes in 
the intravenous group. However, the actual onset of ac-
tion (termination of seizures) was more immediate in the 
intravenous group vs the intramuscular group (1.6 vs 3.3 
minutes). The secondary endpoints of frequency of intu-
bation, recurrent seizures, and duration and frequency of 
hospitalization were similar in both treatment groups. 

n COMMENTARY

Results of the study not only showed that intramuscular 
midazolam was noninferior to intravenous lorazepam in 
terminating seizures, but that intramuscular administration 
of midazolam was more rapidly accomplished. In a setting 
where brain recovery is time dependent, intramuscular 
midazolam presents a novel method of achieving seizure 
cessation even before emergency room assessment. The 
logistical ease of intramuscular delivery in a convulsing 
individual and lack of need for refrigeration of midazol-
am are also attractive and useful properties in an abortive 
agent. Currently, the only alternative to oral administration 
for acute abortive treatment in the home setting is rectal 
diazepam. In an actively convulsing patient, particularly in 
an adult, rectal delivery presents a great challenge to effec-
tive and timely administration of the drug. 

The future of effective status cessation is largely depen-
dent on early treatment. So, perhaps the timely treatment 
of seizures actually lies in the hands of the very first re-
sponders, which may include family and non-medical by-
standers. By exploring alternative routes of home-based 
drug administration, such as buccal and nasal midazolam 
in current development, it is possible that prolonged hospi-
talization and increased mortality associated with convul-
sive SE may become a relic of the past.   n

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

By Steven Karceski, MD

Cornell Comprehensive Epilepsy Center, Weill Cornell  
Medical College

Dr. Karceski reports no financial relationships relevant to this field of study

Synopsis: The incidence of epileptic seizures is much 
higher in elderly patients with Alzheimer’s disease than 
those who are elderly but non-demented.
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Source: Irizarry MC, et al. Incidence of new-onset seizures in mild to 
moderate Alzheimer’s disease. Arch Neurol 2012;69:368-372.

Alzheimer’s disease (ad) is a slowly progressive neu-
rodegenerative disease that causes a gradual loss of 

higher cognitive functions. In AD, β-amyloid gradually ac-
cumulates in the brain and is deposited between nerve cells, 
accumulating into regions which, under a microscope, are 
called amyloid plaques. In addition, as Alzheimer’s pro-
gresses, there is an accumulation of neurofibrillary tangles 
inside of the nerve cells. These tangles are made up of in-
soluble twisted “tau” fibers that are normally part of the 
microtubule system of nerve cells. The microtubule system 
helps to transport nutrients and other important substances 
from one part of the nerve cell to another. In AD, however, 
the tau protein is abnormal. More research is needed to 
determine exactly how this process occurs. However, most 
scientists believe that it is the combination of amyloid and 

Outcome After Acute Basilar  
Artery Occlusion

Source: Greving JP, et al, on behalf of the BASICS Study Group. 
Predicting outcome after acute basilar artery occlusion based 
on admission characteristics. Neurology 2012 DOI 10.1212/
WNL.0b013e31824e8f40.

Basilar artery occlusion (bao) is a grave form of 
ischemic stroke that carries a high morbidity and 

mortality. The Basilar Artery International Cooperation 
Study (BASICS) is a prospective, observational, interna-
tional registry of consecutive patients with BAO that was 
radiologically confirmed. Using a multivariate logistic 
regression model to predict poor outcome (mRS 4-5 or 
death) at 1 month, the investigators developed a predic-
tive model that can be used at the bedside. 

Six hundred nineteen patients were registered and 
429 (69%) had a poor outcome at 1 month: 74 (12%) 
had an mRS score of 4, 115 (19%) had an mRS score 
of 5, and 240 (39%) died. The most important and sta-
tistically significant predictors of poor outcome, based 
on demographic data and stroke risk factors calculated 
by area under the receiver operating characteristic curve 
(AUC), were older age, absence of hyperlipidemia, pres-
ence of prodromal minor stroke, NIH Stroke Scale score 
> 20, and a longer time to treatment. With the inclusion 
of the neurological examination and CT imaging, the 
AUC reached 0.80 (0.77-0.84), indicating a high reli-

ability for predicting outcome.   n

Closure of Patent Foramen Ovale 
after Stroke Is No Better Than 
Medical Therapy Alone

Source: Furlan AJ, et al, for the CLOSURE Investigators. Closure 
or medical therapy for cryptogenic stroke with patent foramen ovale. 
New Engl J Med 2012;366:991-999.

The prevalence of patent foramen ovale (pfo) in pa-
tients diagnosed with cryptogenic stroke is higher 

than in the general population (20 to 26%) and has been 
considered a possible cause of stroke via paradoxical 
right-left shunting in the heart. As a result, there has 
been off-label use of various closure devices to treat this 
condition, without evidence-based information to guide 
clinicians. The investigators conducted a multicenter, 
randomized, open-label trial of closure with a percuta-
neous device, as compared to medical antithrombotic 
therapy alone, in 909 patients between 18 and 60 years 
of age who presented with a cryptogenic stroke or tran-
sient ischemic attack (TIA) and had a patent foramen 
ovale. The primary endpoint was the rate of stroke or 
TIA during 2 years of follow-up, death during the first 30 
days, or death from any cause during 2 years of follow-
up. The closure group was treated with clopidogrel and 
aspirin after the procedure, and the medical group was 

Stroke Alert: A Review of Current Clinical Stroke Literature

By Matthew E. Fink, MD, Interim Chair and Neurologist-in-Chief, Department of Neurology and 
Neuroscience, Weill Cornell Medical College

neurofibrillary tangles that cause damage to the brain, loss 
of neurons, and leads to the cognitive problems. If true, 
these same changes may be responsible for the increased 
risk of seizures in patients with AD.

For many years, neurologists have noticed an associa-
tion between AD and seizures. Several epidemiological 
studies have shown this, including the Rochester, Minne-
sota study by Hesdorffer and Hauser.1 Looking at patients 
between 1975 and 1984, their study showed that dementia 
was a major risk factor for seizures, with an odds ratio of 
6.2. In the Northern Manhattan Study, Shinnar et al found 
an increased risk in elderly people with a hazard ratio of 
1.96.2 Finally, a collaboration between Columbia Univer-
sity, Johns Hopkins, and Massachusetts General Hospital 
studied 453 patients with mild AD, and found that there 
was eight-fold increase in the incidence of seizures in peo-
ple with AD.3
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Although many studies have shown this association, the 
risk ratios vary widely, because the studies looked at peo-
ple who had different degrees of AD severity; some people 
were mildly affected, and others were severe in the late 
course of their illness. To better understand how often sei-
zures occur in mild or moderate AD (earlier in the course 
of the illness), Irizarry and colleagues pooled data from 10 
studies of AD from the Alzheimer’s Disease Cooperative 
Study between 1995 and 2010.

By using pooled data, Irizarry and colleagues were able 
to look at a large group of patients (n = 3078). Because 
these were patients in clinical trials, each person had been 
rigorously screened for AD using NIH criteria for diagno-
sis, giving the investigators confidence that all patients had 
either mild or moderate dementia. In the study group, the 
average duration of AD was 4.3 years. All patients were 
over the age of 50. Seventy-two percent were taking an 
acetycholinesterase inhibitor (Ach-I). Of those who had 
genetic testing, 64% carried the Apo E4 allele. 

Eighteen people were found to have seizures, and these 
were correlated with a younger age at the onset of AD, and 
a lower score on the Mini Mental Status Exam (MMSE), 
suggesting that these patients had more advanced AD. In 
addition, they found that people who were taking meman-
tine or an antipsychotic medication were more likely to 
have seizures. Memantine (NMDA receptor inhibitor) is 
used in moderate AD, but not mild AD. Antipsychotics are 
more often needed in more advanced cases of AD, and the 
association between these medications and seizures sug-
gests that seizures are more likely to occur in more ad-
vanced cases of AD.

Irizarry found that the rate of seizures in mild-to-mod-
erate AD was 484 per 100,000 patient-years. This was 
slightly higher, but similar to other published studies in 
mild AD: 418/100,000. This is a much higher rate than 
the rate of a first unprovoked seizure in older people who 
do not have AD. In the Minnesota study, the rate of an un-
provoked seizure in 65-74 year olds was 120/100,000 pa-

Stroke Alert: A Review of Current Clinical Stroke Literature

treated with aspirin, warfarin, or both, during the 2-year 
follow-up period.

The cumulative incidence of stroke or TIA was 5.5% 
in the closure group compared to 6.8% in the medical 
therapy group (HR = 0.78; 95% confidence interval 
[CI], 0.45 to 1.35; P = 0.37). No deaths occurred in ei-
ther group and there were no procedural complications. 
In the recurrent ischemic events, a cause other than par-
adoxical embolism was usually found. In patients with 
cryptogenic stroke or TIA who had a PFO, closure was 
not statistically better than medical therapy in prevent-
ing recurrent ischemic events. However, there may be a 
subgroup of young patients who do benefit, but a trial 
to determine this would require an enrollment size that 
is not feasible. In addition, the optimal medical therapy 
for patients with stroke and a PFO is also not clear from 
this study’s data.   n

Tenecteplase: A New and  
Promising Agent for  
Intravenous Thrombolysis

Source: Parsons M, et al. A randomized trial of tenecteplase versus 
alteplase for acute ischemic stroke. N Engl J Med 2012;366:1099-
1107.

Intravenous alteplase (rtpa) is the only approved 
therapy for acute ischemic stroke, and it has limited 

benefit. Tenecteplase, a more potent thrombolytic agent 
that is a genetically engineered plasminogen activa-
tor, was tested as an alternative agent in a randomized, 
three-arm trial comparing two doses of tenecteplase (0.1 
mg/kg or 0.25 mg/kg) with the approved dose of rTPA 
(0.9 mg/kg). Seventy-five patients with acute ischemic 
stroke who had CT perfusion evidence for at least a 20% 
perfusion/infarct mismatch by CT perfusion study, and 
an associated vessel occlusion on CT angiography, were 
randomly assigned to one of three treatment groups 
within 6 hours of symptom onset. The primary end-
points were the proportion of the perfusion lesion that 
was reperfused at 24 hours, and the extent of clinical 
improvement at 24 hours as assessed by the NIH Stroke 
Scale. 

Each group had 25 patients and the mean time to 
treatment was 2.9 ± 0.8 hours. Analyzed together, both 
tenecteplase groups had greater reperfusion (P = 0.004) 
and clinical improvement (P < 0.001) at 24 hours than 
the alteplase group, and there were no differences in 
adverse events (death or intracranial bleeding) between 
the groups. The higher dose of tenecteplase was superi-
or in all outcomes, to the lower dose of tenecteplase and 
to alteplase, including absence of serious disability at 3 
months. Tenecteplase, administered intravenously, was 
associated with better reperfusion and clinical outcomes 
than alteplase, and should be tested in a definitive Phase 
3 trial.   n
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tient-years. This increased to 280/100,000 for those over 
75. In the Northern Manhattan Study, the rate of a first 
unprovoked seizure was 45/100,000 in 65-74 years olds, 
and was 144.7/100,000 in those between 75-84.

n COMMENTARY

There are some weaknesses in this study due to the use 
of pooled study data. First, most people who are enrolled 
in studies must be generally “healthy.” Those who have 
many medical problems are often excluded from clinical 
trials to minimize bias and to make the population more 
uniform. By doing so, the “healthy” patients may not ac-
curately reflect the general population of those with AD. 
This may mean that the incidence of 484/100,000 actually 
underestimates the rate of seizures in less-healthy people 
with AD. 

In addition, half of the people with AD in these studies 
were given some treatment (like an ACH-I, memantine, or 
valproate) and half were given placebo. All were analyzed 
in the same pool. In a study where valproate was given as a 
neuroprotective agent, one might expect that seizures would 
occur less in the treated group, since valproate also acts as 
an antiepileptic. By using patients in clinical treatment tri-
als, one cannot be certain whether the administered treat-
ment could have caused or stopped seizures. Despite the 
potential pitfalls, however, studies like this are helpful in 
better understanding the association between illnesses.  n 
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Peripheral Neuropathy in 
Late-onset Krabbe Disease
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, Weill Cornell Medical College

Dr. Rubin reports no financial relationships relevant to this field of study.

Synopsis: Krabbe disease can rarely present in adults 
as a combined central nervous system disorder with 
polyneuropathy. 

Source: Malandrini A, et al. Peripheral neuropathy in late-onset 
Krabbe disease: Report of three cases. Neurol Sci DOI 10.1007/
s10072-012-0956-6.

More than 80 reported mutations of the galactocer-
ebrosidase (GALC) gene on chromosome 14q31 

result in Krabbe disease (globoid cell leukodystrophy), 
causing liposomal hydrolysis of galactolipids formed dur-
ing white matter myelination, with consequent central and 
peripheral nervous system demyelinating disease. Most 
patients present within the first 6 months of life, predomi-
nantly with central nervous system manifestations, includ-
ing microcephaly, hypotonia, developmental delay, and 
optic atrophy. Peripheral neuropathy is seen in all patients, 
usually small fiber or demyelinating in nature, and neu-
ropathy predominates in the rare, adult-onset cases, and 
presents with burning dysesthesiae, or distal weakness and 
numbness. With three atypical, adult-onset, Krabbe dis-
ease patients reported, the spectrum of its presentation is 
expanded.

Falling and progressively deteriorating unsteady gait of 
7 years’ duration was the presenting feature in a 44-year-
old woman whose neurological examination demonstrated 
spastic ataxia, hyper-reflexia, bilaterally up-going toes, 
dysarthria, dysphagia, and left leg weakness. T2-weighted 
brain MRI demonstrated areas of white matter hyperinten-
sity bilaterally, particularly in the frontoparietal regions. 
Mild axonal neuropathy was noted on electrophysiological 
study, and sural nerve biopsy revealed normal myelinated 
fiber density and teased fibers. Cytoplasmic membrane-
bound vacuoles containing lamellar and tubular material 
were observed in 20% of Schwann cells and some macro-
phages, and leukocyte lysosomal GALC activity was 0.8 
nmol/h/mg protein (normal 2.0–6.0).

Progressive unsteadiness, gait problems, and cogni-
tive impairment of 4 years’ duration were the presenting 
features in a 57-year-old man whose neurological exami-
nation demonstrated impaired cognition, dysarthria, dys-
phagia, right-sided weakness, hyper-reflexia, and Babinski 
sign. T2-weighted brain MRI demonstrated areas of white 
matter hyperintensity bilaterally, particularly in the peri-
ventricular region. Severe axonal sensorimotor neuropathy 
was noted on electrophysiological study, and sural nerve 
biopsy revealed complete loss of large diameter myelin-
ated fibers. Cytoplasmic curved lamellar inclusions were 
seen in 18% of Schwann cells and some macrophages, and 
leukocyte lysosomal GALC activity was 1.0 nmol/h/mg 
protein.

Gait problems, leg pain, and weight loss of 2 years’ du-
ration were the presenting features in a 44-year-old wom-
an whose neurological examination demonstrated spastic 
ataxia, hyper-reflexia, bilaterally up-going toes, and vibra-
tory loss in the feet. T2-weighted brain MRI demonstrated 
areas of white matter hyperintensity bilaterally, particular-
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ly in the corticospinal tracts. Demyelinating sensorimotor 
neuropathy was noted on electrophysiological study, and 
sural nerve biopsy revealed slight loss of large diameter 
myelinated fiber density. Zebra-body-like inclusions were 
seen in 14% of Schwann cells and some macrophages, and 
leukocyte lysosomal GALC activity was 1.1 nmol/h/mg 
protein.

Late-onset Krabbe disease should be considered in any 
patient with a combination of peripheral neuropathy and 
progressive central nervous system disease.

n COMMENTARY

Globoid-cell leukodystrophy, the descriptive name for 
Krabbe disease, encapsulates its neuropathology, encom-
passing widespread demyelination and axonal degenera-
tion, oligodendroglial loss, and astroglial proliferation in 
the brain and spinal cord. Globoid cells, found around 
capillaries especially where demyelination is active in 
the brain and spinal cord, are large, multinucleated cells 
of mononuclear macrophage origin, and contain abnor-
mal, freely scattered, cytoplasmic inclusions. Psychosine 
(β-galactosylsphingosine) accumulates and is cytotoxic, 
generating cytokines and arachidonic acid, and acting 
by inhibiting a key signaling molecule, protein kinase C 
(PKC), and reducing PKC-dependent myelin basic protein 
phosphorylation in oligodendrocytes and Schwann cells. 
As a result, psychosines interrupt cell division, and pro-
mote intracellular clumping of F-actin polymers with re-
sultant formation of vacuoles. Precisely how psychosines 
accumulate remains unclear.   n

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

By Michael Lin, MD, PhD

Associate Professor of Neurology and Neurosciences, Weill 
Cornell Medical College

Dr. Lin reports no financial relationships relevant to this field of study.

Synopsis: Continuation of combination therapy with 
donepezil and memantine appears to have a long-term 
beneficial effect for patients with moderate-to-severe 
Alzheimer’s disease. 

Source: Howard R, et al. Donepezil and memantine for moderate-to-
severe Alzheimer’s disease. New Engl J Med 2012;366:893-903.

Despite initial improvement on current alzheimer’s 
disease (AD) medications, patients inevitably decline 

again, and families frequently ask whether it is worth it to 
continue the medication. This study from the United King-
dom provides data supporting continued therapy. 

The Donepezil and Memantine in Moderate-to-Severe 
Alzheimer’s Disease (DOMINO) study was a double-
blind, randomized, placebo-controlled, multicenter trial 
with a two-by-two factorial design. Two hundred ninety-
five community-dwelling patients with moderate-to-severe 
AD (Mini-Mental State Exam score 5-13) who had already 
been receiving donepezil for at least 3 months (87% were 
for >1 year) but not memantine, were randomized to one 
of four arms: 1) continue donepezil and start memantine 
placebo, 2) discontinue donepezil and start memantine 
placebo, 3) discontinue donepezil and start memantine, or 
4) continue donepezil and start memantine. Primary out-
comes were MMSE score (0-30, higher better) and Bristol 
ADL scale (0-60, higher worse). 

After 52 weeks of follow-up, continuation of donepezil 
was associated with better cognition (average MMSE 1.9 
points higher, 95% confidence interval [CI] 1.3-2.5, P < 
0.001) and function (average BADLS 3.0 lower, 95% CI 
1.8-4.3, P < 0.001) than discontinuation. Institution of me-
mantine was also associated with better cognition (average 
MMSE 1.2 points higher, 95% CI 0.6-1.8, P < 0.001) and 
function (average BADLS 1.5 points lower, 95% CI 0.3-
2.8, P = 0.02). The combination of donepezil and meman-
tine appeared better than either alone at intermediate time 
points, but differences were not statistically significant. 
On secondary measures, memantine improved neurobe-
havioral symptoms (4.0 point reduction in neuropsychiat-
ric inventory, 99% CI 0.6-7.4, P = 0.002), and donepezil 
continuation came close to significance (2.3 point reduc-
tion in NPI, 95% CI -1.1-5.7, P = 0.08).  

n COMMENTARY

Several points are worth noting. This study specifically 
examined the effect of discontinuing donepezil, making 
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it directly relevant to the question of whether benefit is 
sustained with continued therapy. Moreover, the magni-
tude of benefit an entire year later (~2 point improvement 
on MMSE) is still approximately the same as the benefit 
typically seen at 3-6 months in studies examining the ini-
tiation of donepezil. The study design and long follow-up 
are strengths, and these points favor continued therapy. In 
addition, both donepezil and memantine should be consid-
ered to help reduce neurobehavioral symptoms in patients 
with moderate-to-severe AD. Finally, although this study 
did not replicate a previous report that combination ther-
apy with both donepezil and memantine was superior to 
either alone, recruitment in the current study was less than 
originally planned, and statistical significance might have 
been reached with a larger sample size. Combined treat-
ment with both donepezil and memantine is still likely to 
remain standard practice in moderate-to-severe AD.   n

CME Instructions

To earn credit for this activity, follow these instructions:
1. Read and study the activity, using the provided references 

for further research.
2. Log on to www.cmecity.com to take a post-test; tests can 

be taken after each issue or collectively at the end of the 
semester. First-time users will have to register on the site 
using the 8-digit subscriber number printed on their mailing 
label, invoice or renewal notice. 

3. Pass the online tests with a score of 100%; you will be al-
lowed to answer the questions as many times as needed to 
achieve a score of 100%. 

4. After successfully completing the last test of the semester, 
your browser will be automatically directed to the activity 
evaluation form, which you will submit online. 

5. Once the completed evaluation is received, a credit letter 
will be e-mailed to you instantly. You will no longer have to 
wait to receive your credit letter!

CME Objectives
Upon completion of this educational activity,  

   participants should be able to:
•  discuss current scientific data regarding the  
 diagnosis and treatment of neurological disease;

•  discuss the pathogenesis and treatment of pain;
•  describe the basic science of brain function;
•  discuss new information regarding new drugs  
 for commonly diagnosed neurological conditions  
 and new uses for traditional drugs;

•  identify nonclinical issues of importance for  
 the neurologist.

CME Questions
1. In their recent study of early EEG findings following anoxic 

brain injury treated with therapeutic hypothermia, Rossetti et 
al reported all of the following except:

a. early EEG findings correlated well with neuron specific enolase 
(NSE) levels.

b. unreactive EEG background predicted universally poor  
outcome. 

c. good neurologic recovery was possible despite serum NSE 
levels >33 mcg/L.

d. treatment of epileptiform patterns during TH was associated 
with better neurologic outcome.

2. Intramuscular midazolam was just as effective as intravenous 
lorazepam in stopping acute, prolonged seizures. 

a. True

b. False

3. All of the statements below about Alzheimer’s disease are true 
except:

a. both β-amyloid deposition and “tau” deposition in the brain 
play a role in the development of dementia.

b. demented patients have a higher incidence of seizures than do 
age-matched non-demented people. 

c. seizures in demented patients may be caused by antipsychotic 
medications.

d. all demented patients develop seizures.

e. the risk of seizures increases as dementia severity progresses. 

4. Of the following adult-onset presentations, in which would 
Krabbe disease be the most likely diagnosis?

a. Spastic ataxia, hyper-reflexia, bilaterally up-going toes of 2 
years’ duration in a 34-year-old woman 

b. Peripheral neuropathy and progressive white matter disease 
over 4 years in a 53-year-old man

c. Progressively impaired cognition, dysarthria, dysphagia over 5 
years in a 66-year-old man 

d. All the above would be equally likely to have Krabbe disease

5. There is no long-term benefit in treating Alzheimer’s disease 
patients with currently approved medications. 

a. True

b. False

6. Basilar artery occlusion results in poor outcome in more than 
50% of cases. 

a. True

b. False

7. In patients with cryptogenic stroke and PFO, medical therapy 
results in lower recurrence rates of stroke than a closure proce-
dure.

a. True

b. False
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Does Aspirin Prevent Cancer?

This supplement was written by William T. Elliott, MD, FACP, Chair, 
Formulary Committee, Kaiser Permanente, California Division; As-
sistant 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) 262-5404. E-mail: neill.kimball@ahcmedia.com.

In this issue: Aspirin and cancer prevention; riva-
roxaban for pulmonary embolism; new rhinosinus-
itis practice guidelines; and FDA actions.

Is recommending aspirin next? 
Should aspirin be recommended to prevent can-

cer? Many lines of evidence have suggested that 
regular low-dose aspirin reduces the risk of colorec-
tal cancer. Can the inexpensive wonder drug reduce 
the risk of other cancers as well? Researchers in 
England led by Dr. Peter Rothwell recently pub-
lished three meta-analyses that looked at aspirin use 
and long-term cancer incidence and metastasis, as 
well as the short-term effect on cancer incidence and 
mortality, and the effect of aspirin on cancer metas-
tasis. More than 200 studies were included in the 
meta-analyses, which were initially done to assess 
aspirin’s benefit on vascular disease. The three new 
studies used a combination of case-control, cohort, 
and randomized clinical trials. 

In the long-term study, the 20-year risk of can-
cer death and metastases was evaluated whereas 
the short-term study looked at a 3-5 year time 
frame. The trial for prevention of metastatic disease 
included five large, randomized trials of daily aspi-
rin vs control in patients who had new solid cancer 
diagnosed during the trial. In the long-term study, 
the odds ratio for colon cancer incidence was 0.62 
in favor of aspirin, and the odds ratio was 0.58 for 
death from colon cancer in favor of aspirin. There 
were similar reductions in the rates of esophageal, 
gastric, biliary, and breast cancer. The rate of dis-
tant metastases was also reduced. The other two 
studies also showed reduced rates of cancer and 
reduced rates of metastatic disease. 

In the short-term study, cancer rates were 24% 
lower with aspirin use at 3 years. Curiously, aspirin 

did not reduce the risk of vascular events but there 
was no increased risk of major bleeding, including 
intracranial hemorrhage. 

In the meta-analysis of five trials looking at the 
rate of metastatic disease, a 36% reduction in can-
cer metastasis was noted, including a 46% reduc-
tion in metastatic adenocarcinoma (all three studies 
published online in Lancet and Lancet Oncology 
March 21, 2012.) An accompanying editorial 
points out that these studies show that aspirin at 
any dose reduces nonvascular deaths by 12% and 
cancer death by 15% with benefits seen within 
3 years for higher doses (> 300 mg/day) and at 5 
years for lower doses (< 300 mg/day). The major 
critique of the studies comes from the United States 
where the Women’s Health Initiative Study and the 
Physicians’ Health Study both failed to show ben-
efit from aspirin on cancer mortality. Both of these 
studies used low-dose aspirin every other day, a 
dose that may be too low to show biological effect 
on cancer. Another critique suggests that aspirin 
may lead to earlier diagnosis of colorectal cancer 
since it may cause earlier gastrointestinal bleeding, 
explaining the lower mortality rate. Despite these 
concerns, the editorialists suggest that this “impres-
sive collection of data moves us another step closer 
to broadening recommendations for aspirin use. 
Moreover, future evidence-based guidelines for 
aspirin prophylaxis can no longer consider the use 
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of aspirin for the prevention of vascular disease in 
isolation from cancer prevention.” (Lancet pub-
lished online March 21, 2012).   n

Rivaroxaban for pulmonary embolism
Rivaroxaban, Janssen’s oral factor Xa inhibitor, 

may be an effective alternative to heparin/warfarin 
for treatment of symptomatic pulmonary embolism, 
according to a new study. The drug is currently 
approved for the prevention of stroke in patients 
with nonvalvular atrial fibrillation and for deep 
vein thrombosis (DVT) prophylaxis following hip 
replacement. It has also been shown to be an effec-
tive treatment for DVT, although it is not approved 
for this indication. The new study was a random-
ized, open-label, event-driven, noninferiority trial 
comparing rivaroxaban to standard therapy with 
enoxaparin followed by adjusted-dose vitamin K 
antagonist for 3, 6, or 12 months for the treatment 
of pulmonary embolism. The primary outcome 
was symptomatic recurrent venous thromboembo-
lism with a secondary safety outcome of clinically 
relevant nonmajor bleeding. In more than 4800 
patients who were randomized, rivaroxaban was 
noninferior to standard therapy with 50 events in 
the rivaroxaban group (2.1%) vs 44 events in the 
standard therapy group (1.8%) (hazard ratio [HR], 
1.12; confidence interval [CI] 0.75 to 1.68, non-
inferiority margin 2.0; P = 0.003). The principal 
safety outcome occurred in 10.3% of patients in the 
rivaroxaban group and 11.4% of those in the stan-
dard therapy group, while major bleeding occurred 
in 26 patients (1.1%) in the rivaroxaban group 
and 52 patients (2.2%) in the standard therapy 
group (HR 0.49; 95% CI, 0.31 to 0.79; P = 0.003). 
The authors conclude that a fixed-dose regimen of 
rivaroxaban was noninferior to standard therapy 
with enoxaparin and warfarin for the initial and 
long-term treatment of pulmonary embolism, and 
potentially showed an improved benefit-risk profile 
(N Engl J Med published online March 26, 2012). 
The doses of rivaroxaban used in the study were 
15 mg twice a day for 3 weeks followed by 20 mg 
once daily for the duration. Rivaroxaban offers the 
advantage of oral therapy compared to enoxaparin 
and the lack of need for blood test monitoring com-
pared to warfarin.   n

New practice guideline for rhinosinusitis
The Infectious Diseases Society of America has 

published its first Clinical Practice Guideline for 
Acute Bacterial Rhinosinusitis in Children and 
Adults. The guideline points out the difficulty in 
distinguishing bacterial vs viral sinus infections. 

The following are suggestive of bacterial infection: 
persistent symptoms of sinusitis lasting more than 
10 days without evidence of improvement; onset of 
severe symptoms or signs with high fever, purulent 
discharge, or facial pain lasting at least 3-4 consecu-
tive days; or onset with worsening symptoms or 
signs characterized by new onset of fever, headache, 
or increased nasal discharge following a viral URI. 
The guideline recommends empiric antibiotic ther-
apy with amoxicillin-clavulanate rather than amoxi-
cillin alone in both children and adults. Children 
should be treated for 10-14 days while adults 
should be treated for 5-7 days. The guideline fur-
ther recommends beta-lactam agents for treatment 
of sinusitis rather than respiratory floroquinolones, 
macrolides, trimethoprim-sulfamethoxazole, or sec-
ond- or third-generation oral cephalosporins due to 
emerging resistance patterns. Doxycycline may be 
used as an alternative. (Clin Inf Dis 2012;54:e72-
e112. DOI: 10.1093/cid/cis370).   n

FDA actions
The FDA has approved the first new erythro-

poiesis-stimulating agent in more than 10 years. 
Peginesatide is approved to treat anemia associ-
ated with end-stage renal disease in patients on 
dialysis. The approval was based on two random-
ized, active-controlled, open-label trials which 
showed that the drug was as effective as epoetin 
in maintaining hemoglobin levels. The drug is 
not approved for chronic kidney disease patients 
who are not on dialysis or for cancer-related ane-
mia. Peginesatide is marketed by Affymax Inc. as 
Omontys.

The FDA has approved the first generic iban-
dronate (Boniva), the popular once-monthly 
bisphosphonate to treat or prevent osteoporosis 
in postmenopausal women. Three companies have 
received approval to manufacture the drug includ-
ing Apotex Inc., Orchid Healthcare, and Mylan 
Pharmaceuticals. The generic as well as the brand 
is dispensed with a medication guide regarding the 
possible risk of esophagitis, hypocalcemia, bone or 
muscle pain, osteonecrosis of the jaw, and atypical 
femoral fractures.

The FDA has also recently approved generic 
escitalopram (Lexapro), a selective serotonin 
reuptake inhibitor (SSRI) to treat adults with 
depression and generalized anxiety disorder. Teva 
Pharmaceuticals will be the first to market the 
generic in 5-, 10-, and 20-mg strengths. Like other 
SSRIs, escitalopram carries a box warning regard-
ing increased risk of suicidal thinking and behavior 
in children, adolescents, and young adults.   n
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Donepezil and  
Memantine for  
Moderate-Severe  
Alzheimer’s Disease

Source: Howard R, et al. N Engl J Med 
2012;366:893-903.

The choice of if and when to employ 
pharmacotherapy in the management 

of Alzheimer’s disease (ALZ) is not an 
easy one. Early in the disease process 
(mild-moderate ALZ) — where clinical 
trials have demonstrated beneficial out-
comes, albeit of debatable clinically rele-
vant magnitude — clinicians and caregiv-
ers may be least motivated to treat, since 
disease status is relatively less problem-
atic and measureable benefits are smaller. 
In moderate-severe ALZ, memantine 
(MEM) has demonstrated beneficial ef-
fects. A single, never-replicated trial of 
the addition of MEM to donepezil (DON) 
in mild-moderate ALZ had favorable out-
comes. Data on whether cholinesterase 
inhibitors provide improved outcomes as 
the disease progresses to the moderate-
severe stages have been lacking. Indeed, 
there is some support for discontinuation 
of cholinesterase inhibition when ALZ 
progresses to the severe stage.

Howard et al randomized patients (n = 
295) with moderate-severe ALZ already 
on treatment with DON to one of four 
groups: continued DON alone,  MEM 
alone, continued DON plus MEM, or 
placebo alone. Patients were followed 
for 1 year, measuring outcomes by means 
of the Standardized Mini-Mental State 
Examination (SMMSE) and Bristol Ac-
tivities of Daily Living Scale (BADLS). 
The minimum clinically important differ-

ence on these scales is 1.4 points and 3.5 
points, respectively.

At 1 year, scores in the group that con-
tinued DON were superior to the placebo 
group as measured by the SMMSE (1.9 
points difference); on the BADLS, the 
score was statistically significantly im-
proved but failed to meet the minimum 
clinically important difference threshold. 
Neither substitution of MEM for DON 
nor addition of MEM to DON provided 
clinically important improvement.

In moderate-severe ALZ, these data 
support continuation of DON, but not sub-
stitution or augmentation with MEM.   n

Treating  
Hyperhidrosis with 
Systemic Therapy

Source: Walling HW. J Am Acad Derma-
tol 2012;66:387-392.

Even though hyperhidrosis (hhd) has 
a prevalence almost three times as 

great as rheumatoid arthritis (± 3% vs  
± 1%), clinician awareness and manage-
ment of this disorder are often subop-
timal. Although the palms of the hands 
and plantar surfaces of the feet are the 
most commonly involved sites, axillary, 
craniofacial, and multisite involvement 
is reported. The HHD disease severity 
scale describes moderate HHD as “toler-
able but sometimes interferes with daily 
activities,” and severe as “barely toler-
able to intolerable, that frequently to 
always interferes with daily activities.” 
HHD is not just a quality-of-life issue; 
skin infections are more common in 
HHD sufferers.

The mainstay of HHD treatment for 

several decades has been topical drying 
agents, especially with those containing 
aluminum chloride. Iontophoresis, botu-
linum toxin, and even sympathectomy 
have demonstrated some efficacy, but the 
expense and inconvenience of such inter-
ventions is an obstacle.

Walling performed a chart review of 
HHD patients seen in an academic de-
partment of dermatology who had re-
ceived one of three systemic agents to 
treat HHD: glycopyrrolate, oxybutynin, 
or clonidine. 

Glycopyrrolate was effective in 30 of 
45 patients; among glycopyrrolate treat-
ment failures, six of 15 were non respond-
ers, and nine had adverse anticholinergic 
effects (e.g., dry mouth). Clonidine was 
effective in six of 13 patients; among 
clonidine treatment failures, three were 
noresponders and four experienced hy-
potension. A single patient responded fa-
vorably to oxybutynin (an anticholinergic 
typically used for overactive bladder). 

Because no one treatment for HHD is 
uniformly effective, clinicians must be-
come aware of alternative therapies. Pre-
vious literature has suggested that system-
ic treatments might not be well tolerated, 
yet efficacy in this data set was good with 
no serious adverse effects. Systemic treat-
ments may help patients with HHD.   n

A New Intervention 
for Actinic Keratoses: 
Ingenol Mebutate Gel

Source: Rosen RH, et al. J Am Acad Der-
matol 2012;66:486-493.

Actinic keratoses (ak) is biological-
ly in situ squamous cell carcinoma, 
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with the potential to become invasive in 
a minority of cases. However, because 
an individual patient may have many AK 
and it is not possible with certainty to 
identify which lesions are more likely to 
progress, it has been recommended that 
removal of AK be performed whenever 
possible. In the primary care setting, the 
three most prominent methods of de-
struction are cryotherapy, immune acti-
vators (e.g., imiquimod cream), and anti-
metabolites (e.g., 5-fluorouracil cream). 
Each of these methods has substantial 
limitations; for instance, the inflamma-
tory response to appropriate use of im-
iquimod or 5-fluorouracil may be both 
painful and (at least transiently) cosmeti-
cally unwieldy. Additionally, traditional 
regimens of commonly used topicals re-
quire multiple applications over several 
weeks or more.

Ingenol mebutate (ING) is a recently 
approved topical agent that works by in-
duction of lesion necrosis as well as by 
activation of antibody-directed cellular 
cytotoxic pathways. What this does for 
AK is produce a prompt and immedi-
ate kill effect on abnormal cells (within 
a few hours), which is coupled with a 
drug-mediated activation of B-cells that 
binds to abnormal (precancerous) cells 
over subsequent days and destroys them. 
This dual mechanism provides for short 
treatment regimens (2-3 days), with per-
sistent post-treatment effects that obliter-
ate evolving AK. The tolerability profile 

of ingenol, coupled with its dual mecha-
nism of action and ease of administra-
tion, may give it a priority role in topical 
therapies for AK, although the clearance 
rates with the new product are not yet es-
tablished to be at parity with older agents 
until head-to-head comparator trials are 
performed.   n

Colon Cancer  
Screening: Getting  
the Right Test Done

Source: Quintero E, et al. N Engl J Med 
2012;366:697-706.

In its most recent update on colorectal 
cancer screening (CCS), the American 

Cancer Society, in concert with other in-
terested parties, suggested that the best 
screening test for CCS is the one a person  
can get done. This is because in compari-
son to the other more widely used screen-
ings (e.g., mammography, PAP testing, 
PSA), adoption of colonoscopy has been 
somewhat disappointing.   

Fecal immunochemical testing (FIT) 
of the stool incorporates many of the 
advantages and circumvents some of 
the limitations of other screening tools. 
For instance, the specificity of FIT for 
human hemoglobin eliminates special 
dietary restrictions. Additionally, the 
presence of blood from the upper GI 
tract does not typically induce a positive 
result with FIT, eliminating unnecessary 
evaluation of the colon when upper GI 
blood is the cause. 

Quintero et al report on initial re-
sults of the first wave of a comparison 
between FIT and colonoscopy in a very 
large population (n = 53,102) of asymp-
tomatic adults age 50-69 years who were 
randomized to either traditional colonos-
copy every 10 years or FIT every 2 years. 
FIT-positive patients were followed up 
with colonoscopy.

As is perhaps not surprising, compli-
ance with FIT was about 30% greater 
than with colonoscopy. Colon cancer was 
detected in 0.1% of each group; however, 
the rate of detection of advanced adeno-
mas was more than twice as high in the 
colonoscopy group (1.9% vs 0.9%).

These preliminary results are encour-

aging that a method for which patients 
find more advocacy — FIT — might 
find a more prominent role in CCS, es-
pecially when patients find other screen-
ing tools unacceptable. Because these 
results are preliminary (first 2-3 years of 
follow-up), we will likely need to wait 
until final results are completed in 2021 
before the question of the role of FIT can 
be definitively answered.   n

Can Male Pattern 
Baldness Predict 
BPH?

Source: Arias-Santiago S, et al. J Am 
Acad Dermatol 2012;66:401-408.

Aside from genetic influences, tes-
tosterone (TST) and dihydrotestos-

terone (d-TST) play an important role in 
both benign prostatic hyperplasia (BPH) 
and male pattern baldness (also known 
as androgenetic alopecia). For BPH, 
conversion of TST to d-TST by means 
of 5-alpha-reductase (5-AR) results in 
stimulus for prostate gland growth. In the 
prostate, 5-AR of both type 1 and type 
2 are operant. 5-AR blockers (e.g., finas-
teride, dutasteride) have been shown to 
shrink prostate size.

In the scalp, only 5-AR type 2 is 
functional. In susceptible individu-
als, conversion of TST to d-TST in the 
scalp results in follicular diminution, 
producing hair loss. Might the same 
susceptibility to male pattern baldness 
be reflected in an increased incidence or 
severity of BPH?

Arias-Santiago et al compared met-
rics pertinent to BPH in men with and 
without early-onset male pattern bald-
ness. Although there was no difference 
between groups in levels of testosterone, 
prolactin, other gonadal steroids, or tes-
tosterone-binding proteins, the men with 
early male pattern baldness had signifi-
cantly greater levels of PSA, more lower 
urinary tract symptoms consistent with 
BPH, greater prostate gland size as mea-
sured by ultrasound, and lower urinary 
flow rates. 

Clinicians may wish to look for BPH-
related symptoms in men with early an-
drogenetic alopecia.   n



In an effort ensure Neurology Alert is addressing the issues most important to you, we ask that you take a few minutes to
complete and return this survey.  The results will be used to ensure you are getting the information.

Instructions:  Mark your answers by filling in the appropriate bubbles.  Please write your answers to the open-ended
questions in the space provided.  Return the questionnaire in the enclosed postage-paid envelope by July 15, 2012.

1. epilepsy A B C

2. behavioral neurology

3. movement disorders

4. pain

5. peripheral neurology

6. stroke

A. more coverage B. less coverage C. about the same amount

A B C

A B C

A B C

A B C

A B C

In future issues of Neurology Alert, would you like to see more or less coverage of the following topics?

7. trauma

   8. basic neuroscience

   9. Alzheimer's disease

 10. Parkinson's disease

A B C

A B C

A B C

A B C

Neurology Alert
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13.  What other topics would you like to see discussed in Neurology Alert?

14.  Are the articles in Neurology Alert written about issues of importance and concern to you?

A. always B. most of the time C. some of the time D. rarely E. never

15.  Are the articles in Neurology Alert

A. Too short B. Too long C. About right

 11. multiple sclerosis A B C

 12. pathophysiology A B C

16.  What type of information not currently provided in Neurology Alert would you like to see added?



28. Please describe your work place:

A. private practice B. hospital C. government institution D. research

E. Other

29.  Has the information in Neurology Alert changed your clinical practice?

A. yes
B. no

If yes, how?

A. excellent B. good C. fair D. poor

17.  quality of newsletter

18.  article selections

19.  timeliness

20.  quality of commentary

A B C D

A B C D

A B C D

A B C D

Please rate your level of satisfaction with the items listed.

21.  clearness of abstracts A B C D

22.  overall value A B C D

23. customer service A B C D

24. To what other publications or information sources about neurology do you subscribe?

25. Including Neurology Alert, which publication or information source do you find most useful, and why?

26. Which web site related to your position do you use most often?

27. Please list the top three challenges you face in your job today.

Contact information
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