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Anti-LRP4 Myasthenia Gravis
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: In this newly described myasthenia syndrome, 
an autoantibody against a novel receptor protein is described  

and clinical features elucidated. 

Source: Zouvelou V, et al. Double seronegative myasthenia gravis with anti-LRP4 
antibodies. Neuromuscul Disord 2013;23:568-570. 

Among patients with myasthenia gravis (mg), approximately 80% have

serum autoantibodies directed against the nicotinic acetylcholine 
receptor, 5-10% have autoantibodies directed against the tyrosine kinase 
muscle-specific kinase (MuSK), and, in the remainder, the autoimmune 
target is unknown. Recently, antibodies to low-density lipoprotein recep-
tor-related protein 4 (LRP4) have been reported in otherwise seronegative 
MG patients. What are the clinical characteristics of these patients?

Presenting symptoms and signs of two double seronegative MG pa-
tients from Greece, one male and one female, both aged 52 years, with 
anti-LRP4 antibodies are reported. Dropped head syndrome due to iso-
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lated neck extensor weakness of 1 month’s duration was 
the presenting symptom in the former, whereas 3 months 
of fluctuating diplopia and neck pain, nasal speech, neck 
extensor weakness (MRC 4/5), fatigue-induced diplopia 
and ptosis on examination were the presenting findings 
in the latter. Both patients improved with rest and wors-
ened with fatigue. Both presented with mild symptoms, 
and neither had a family history of myasthenia. Repeti-
tive nerve stimulation was positive in the former, and sin-
gle-fiber electromyography of the deltoid and orbicularis 
oculi, respectively, was positive in both. Pyridostigmine 
produced improvement in both, and the latter underwent 
thymectomy for residual thymic tissue found on CT of 
the mediastinum, revealing follicular hyperplasia. LRP4 
antibodies may describe a new subgroup of MG patients. 
Larger groups of such patients will be required to clarify 
this and other LRP4-MG related questions.

n Commentary

Neuromuscular synapse formation is a complex, multi-
step process between motor nerves and muscle fibers, re-
sulting in the high concentration of acetylcholine receptors 
perfectly arrayed opposite active zones of the presynaptic 
nerve terminal. Agrin, a motor neuron-derived ligand, and 
MuSK, a receptor tyrosine kinase expressed in skeletal 
muscle, are central to this process. Synapses do not form 
in their absence, but they do not directly interact. LRP4 
has been identified as a receptor for agrin, and its binding 
of agrin is required to stimulate MuSK phosphorylation, a 
necessary step for pre- and post-synaptic differentiation, 
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including the aggregation of acetylcholine receptors in 
the junctional plasma membrane. Evidence suggests that 
LRP4 self-associates with MuSK, and that this complex 
is then conformationally altered by agrin, reorienting ad-
jacent MuSK molecules, stimulating MuSK phosphory-
lation. LRP4, agrin, and MuSK are also expressed in the 
central nervous system where they may have a role analo-
gous to that at the neuromuscular synapse. It remains to 
be determined whether LRP4 antibodies play a pathogenic 
role in otherwise seronegative MG patients, or whether 
they are merely biological markers of the disease. It is also 
unclear how LRP4 autoantibodies would impair neuro-
muscular transmission and cause muscle weakness in MG 
patients. Meanwhile, efforts to develop a convenient assay 
appropriate for the routine diagnosis of LRP4-MG are in 
progress.   n

Telemedicine vs Clinic Visits 
for Patients with Parkinson’s 
Disease
A b s t r A c t  &  c o m m e n t A r y

By Claire Henchcliffe, MD, PhD

Associate Professor of Neurology and Neuroscience, Weill 
Cornell Medical College

Dr. Henchcliffe reports she is on the speakers bureau and advisory board for  
Allergan and Teva; speakers bureau for Boehringer-Ingelheim, GlaxoSmith-
Kline, and Novartis; advisory board for Merz; and is a consultant for Gerson 
Lehman Group and Guidepoint Global.

Synopsis: This randomized, controlled trial compared 
outcomes in patients with Parkinson’s disease who 
received follow-up neurologic care from home via a 
web-based teleconferencing system vs in-person visits in 
a neurology clinic. Results support the potential use of 
telemedicine in the treatment of Parkinson’s disease.

Source: Dorsey ER, et al. Randomized controlled clinical trial of 
“virtual house calls” for Parkinson’s disease. JAMA Neurol 
2013;70:565-570.

The primary objective of this study was to evaluate 
the feasibility of the use of telemedicine for providing 

specialty care to patients with Parkinson’s disease (PD) in 
their homes. Secondary outcomes included clinical ben-
efit to patients as well as economic value compared with 
patients who received in-person care from a specialist. Pa-
tients were recruited from two academic centers and ran-
domized in a 1:1 allocation to receive care via web-based 
teleconferencing in their homes or in-person visits with a 
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specialist. Twenty patients with a clinical diagnosis of PD 
were recruited, with 11 (mean age 64.5 years, 27% female) 
randomized to receive in-person care and nine (mean age 
66.6 years, 22% female) assigned to the telemedicine 
group. Feasibility was measured by the percentage of visits 
completed as scheduled, the proportion of visits completed 
by each group, as well as the number of in-person visits 
required by patients assigned to the telemedicine group. 
Secondary outcome of clinical benefit was measured by 
changes in the Parkinson’s Disease Questionnaire (PDQ-
39) and Unified Parkinson’s Disease Rating Scale (UP-
DRS) items I to III (rigidity and postural stability were 
not assessed). Patients at one site completed the Patient 
Assessment of Care for Chronic Conditions (PACIC). As-
sessments were made at baseline (prior to randomization) 
and at three visits over 7 months (months 1, 4, and 7). 
Ninety-three percent of telemedicine visits were complet-
ed and 91% of in-person visits were completed. No patient 
assigned to the telemedicine group required an in-person 
visit during the study. The changes in PDQ-39, UPDRS, 
and PACIC did not differ between the two groups. Partici-
pants spent an average of 53 minutes devoted to a tele-
medicine visit (time from computer on to computer off) 
vs 255 minutes for an in-person visit (time from leaving 
home to return). The amount of time spent with the physi-
cian did not differ significantly between the two groups but 
the amount of visit time spent without the physician was 
much lower for the telemedicine group (18 minutes vs 207 
minutes; P < 0.001).

n Commentary

Access to neurologic care and specialty care may be 
limited in people with PD for multiple reasons, includ-
ing PD effects on mobility as well as geographic factors. 
The use of telemedicine in the care of PD patients would 
seem to be a logical technique to improve patient care, and 
this innovative study supports the feasibility of this ap-
proach. The small number of participants makes detection 
of meaningful differences in outcomes difficult, and the 
results presented warrant a much larger study. However, 
the differences in time spent to accomplish a visit strongly 
suggest seriously considering use of a telemedicine ap-
proach. Moreover, with advancing technology that allows 
remote data capture, there is a strong case for reconsider-
ing the traditional approach of limiting care to office vis-
its in chronic disease. Unfortunately, in the current health 
care system there are many practical and legal questions 
concerning telemedicine that will need to be answered be-
fore its use expands out of the research arena. How will 
telemedicine visits be reimbursed? Can patients be as-
sessed adequately and safely via the Internet? What are 
the legal implications and liability for making decisions 
and recommendations without physically examining the 
patient? Having said this, it is an exciting possibility that 

telemedicine may have a valuable role in patient care in 
the future. Telemedicine visits could be used in conjunc-
tion with in-person office visits to expand patient access to 
care and to lower costs. The current study therefore sup-
ports the feasibility of web-based videoconferencing, and 
strongly suggests the need for larger, multicenter studies to 
further explore this approach in the management of com-
plex, chronic diseases.   n

‘I See Your Pain’ —  
Functional MR Imaging  
of Thermal Pain 
A b s t r A c t  &  c o m m e n t A r y

By Dara Jamieson, MD

Associate Professor of Clinical Neurology, Weill Cornell  
Medical College

Dr. Jamieson reports she is a retained consultant for Boehringer Ingelheim and 
Bayer, and is on the speakers bureau for Boehringer Ingelheim.

Synopsis: Location-specific functional MRI activity 
can distinguish between increasing intensity of thermal 
pain and can discriminate thermal pain from the pain 
of romantic rejection.

Sources: Wager TD, et al. An fMRI-based neurologic signature of 
physical pain. N Engl J Med 2013;368:1388-1397.

Jaillard A, Ropper AG. Pain, heat, and emotion with functional MRI.  
N Engl J Med 2013;368:1447-1449. 

Wager et al used machine-learning analyses to 
identify an anatomic pattern of functional magnetic 

resonance imaging (fMRI) activity across brain regions, 
termed a neurologic signature, which was associated with 
heat-induced pain. In four studies involving a total of 114 
participants, thermal stimuli were applied in randomized 
sequences of varying intensity (trials) to the left forearm 
of each participant during fMRI scanning. Participants in 
study 1 underwent 12 trials at each of four escalating heat 
intensities, which were calibrated for each person from in-
nocuous warmth to three levels of painful heat. The degree 
of pain that was experienced was rated by each participant. 
Participants in study 2 underwent a total of 75 trials across 
six temperatures (44.3° to 49.3° C in 1° C increments), 
judging whether the temperature stimulus was painful 
after each trial. Participants in study 3 recently had been 
romantically rejected, and during escalating heat stimuli 
and scanning trials, viewed an image of their ex-partner 
(denoted as “rejecter” trials, which elicit social pain) or an 
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Significant Heritable Component 
to risk and Size of Intracerebral 
Hematoma 

Source: Devan WJ, et al, on behalf of the International Stroke 
Genetics Consortium. Heritability estimates identify a substantial 
genetic contribution to risk and outcomes of intracerebral hemor-
rhage. Stroke 2013;44:1578-1583.

In an international study of intracerebral hematoma

(ICH), investigators from North America and Europe 
collected clinical information, imaging data, and blood 
samples to perform DNA extraction and genotyping 
with specific studies on apolipoprotein E (APOE) hap-
lotypes. This information was analyzed using the GCTA 
1.0 software package to estimate the degree of heritabil-
ity based on disease traits. Heritability was assessed for 

three different outcomes – ICH risk, hematoma volume, 
and 90-day mortality. 

A total of 791 ICH cases and 876 controls were eli-
gible for inclusion. Of these, 366 cases presented with 
deep ICH and 338 had lobar ICH. There was a separate 
analysis of heritability for APOE genotypes vs the rest 
of the genome. Overall, ICH heritability was estimat-
ed at 29% for non-APOE loci and at 15% for APOE. 
Heritability for 90-day mortality was 41.5% for non-
APOE loci and 10% for APOE. Heritability for hema-
toma volume was substantial and estimated at 60% for 
non-APOE loci and 12% for APOE. The role of APOE 
genotypes was much less than expected based on previ-
ous small studies, and this study indicates that there are 
other important genetic loci that play an important role 
and that are yet to be identified.   n

Stroke Alert: A Review of Current Clinical Stroke Literature
By Matthew E. Fink, MD, Professor and Chairman, Department of Neurology, Weill Cornell Medical College, 
and Neurologist-in-Chief, New York Presbyterian Hospital

image of a close friend (denoted as “friend” trials). Par-
ticipants in study 4 received two intravenous infusions of 
remifentanil, a potent µ-opioid agonist, during fMRI scan-
ning, in two series of trials. Warmth and pain stimuli were 
applied during each of two infusion series, one in which 
analgesic use was acknowledged (open-infusion series) 
and another in which analgesic use was incorrectly denied 
(hidden-infusion series). 

In study 1, a machine-learning-based regression tech-
nique, LASSO-PCR (least absolute shrinkage and selec-
tion operator-regularized principal components regres-
sion), was used to predict pain reports from the fMRI 
activity. The fMRI neurologic signature included signifi-
cant positive weights in regions including the bilateral dor-
sal posterior insula, the secondary somatosensory cortex, 
the anterior insula, the ventrolateral and medial thalamus, 
the hypothalamus, and the dorsal anterior cingulate cortex. 
The signature response increased nonlinearly with increas-
ing stimulus intensity during thermal stimulation; but as 
expected, it was uniformly low for the pain-anticipation 
and pain-recall periods. The neurologic signature showed 
sensitivity and specificity of 94% or more (95% confi-
dence interval [CI], 89-98) in discriminating painful heat 
from non-painful warmth, pain anticipation, and pain re-
call. In study 2, the signature discriminated between pain-
ful heat and non-painful warmth with 93% sensitivity and 
specificity (95% CI, 84-100). The signature response in-
creased monotonically across the six temperatures, with an 
expected nonlinear increase with temperature, and it corre-
lated with both the reported level of pain and the stimulus 

temperature. In study 3, the fMRI signature discriminated 
between physical pain and social pain with 85% sensitiv-
ity (95% CI, 76-94) and 73% specificity (95% CI, 61-84). 
The neurologic signature response was substantially stron-
ger for physical pain than for any of the other conditions 
(warmth, rejecter, or friend). Discrimination between the 
rejecter and friend conditions was no better than would be 
expected by chance. In study 4, the strength of the signa-
ture response was substantially reduced when remifentanil 
was administered, in parallel with increases in the drug 
effect-site concentration.

n Commentary

The empathetic aphorism “I feel your pain” is untrue. 
Physical pain is a uniquely personal experience with vari-
able outward manifestations, but without objective quan-
tification. This inability to document a presumably sub-
jective experience hampers the detection and treatment of 
acute and chronic pain conditions. Wager et al have identi-
fied an fMRI-based neurologic signature associated with 
thermal pain that is able to discriminate physical pain from 
social pain, and is sensitive to the analgesic effects of opi-
oids. The signature includes somatic-specific regions, such 
as the ventrolateral thalamus, the secondary somatosen-
sory cortex, and the dorsal posterior insula, and identifies 
patterns of activity that are specific to physical pain within 
regions that are activated across many psychological pro-
cesses (e.g., the anterior insula and the anterior cingulate 
cortex). Brain-based signatures may be useful in validat-
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ing pain in situations in which patients are unable to com-
municate or in which self-reported pain is disputed. They 
could be used to titrate acute analgesic therapy to acute 
pain intensity. However, brain-based signatures of acute 
thermal pain may not accurately reflect activation patterns 
in patients with chronic pain conditions where condition-
ing may alter the anatomic patterns derived from healthy 
individuals undergoing transient pain. The currently de-
scribed fMRI pattern of pain perception appears to be a 
tool to detect awareness of acute pain. But its use in chron-
ic pain syndromes, such as migraine and complex regional 
pain syndrome, requires investigation. And as the study 
discovered, fMRI cannot quantify the pain of romantic re-
jection, rendering it of no value to divorce attorneys. How-
ever, as the authors note, their findings represent a step to-
ward developing neurologic signatures for multiple types 
of pain and other cognitive and affective processes.   n

Subcutaneous  
Immunoglobulin in Chronic 
Inflammatory Demyelinating  
Polyneuropathy 
A b s t r A c t  &  c o m m e n t A r y

By Norman Latov, MD, PhD 

Professor of Neurology and Neuroscience, Department of 
Neurology and the Brain and Mind Research Institute, Weill 
Cornell Medical College

Dr. Latov has served a consultant to Grifols, Novartis, CSL Behring, Baxter 
Biotherapeutics, and Merck, and owns stock in Therapath LLC. 

Synopsis: Subcutaneous immunoglobulin appears to be 
an effective treatment alternative to intravenous im-
munoglobulin for patients with chronic inflammatory 
demyelinating polyneuropathy. 

Source: Markvadsen LH, et al, for The Danish CIDP and MMN Study 
Group. Subcutaneous immunoglobulin in responders to intravenous 
therapy with chronic inflammatory demyelinating polyradiculoneu-
ropathy. Eur J Neurol 2013;20:836-842.

The authors of this study tested the efficacy of subcu-
taneous immunoglobulin (SCIG) as maintenance ther-

apy in chronic inflammatory demyelinating polyneuropa-
thy (CIDP). Twenty-nine patients on maintenance therapy 
with intravenous immunoglobulin (IVIG) for CIDP were 
randomized to either the same total dose of SCIG or to 
subcutaneous saline as placebo, administered once or twice 
weekly for 12 weeks. In the SCIG group, there was signifi-
cant improvement compared to baseline in the isokinetic 
muscle strength (IKS), the primary outcome measure, as 
well as in several secondary outcome measures including 
the Overall Disability Sum Score, 40-M walking test, and 
grip strength. In the placebo group, the same outcome mea-
sures showed a decline. At the completion of the study, 20 

Stroke Alert: A Review of Current Clinical Stroke Literature

Spontaneous Dissections  
of the Vertebral arteries and  
the Carotid arteries have  
Different Clinical Presentations 
and outcomes

Source: von Babo M, et al. Differences and similarities between 
spontaneous dissections of the internal carotid artery and the verte-
bral artery. Stroke 2013;44:1537-1542.

The authors compared potential risk factors, clini-
cal symptoms, diagnostic delay, and 3-month out-

come between spontaneous internal carotid artery dis-
section (sICAD) and spontaneous vertebral artery dis-
section (sVAD). There were 668 patients with sICAD 
and 302 patients with sVAD from three university hos-
pitals. Patients with sICAD were older (43.3 vs 42.0, P < 

0.001), more often men (62.7% vs 53%, P = 0.004), and 
presented more often with tinnitus (10.9% vs 3.4%, P < 
0.001), and they had more severe ischemic strokes (NI-
HSS 10 vs 5, P < 0.001). Patients with sVAD more of-
ten had bilateral dissections (15.2% vs 7.6%, P < 0.001)  
and were more often smokers (36% vs 28%, P = 0.007). 
Thunderclap headache (9.2 % vs 3.6%, P = 0.001) and 
neck pain were more common (65.5% vs 33.5%, P < 
0.001) in sVAD. Time to diagnosis was similar in both 
groups and improved between 2001 and 2012 compared 
to the previous 10-year period. In sVAD, favorable out-
come 3 months after ischemic stroke (mRS, 0-2: 88.8% 
vs 58.4%, P < 0.001), recurrent transient ischemic at-
tack (4.8% vs 1.1%, P = 0.001), and recurrent ischemic 
stroke (2.8% vs 0.7%, P = 0.02) within 3 months were 
more frequent. The clinical presentations of these dis-
sections are quite different and suggest different etiolo-
gies for the disorders.   n
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of the 29 study subjects preferred subcutaneous infusions 
to IVIG due to increased flexibility, more stable muscle 
performance, milder side effects, and time saving. The au-
thors conclude that SCIG treatment is a safe and effective 
alternative to IVIG in patients with CIDP.

n Commentary

SCIG is administered weekly, and absorbed into the 
bloodstream more slowly than IVIG, with maximal se-
rum concentrations achieved at 4-6 days, resulting in less 
variability in serum concentrations and lower trough lev-
els. Given its tissue distribution, however, an additional 
20-50% is required to deliver the same amount of immu-
noglobulin into the intravascular space.1,2 As such, SCIG 
treatment may be beneficial in patients whose symptoms 
worsen toward the end of the IVIG treatment cycle, al-
though higher doses may be required in some patients with 
otherwise borderline therapeutic serum levels. According-
ly, in the current study, the SCIG-treated patients did better 
as a group compared to their baseline on IVIG therapy, al-
though three of the 14 experienced a deterioration in their 
IKS score after switching from IVIG to the same dose of 
SCIG. As is the case with IVIG therapy,3 the dose of SCIG 
would require optimization in individual patients, based 
on the clinical response. 

IVIG remains the preferred treatment for initiating 
therapy, as therapeutic levels can be reached more quickly 
by intravenous than subcutaneous administration. Fur-
thermore, in a study of patients with Kawasaki disease, a 
single dose of 2 g/kg was superior to 0.4 g/kg over 5 days,4 

suggesting that peak concentrations may also be a factor 
in the initial treatment response. Dyck et al, however, re-
ported that slower induction with weekly infusions of 0.4 
g/kg over 3 weeks was as effective as plasmapheresis in 
patients with CIDP.5 

In addition to convenience, SCIG can be self-adminis-
tered at home,6 potentially eliminating the need for home 
nursing care or infusion centers. The resulting cost sav-
ings would be considerable, providing further incentive 
for SCIG therapy.   n

references 
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Poor Sleep Quality May  
Predict Preclinical  
Alzheimer's Disease
A b s t r A c t  &  c o m m e n t A r y

By Alan Z. Segal, MD

Associate Professor of Clinical Neurology, Weill Cornell  
Medical College

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

Synopsis: Poor sleep quality may predict future 
Alzheimer’s disease and may play a pathogenic role in 
its etiology. 

Source: Ju YE, et al. Sleep quality and preclinical Alzheimer disease. 
JAMA Neurol 2013;70:587-593.

Insomnia is a common complaint among adults and it 
is well recognized that mental performance can be im-

paired by poor sleep. Both difficulty falling asleep and 
trouble staying asleep have been associated with poor cog-
nitive function in cross-sectional elderly cohorts. Sleep 
impairments leading to excessive daytime sleepiness also 
have been shown to contribute to cognitive decline. Get-
ting more sleep, however, clearly is not the solution. The 
quantity of sleep has been shown to have variable effects, 
with some studies showing a U-shaped relationship be-
tween sleep duration and cognition. The Nurse’s Health 
Study, for instance, suggested that subjects getting 7 hours 
of sleep had optimal functioning compared to those getting 
5 or 9 hours of sleep. Sleep may be further compromised 
by obstructive sleep apnea, which not only causes oxida-
tive stress, but also disrupts sleep architecture and has been 
shown to increase the risk of dementia. Snoring itself, in 
the absence of documented sleep apnea, has shown similar 
results.

Most prior studies have used subject self-report surveys 
or sleep diaries to assess variables such as sleep efficiency 
— defined as the actual time asleep divided by the total 
time in bed. Formal polysomnography eliminates the im-
precision introduced by such patient estimates, but is an 
artificial environment which itself limits sleep efficiency. 
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Sleep may be measured at home using movement detec-
tion (actigraphy) as in the current study or with increas-
ingly available technologies, such as smartphone apps that 
capitalize on embedded accelerometers and movement de-
tectors to create modestly accurate sleep maps.

In the current study, cognitively normal subjects wore 
actigraphs for 2 weeks to measure total sleep time and ef-
ficiency. Sleep was then correlated with levels of cerebro-
spinal fluid (CSF) ß-amyloid (Aß) 42. It has been shown 
that low soluble Aß42 levels in the CSF are suggestive of 
insoluble amyloid deposition in brain senile plaques. This 
decrease in CSF Aß42 may predate clinical Alzheimer’s 
disease by 15 years. Low Aß42 levels have also been cor-
related with positive findings on amyloid PET imaging.

Among subjects with Aß42 levels < 500 pg/mL, sleep 
efficiency was 80.4% compared with those having Aß42 
levels > 500 pg/mL, who had a sleep efficiency of 84.7% (P 
= 0.04). Frequent napping (3 or more days per week) was 
also associated with amyloid deposition (31.2% among 
low Aß42 subjects compared with 14.7% in the high Aß42 
group, P = 0.03). Total sleep time did not differ between 
the two groups; however, low Aß42 subjects spent a longer 
total time in bed in order to obtain adequate sleep.

Because the relationship between sleep efficiency and 
Aß42 could be bidirectional, the investigators also used 
Aß42 as an outcome variable and dichotomized sleep 
into poor (< 75% efficiency) vs good (> 89% efficiency) 
groups. Subjects with poor sleep had a 5.6-fold increased 
risk of having low Aß42 levels compared to subjects with 
good sleep quality.

As the authors nicely demonstrate in a cyclical flow 
diagram, these data clearly suggest a two-way street. Aß 
accumulation may be disruptive of sleep and conversely 
impaired sleep may promote Aß deposition. There are 
multiple mechanisms by which amyloid plaques may dis-
rupt sleep circuits in the basal forebrain. This pathogen-
esis is supported by transgenic mouse models prone to 
amyloid plaques. These animals have markedly impaired 
sleep-wake cycles. Interestingly, when such mice are im-
munized with Aß, preventing plaque formation, sleep ar-
chitecture is restored. Because Aß is secreted during active 
neuronal activity, the investigators further hypothesize that 
prolonged wakefulness results in a higher concentration of 
amyloid and therefore an increased plaque burden.

Multiple other behavioral factors that impair sleep in 
the elderly may further amplify the relationship between 
poor sleep and Aß. Depression, schedule changes related 
to retirement (due to cognitive decline or merely due to 
age), lack of exercise, and institutionalization (impairing 
regular light exposure) all may potentially contribute to 
Aß deposition. As the authors note, however, Aß secretion 
also may have a strong circadian influence. This would 
vary independent of the subject’s sleep-wake state.

n Commentary

These data confirm that poor sleep efficiency may play 
a pathogenic role in Alzheimer's disease. This study has 
important strengths in its use of actigraphy to quantify 
sleep and also its use of Aß42 as a biomarker of Alzheim-
er's disease risk in place of psychometric data. Of note, 
these subjects all underwent exhaustive neuropsychiatric 
testing, confirming them to all be normal. Aß42 in a cogni-
tively normal person, however, is not equivalent to a future 
diagnosis of Alzheimer's disease. Low CSF levels of Aß42 
may not consistently correlate with pathologically con-
firmed amyloid plaques, and these plaques may not be uni-
formly predictive of Alzheimer's disease. As the authors 
observe, the use of amyloid imaging and the inclusion of 
individuals with elevated CSF tau, planned in future stud-
ies, could further strengthen the connection between sleep 
disruption and preclinical Alzheimer's disease.

Despite these limitations, it is clear that addressing re-
versible sleep disorders, such as obstructive sleep apnea, 
may be an important step toward addressing Alzheimer's 
disease in its earliest stages. Sleep disorders, including 
sundowning, excess daytime napping, and insomnia oc-
cur in up to 40% of patients with Alzheimer's disease. 
Although these phenomena may be the consequence of 
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Alzheimer's disease, they might also mark a population of 
people for whom Alzheimer's disease is in the future and 
might be prevented.   n

CME Questions
1. Antibodies to low-density lipoprotein receptor-related protein 4:

a. have been reported in otherwise seronegative MG patients.

b. are the most frequent antibody reported in myasthenia.

c. cause weakness by blocking acetylcholine release from the 
neuromuscular synapse.

d. All of the above

e. None of the above

In Future Issues: New Therapies for Multiple Sclerosis

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.

2. Which of the following regarding the use of telemedicine is not 
true?

a. Telemedicine saves a great amount of time for the patient.

b. Telemedicine provides adequate information regarding mobil-
ity, tremor, and quality of life for Parkinson’s disease patients.

c. Reimbursement for telemedicine has been well established and 
accepted.

d. There is a high correlation between face-to-face evaluation and 
telemedicine evaluation regarding the degree of disability for 
Parkinson’s disease patients. 

3. Which statement best describes detection of pain using the 
fMRI neurologic signature response?

a. The neurologic signature response increases as a function of 
thermal pain intensity.

b. The neurologic signature response is found in pain anticipation. 

c. The neurologic signature response is found in pain recall. 

d. The neurologic signature response can distinguish between 
your best friend and your ex-husband. 

e. The neurologic signature response does not change with phar-
macological treatment of pain. 

4. Subcutaneous immunoglobulin is no better than placebo in the 
treatment of patients with chronic inflammatory demyelinating 
polyneuropathy.

a. True

b. False

5. Which of the following statements is not true?

a. Insomnia is a common complaint among healthy adults.

b. Excesssive daytime sleepiness is associated with cognitive 
impairments.

c. Obstructive sleep apnea is associated with cognitive impair-
ments.

d. Sleep disorders may cause Alzheimer’s disease.

e. Sleep disorders may be a consequence of Alzheimer’s disease.

6. Which of the following is not true regarding intracerebral 
hematoma (ICH)?

a. Outcome and survival are related to hematoma volume.

b. The presence of APOE haplotypes increases the risk of ICH.

c. The greatest heritable feature of ICH is hematoma volume.

d. Ninety-day mortality is influenced by genetic factors not yet 
characterized or understood. 

7. Which of the following is not true about arterial dissections?

a. Patients with internal carotid dissection are generally older than 
those with vertebral artery dissection.

b. Patients with carotid artery dissections are more likely to have 
severe strokes. 

c. Thunderclap headache and neck pain are more common in 
patients with carotid dissections.

d. Vertebral artery dissections with ischemic stroke have a better 
long-term outcome than those with carotid dissections.
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Clinical Briefs in ™

Food Allergy in IBS: 
Patch Testing

Source: Stierstorfer MB, et al. Food patch 
testing for irritable bowel syndrome. J Am 
Acad Dermatol 2013;68:377-384.

We have, as yet, no fully satisfac-
tory etiologic explanation for the 

symptom complex recognized as irritable 
bowel syndrome (IBS). Yet, demonstra-
tion of various derangements — hyper-
sensitivity to neurogenic stimuli, altered 
bowel flora, dysregulation of serotonin 
— has been seen in subgroups of persons 
with typical IBS. Results from IBS trials 
of non-systemic antibiotics (e.g., rifaxi-
min) demonstrate improvements in IBS 
symptoms and support bacterial flora im-
balance in some, but not all, IBS subjects.

IBS patients commonly report foods 
that exacerbate symptoms. Could these 
food sensitivities represent actual food al-
lergy, and contribute etiologically to IBS? 
A variety of commonplace foods and 
food additives have been documented to 
cause allergic cutaneous contact dermati-
tis (type-4 hypersensitivity). Could similar 
responses lead to inflammatory changes in 
the gut and symptoms of IBS?

Stierstorfer et al performed patch test-
ing in IBS subjects (n = 51) using up to 
40 different foods or food additives that 
have been previously recognized as im-
plicated in food hypersensitivity. Fifty-
eight percent of subjects had one or more 
patch test results indicating possible 
food sensitivity, and when the “offend-
ing” food was eliminated from the diet, 
about two-thirds of subjects reported 
symptomatic improvement. Food allergy 
may play a more important role in IBS 

than previously recognized.   n

A Relationship  
Between Atrial Flutter 
and Sleep Apnea

Source: Bazan V, et al. Obstructive sleep 
apnea in patients with typical atrial flutter: 
Prevalence and impact on arrhythmia con-
trol outcome. Chest 2013;143:1277-1283.

Commonly recognized consequences 
of obstructive sleep apnea (OSA) 

include increased risk for hypertension, 
cardiovascular events, and arrhythmias, 
the most common of which is atrial fibril-
lation (AFib). Less well understood is the 
relationship between atrial flutter (AF) 
and OSA. Even though invasive treatment 
through catheter ablation is highly effec-
tive for AF, over the long term, as many as 
one-third of AF ablation patients develop 
postoperative AFib, which of course has 
its own toxicities.

Bazan et al evaluated a preoperative 
population of AF patients with polysom-
nography, none of whom had previously 
been diagnosed with or suspected of 
OSA. Overall, 82% of subjects were di-
agnosed with OSA, almost half of whom 
were graded as severe OSA.

Over the ensuing 12 months, use of 
continuous positive airway pressure 
(CPAP) in OSA patients who had re-
ceived catheter ablation for AF resulted 
in a dramatic reduction in new postop-
erative AFib: from 46% (untreated) to 6% 
(treated).

OSA appears to be more common-
place in AF than previously recognized. 
Although a much larger randomized 

clinical trial will be necessary for confir-
mation, this small study suggests that for 
AF patients with OSA who are undergo-
ing catheter ablation, CPAP substantially 
reduces the likelihood of postoperative 
AFib.   n

Beyond Hypertension: 
Metabolic Effects  
of Telmisartan

Source: Takagi H, et al. Telmisartan as a 
metabolic sartan: The first meta-analysis 
of randomized controlled trials in meta-
bolic syndrome. J Am Soc Hypertens 
2013;7:229-235.

It has not gone unnoticed that an-
giotensin-converting enzyme inhibi-

tors and angiotensin receptor blockers 
(ARBs) can sometimes have a favorable 
effect on glucose metabolism in diabet-
ics and prediabetics. Experts have opined 
that it is perhaps vascular dilation in the 
skeletal muscle compartment from renin-
angiotensin-aldosterone system blockade 
that produces increased glucose utiliza-
tion. One of the ARBs, telmisartan, in 
addition to its blood pressure-lowering 
effect, has been noted to have peroxisome 
proliferator-activated receptor (PPAR)-
gamma activation activity, distinct from 
the other members of this drug class. 
PPAR-gamma activation could favorably 
impact metabolic syndrome, but individ-
ual clinical trials of telmisartan have been 
inconclusive in this regard.

Takagi et al performed a meta-analysis 
of clinical trials (n = 10) of telmisartan 
in patients (n = 546) with metabolic syn-
drome. Favorable effects were seen for 
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fasting glucose, insulin, and A1c. Of the 
10 trials analyzed, only three included 
data on adiponectin, but results were also 
favorable for this metric. 

Large clinical trials of telmisartan in 
patients with established vascular dis-
ease (e.g., TRANSCEND, n = 5926) have 
shown a nonsignificant trend toward less 
new onset diabetes, but the number of 
metabolic syndrome subjects in this trial 
was not specified.  

Whether favorable changes seen in 
metabolic syndrome patients treated 
with telmisartan are sufficient to improve 
“hard” outcomes (myocardial infarction, 
cerebral vascular accident, diabetes mel-
litus) would require a very large clinical 
trial.   n

Risk of New Onset  
Diabetes with Statins

Source: Danaei G, et al. Statins and risk 
of diabetes: An analysis of electronic 
medical records to evaluate possible bias 
due to differential survival. Diabetes Care 
2013;36:1236-1240.

The oft-quoted “9% increase in new 
onset diabetes (NODM) due to 

statins” sounds pretty scary. What is left 
out of the aforementioned quote, howev-
er, is that the increased risk is a relative, 
not absolute, increase. To make the issue 
more concrete: In one of the largest me-
ta-analyses (n = 91,000), we learned that 

statins increase risk for diabetes. Among 
45,521 statin-treated patients, there were 
2226 NODM cases (compared to 2052 
of 45,619 placebo recipients); the in-
cidence of NODM then was 4.89% in 
the statin group, compared to 4.5% in 
the placebo group, for an underwhelm-
ing risk increase of 0.39%. This would 
translate into a number needed to treat of 
250 patients receiving a statin to induce 
one new case of diabetes. Not nearly so 
scary, huh?

The most recent analysis of NODM 
compiled data from the electronic medi-
cal records of 500 United Kingdom gen-
eral practices (n = 285,864). Similar to 
the above mentioned meta-analysis, the 
absolute annual incidence in the United 
Kingdom dataset was 1.59% in statin us-
ers compared to 1.13% in nonusers.

Statins can cause NODM, but in trials 
of secondary prevention, risk of NODM is 
far outweighed by risk reduction for car-
diovascular events.   n

Perimenstrual  
Asthma: A High-Risk 
Phenotype

Source: Rao CK, et al. Characteristics of 
perimenstrual asthma and its relation to 
asthma severity and control: Data from the 
severe asthma research program. Chest 
2013;143:984-992.

Some women with asthma note a wors-
ening of asthma related to onset of 

menses. In the National Heart, Lung, 
and Blood Institute Severe Asthma Re-
search Program (SARP), 17% of women 
(92/483) reported that menses were a trig-
ger for their asthma symptoms. Explora-
tion of perimenstrual asthma (PMA) as a 
distinct phenotype has been prompted by 
the recognition of an association between 
PMA and asthma acuity. Indeed, near-
fatal and fatal asthmatic events have been 
linked to PMA. 

Evaluation of women identified with 
PMA from SARP found that nearly twice 
as many PMA subjects met criteria for 
classification as severe asthma than wom-
en without PMA. In addition, levels of 
asthma control were worse in PMA sub-
jects, and they experienced greater urgent 
health care utilization. Aspirin sensitivity 
was found three times more often in PMA 

patients (30% vs 10%), as were nasal pol-
yps (16% vs 5%). 

At the current time, PMA is not a wide-
ly appreciated entity. In the United States, 
there are still approximately 5000 asthma 
deaths per year. Any phenotypic prototype 
that can help to identify an asthma popu-
lation at greater risk of fatal or near-fatal 
asthma might be a step toward reducing 
the mortality burden of asthma.   n

What’s the Durability 
of Lifestyle Change  
in Type 2 Diabetes?

Source: Jakicic JM, et al. Four-year 
change in cardiorespiratory fitness and in-
fluence on glycemic control in adults with 
type 2 diabetes in a randomized trial: The 
Look AHEAD trial. Diabetes Care 2013; 
36:1297-1303.

Embarking on lifestyle change is 
widely reinforced early on by nu-

merous incidental happenstances. First, 
response to diet is most prominent in the 
early weeks of dieting. Second, relative 
gains in fitness and strength are most 
obvious in the early weeks of dieting. 
Third, most support programs provid-
ing advisors for diet, exercise, and psy-
chological aspects are “front-loaded” 
(greater frequency/intensity at first) to 
try and establish optimum patterns early 
on. Fourth, as one gains positive initial 
steps, observers and friends tend to be 
avid supportive “cheerleaders,” a re-
sponse that diminishes as the going gets 
tougher, occasional ground is lost, or 
ground gained is less visible. 

Jakicic et al report on the outcome at 
4 years in the Look AHEAD Research 
Group trial. Overweight or obese type 
2 diabetics (n = 3942) were randomized 
to intensive lifestyle intervention (ILI) 
or standard care. ILI included weekly 
instructional/support sessions × 24, con-
tinuing with lesser (but still frequent) 
support on diet and exercise throughout 
4 years time. Goal exercise time was 175 
minutes a week of brisk walking or the 
equivalent. As perhaps is intuitive, the in-
tervention group achieved and maintained 
better fitness levels, better A1c, and better 
weight control. Structured ILI programs 
can provide sustained benefits in over-
weight and obese type 2 diabetics.   n
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NSAIDs associated with less vascular risk 
Naproxen may be the safest anti-inflammatory 

— at least when it comes to cardiovascular risk — 
according to a new study. Researchers from the 
United Kingdom undertook a meta-analysis of 280 
trials of non-steroidal anti-inflammatory drugs 
(NSAIDs) vs placebo and 474 trials of one NSAID vs 
another. Main outcomes were major vascular events, 
major coronary events, stroke, mortality, heart fail-
ure, and upper gastrointestinal (GI) complications 
including bleeding. All NSAIDs and COX-2 inhibi-
tors (coxibs) increased major vascular events except 
for naproxen (rate ratio [RR], coxibs 1.37 [95% 
confidence interval (CI), 1.14-1.66; P = 0.0009] and 
diclofenac 1.41 [95% CI, 1.12-1.78; P = 0.0036] 
mostly due to an increase in major coronary events). 
Ibuprofen also significantly increased the risk of 
major coronary events (RR 2.22, 95% CI, 1.10-4.48; 
P = 0.0253), but not major vascular events. Naproxen 
did not significantly increase the risk of major vas-
cular events. Coxibs and diclofenac also significantly 
increased risk of vascular death, and there was a 
nonsignificant increase with ibuprofen, while there 
was no increase with naproxen. Heart failure risk was 
roughly doubled by all NSAIDs. The risk of upper 
GI complications was lowest with coxibs and high-
est with naproxen (coxibs 1.81, 95% CI, 1.17-2.81; 
P = 0.0070; diclofenac 1.89, 95% CI, 1.16-3.09; P 
= 0.0106; ibuprofen 3.97, 95% CI, 2.22-7.10; P < 
0.0001, and naproxen 4.22, 95% CI, 2.71-6.56; P < 
0.0001). The authors conclude that the vascular risks 
of diclofenac and possibly ibuprofen are comparable 

to coxibs, whereas high-dose naproxen is associated 
with less vascular risk (but higher GI risk) than other 
NSAIDs (Lancet published online May 30, 2013). 
The authors speculate that high-dose naproxen has 
fewer cardiovascular effects because it is the stron-
gest inhibitor of COX-1, resulting in near complete 
suppression of platelet thromboxane biosynthesis 
(thus blocking platelet aggregation) throughout the 
12-hour dosing interval.   n

New antithrombotic guidelines
A new guideline from the American Academy 

of Neurology gives primary care doctors guidance 
on periprocedural management of antithrombotic 
medications in patients with a history of stroke. 
Among the recommendations is that stroke patients 
undergoing dental procedures should routinely 
continue aspirin. Aspirin should also be considered 
for continuation in stroke patients undergoing 
invasive ocular anesthesia, cataract surgery, derma-
tologic procedures, transrectal ultrasound-guided 
prostate biopsy, spinal/epidural procedures, and 
carpal tunnel surgery. Aspirin should possibly be 
continued during other procedures such as virtro-
retinal surgery, EMG, transbronchial lung biopsy, 
colonoscopic polypectomy, upper endoscopy and 
biopsy/sphincterotomy, and abdominal ultrasound-
guided biopsies. For stroke patients on warfarin, 
the guideline recommends continuation of the drug 
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during dental procedures and probably during most 
dermatologic procedures. Other more invasive pro-
cedures should warrant discussion. The guideline 
states there is insufficient evidence to support or 
refute periprocedural heparin-bridging therapy to 
reduce thromboembolic events in chronically anti-
coagulated patients. Bridging therapy is probably 
associated with increased bleeding risk as compared 
with warfarin cessation, but the risk difference 
compared with continuing warfarin is unknown 
(Neurology 2013;22:2065-2069).   n

Continuing warfarin for surgery
In related news, a new study suggests that con-

tinuing warfarin for pacemaker or defibrillator 
surgery is safer than heparin bridging. Nearly 700 
patients with an annual risk of thromboembolic 
events of ≥ 5% who required pacemaker or defibril-
lator surgery were randomized to continued-warfa-
rin treatment or bridging therapy with heparin. The 
primary outcome was clinically significant device-
pocket hematoma, which occurred in 12 of 343 
patients (3.5%) in the continued-warfarin group as 
compared with 54 of 338 (16.0%) in the heparin-
bridging group. There was one episode of cardiac 
tamponade and one myocardial infarction in the 
heparin-bridging group and one stroke and one TIA 
in the continued warfarin group. This study was 
stopped early after interim analysis found that the 
primary outcome occurred four times as often in 
the heparin-bridging group. These findings suggest 
that a strategy of continued warfarin therapy at the 
time of pacemaker or defibrillator surgery markedly 
reduced incidence of clinically significant device 
pocket hematoma as compared with heparin bridg-
ing (N Engl J Med 2013;368:2084-2093).   n

Pfizer launches own Viagra website
Pfizer is aggressively pursuing the online market 

for sildenafil (Viagra) by launching its own “Viagra 
home delivery” website. The drug will be available 
online directly from Pfizer but will still require a 
doctor’s prescription. This move is also designed to 
counter online marketing of counterfeit Viagra, the 
most commonly counterfeited drug in the world. 
Pfizer plans to make Viagra available online at 
approximately $25 a pill. Meanwhile, the company 
has lost patent protection for its other version of 
sildenafil citrate marketed for pulmonary hyperten-
sion under the trade name Revatio. This version of 
the drug is only available in 20 mg strength, but is 
otherwise identical to Viagra, which is available in 
25, 50, and 100 mg strengths. It is yet to be seen 
whether physicians will prescribe generic 20 mg 
sildenafil off label for erectile dysfunction.   n

Azithromycin and cardiovascular risk
Does azithromycin increase cardiovascular (CV) 

risk? A recent observational study showed that 
azithromycin was associated with a 2-3 times higher 
risk of death from CV disease in patients at high 
risk for CV disease (N Engl J Med 2012;366:1881-
1890). A new study looks at the risk of the drug 
vs placebo and a comparator antibiotic (penicil-
lin V) in Danish adults ages 18-64. As compared 
with no use of antibiotics, use of azithromycin was 
associated with a significantly increased risk of CV 
death (rate ratio 2.85; 95% CI, 1.13-7.24); how-
ever, when compared to penicillin V, there was no 
increased risk (crude rate CV death 1.1/1000 person 
years azithromycin vs 1.5/1000 penicillin V). With 
adjustment for CV risk, current azithromycin use 
was not associated with increased risk of CV death 
compared with penicillin V in a general population 
of young and middle-aged adults. (N Engl J Med 
2013;368:1704-1712). This study is reassuring, sug-
gesting that the increased risk of death is probably 
due to the illness rather than the drug, especially in 
low-risk populations. However, the risk of the mac-
rolides still should be considered among patients 
with a high baseline risk of CV disease.   n

FDA actions
The FDA has approved a new once-daily com-

bination inhaler for the treatment of chronic 
obstructive pulmonary disease (COPD). The prod-
uct combines the long-acting beta-agonist (LABA) 
vilanterol with the steroid fluticasone furoate. 
Vilanterol is a new LABA and fluticasone furoate 
is reported to have longer lung retention time com-
pared to the proprionate allowing for once-daily 
dosing. The product is a dry powder that is deliv-
ered via the Ellipta device. The new inhaler was 
evaluated in 7700 patients with COPD and showed 
improved lung function and reduced exacerbations 
compared to placebo. Vilanterol/fluticasone furoate 
is marketed by GlaxoSmithKline in collaboration 
with Theravance as Breo Ellipta.

The FDA has approved a new cholesterol combi-
nation drug, combining ezetimibe and atorvastatin. 
The drug is indicated for lowering cholesterol in 
patients with primary or mixed hyperlipidemia and 
in those with homozygous hypercholesterolemia. It 
is approved in four strengths, each containing 10 
mg of ezetimibe with 10, 20, 40, or 80 mg of ator-
vastatin. The combination reduces LDL cholesterol 
levels up to 61% in clinical trials. Like the previ-
ously marketed simvastatin/ezetimibe, there is no 
evidence that the combination improves cardiovas-
cular outcomes over a statin alone. The combina-
tion will be marketed by Merck as Liptruzet.  n


