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Steroids for Bacterial Meningitis: 
Long-term Follow-up

A b s t r A c t  &  c o m m e n t A r y

By Joseph Safdieh, MD

Assistant Professor of Neurology, Weill Cornell Medical College

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

Synopsis: Use of dexamethasone in community-acquired bacterial 
meningitis is associated with long-term survival in treated patients.

Source: Fritz D, et al. Dexamethasone and long-term survival in bacterial meningitis. 
Neurology 2012;79:2177-2179.

Bacterial meningitis is a serious, often life-threatening, condition. 
Patients generally present with acute onset of fever, headache, and nu-

chal rigidity, and often have associated photophobia, nausea, and altered 
mental status. The diagnosis can be made quickly with lumbar puncture 
and patients clearly benefit from early initiation of appropriate intravenous 
antimicrobial therapy. Because many of the complications arise due to the 
overwhelming systemic immune response in meningitis, most experts rec-
ommend early administration of steroids in addition to antibiotics. 

In 2002, an important paper demonstrated the overall benefit of early 
administration of intravenous dexamethasone in European adults with 
community-acquired bacterial meningitis.1 In that study, the risk of un-
favorable outcomes was reduced from 25% to 15% in the patients ran-
domized to dexamethasone as compared to placebo. More specifically, at  
8 weeks after randomization, 11 of 157 (7%) patients died in the dexa-
methasone group and 21 of 144 (15%) patients died in the placebo group 
(P = 0.04). 

In the current study, the authors presented the long-term mortality data 
on this original cohort of patients to determine whether this mortality ben-
efit was durable. This analysis was especially important in light of an-
other recent study2 demonstrating that in meningitis due to tuberculosis, 
the benefit of steroids was only an early effect, and patients who received 
steroids actually “caught up” to the placebo group in terms of mortality 
over time.
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The authors used the national database of the Nether-
lands to track mortality of the original cohort of patients. 
Of these patients, 93% could be followed. By 2011 (me-
dian follow-up of 13 years after enrollment), 31 of 144 
(22%) patients in the dexamethasone group had died and 
44 of 134 (33%) patients in the placebo group had died. 
Over the follow-up period after the primary outcome mea-
sure at 8 weeks, 20 additional patients in the dexametha-
sone group and 23 additional patients in the placebo group 
had died. After the initial 8 weeks of enrollment, the slope 
of the survival curves did not change between the groups. 
The beneficial effect in long-term survival was most appar-
ent in the group of patients with pneumococcal meningitis.

n Commentary

This study demonstrated that the initial benefit of ste-
roids on mortality of patients with bacterial meningitis 
continues to be apparent over the subsequent years. There 
is no additional benefit to steroids after the 8-week period, 
but the steroid group maintains a durable, long-term sur-
vival advantage over the placebo group. This is the first 
study to demonstrate this degree of long-term mortality 
benefit and should serve to reassure physicians that there is 
no long-term delayed detrimental effect on mortality when 
treating bacterial meningitis patients in the acute setting 
with dexamethasone. In fact, the early benefit endures for 
many years to come.   n
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Nystagmus in Superior  
Cerebellar Artery Infarcts —  
A Paradigm Shift
A b s t r A c t  &  c o m m e n t A r y

By Marc Dinkin, MD

Assistant Professor of Ophthalmology, Weill Cornell Medical 
College

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

Synopsis: Video-oculography reveals spontaneous or 
gaze-evoked nystagmus in more than a quarter of pa-
tients with isolated superior cerebellar infarction. 

Source: Lee H, Kim AH. Nystagmus in SCA territory cerebellar 
infarction: Pattern and a possible mechanism. J Neurol Neurosurg 
Psychiatry 2012; Nov 20 [Epub ahead of print].

Nystagmus is a to-and-fro movement of the eyes in 
which the first phase of the movement is slow and 

is followed by a corrective movement that is either slow 
(pendular) or fast (jerk). It frequently results from an im-
balance in the otolithic inputs governing the vestibular 
ocular reflex or to injury to its central mediators, which 
include the medial vestibular nucleus and flocculus of the 
cerebellum. The presence and features of nystagmus in the 
patient with acute vestibular syndrome provide important 
clues to the localization of the condition: Diseases affect-
ing the labyrinth or vestibular nerve typically cause a uni-
directional spontaneous nystagmus (SN) that ameliorates 
with fixation, while central nystagmus localizing to the 
brainstem and cerebellum is direction-changing and is not 
affected by fixation. 

Until now, the prevailing notion has been that nystag-
mus occurs with inferior cerebellar infarcts due to floccu-
lar-nodular injury, associated with either posterior inferior 
cerebellar artery or anterior inferior cerebellar artery oc-
clusion. Isolated rostral cerebellar infarcts due to superior 
cerebellar arteries (SCA) occlusion lead to ataxia and dys-
arthria, but in the absence of brainstem involvement, ves-
tibular nystagmus has not been well-described. In a recent 
study published in the Journal of Neurology, Neurosurgery 
and Psychiatry, Lee and colleagues challenged this dogma 
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with a study of eye movements in patients with isolated 
SCA-territory infarcts.

Using MRI, the authors selected 41 patients whose 
strokes were in the territory of the SCA. The head impulse 
test was negative for all, ostensibly ruling out any con-
tribution by a peripheral process. Video-oculography was 
used to record the direction and intensity of SN, both with 
and without fixation, and gaze-evoked nystagmus (GEN). 
Finally, the overlapping regions of infarct on MRI in the 
non-nystagmus group were subtracted from those in the 
nystagmus group to determine a putative anatomical basis 
for nystagmus in these patients. 

Surprisingly, a majority (63.6%) of patients complained 
of vertigo at presentation, and 27% demonstrated some 
form of nystagmus, although resolution occurred within a 
week in 80% of them. Out of 11 patients with nystagmus, 
SN was present in 10 and GEN was present in five. The 
SN was horizontal in 80%, in which case it beat toward 
the lesion side, and was attenuated by fixation, a feature 
typically reserved for peripheral nystagmus. Four of the 
five patients with direction-changed bidirectional GEN 
also had SN. The maximum overlap region included the 
ala (wing) of the central lobule and the most anterior parts 
of the quadrangular lobule, both part of the rostral anterior 
cerebellum. 

n Commentary

These results provide new insights into the functions of 
the superior cerebellum, and challenge the conventional 
wisdom that superior cerebellar injury does not produce a 
vestibular syndrome. The authors speculate that SCA in-
farcts may remove rostral-anterior cerebellar hemisphere 
inhibition of the fastigial nucleus, allowing it to overstimu-
late the ipsilateral medial vestibular nucleus, resulting in a 
slow phase away from the lesion and the ipsilesional jerk 
nystagmus observed in this study and in some animal stud-
ies. This helps explain why visual fixation might amelio-
rate this SN as it does peripheral nystagmus, since both 
conditions ultimately result from an imbalance of medial 
vestibular nucleus tone. Of course, another possibility is 
that this SN really did reflect a peripheral etiology, such as 
might occur with transient labyrinthine ischemia. At one 
point, the authors argue that the normal head impulse test 
essentially ruled that out, while in another paragraph, they 
concede that the test might be negative in the case of tran-
sient labyrinthine ischemia. Certainly if we are to consider 
the possibility of amelioration with fixation in a central le-
sion, then we might also consider a negative head impulse 
test in some cases of peripheral dysfunction. 

The presence of GEN is attributed to transient ischemia 
to the neural integrator housed in part by the vestibulocer-
ebellum, a notion that is supported by the evanescence of 
the GEN in these patients. This conclusion is logical given 

the lack of known circuitry in the superior cerebellum that 
would produce GEN. If it is correct, however, the implicit 
conclusion is that the SN observed in most of the same pa-
tients also resulted from transient inferior cerebellar isch-
emia rather than through the theoretical scheme discussed 
above.

Regardless of the exact anatomical basis for these find-
ings, this article provides an important contribution to our 
approach to patients with nystagmus, as we are cautioned 
not to rule out a central cause of acute vertigo just because 
the associated SN improves with fixation. Larger studies, 
preferably with the clinicians who review the eye move-
ment recordings blinded to the results of the MRIs, would 
help confirm their results, as would functional MRI and 
tractography studies focused on the superior cerebellum, 
but for now it is safe to say that there may be more to our 
understanding of cerebellar modulation of vestibular func-
tion than meets the eye.   n

Cholinergic Dysfunction  
and Gait Disturbance  
in Parkinson’s Disease
A b s t r A c t  &  c o m m e n t A r y

By Alexander Shtilbans, MD, PhD

Assistant Professor of Neurology, Weill Cornell Medical  
College

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

Synopsis: Cholinergic system dysfunction, as measured 
by short latency afferent inhibition, might contribute to 
gait abnormality in early stages of Parkinson’s disease.

Source: Rochester L, et al. Cholinergic dysfunction contributes to gait 
disturbance in early Parkinson’s disease. Brain 2012;135:2779-2788.

Gait dysfunction usually occurs later in the course 
of Parkinson’s disease (PD) unless it affects a lower 

limb first. Postural instability and gait dysfunction, such 
as freezing of gait, rarely respond to dopaminergic thera-
pies and can cause significant disability due to risk of falls. 
Cholinergic dysfunction is believed to contribute to the 
gait dysfunction, and these authors studied utility of short 
latency afferent inhibition (SAI) as a marker of such dys-
function in PD. SAI is a noninvasive tool that can evaluate 
inhibitory circuits in the sensorimotor cortex. The authors 
hypothesized that SAI could be an independent predictor 
of impaired gait in the early stage of PD. 

Twenty-two patients with early PD (< 36 months) and 
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22 age-matched controls were recruited. All PD patients 
were on dopaminergic medications. Continuous gait was 
evaluated in both groups using a 7-meter instrumented 
walkway. Surface EMG and somatosensory-evoked poten-
tials were recorded in all participants. Additionally, they 
underwent transcranial magnetic stimulation of motor cor-
tex and SAI was calculated. Since SAI could not be mea-
sured in a presence of background EMG activity, the PD 
patients with significant tremor were excluded from the 
study. Results showed that SAI was significantly reduced 
in PD patients. However, only slower gait speed and short-
er stride length were significantly correlated with reduced 
SAI in PD. Cognitive function was found to be more im-
paired in these patients as well. The authors concluded that 
cholinergic dysfunction makes an independent and signifi-
cant contribution to gait dysfunction in patients with PD, 
which was observed early in the disease course. They also 

concluded that SAI could be used as a putative marker of 
cholinergic dysfunction. The authors also found that “at-
tention” was an independent explanatory characteristic of 
gait speed in early PD, suggesting that gait dysfunction 
might be predominantly mediated through cognitive im-
pairment. As a practical consequence of their study, the 
authors suggested that early treatment with cholinesterase 
inhibitors might delay the onset of falls in PD. 

n Commentary

Previous studies showed reduced SAI in patients with 
Alzheimer’s disease where cholinergic interneurons de-
generate. The authors of this paper found reduced SAI 
in PD patients with gait dysfunction early in the disease 
course, suggesting that cholinergic dysfunction makes a 
contribution to gait dysfunction early on. This is an impor-
tant study that highlights the role of cholinergic dysfunc-

treatment and outcome after 
acute Cervical artery occlusion 
with Stroke

Source: Seet RC, et al. Stroke from acute cervical internal carotid 
artery occlusion: Treatment results and predictors of outcome. Arch 
Neurol 2012; doi:10.1001/archneurol.2012.2569 [Epub ahead of 
print].

Patients with acute cervical internal carotid artery 
(ICA) occlusion often have large infarcts and a three-

fold increased likelihood of poor recovery. They also are 
presumed to have a poor result from intravenous throm-
bolysis (IVrtPA), but there are scant data that support 
any such conclusions. In this retrospective study from 
the Mayo Clinic, all patients with acute cervical ICA oc-
clusion and stroke admitted to St. Mary’s Hospital from 
2006 until 2011 were identified, and records were re-
viewed for vascular risk factors, stroke severity, arterial 
recanalization, and functional recovery at 90 days. 

Twenty-one patients with acute ICA occlusion were 
identified (median age = 67 years; median NIHSS = 13). 
Thirteen underwent treatment with IVrtPA and eight un-
derwent primary endovascular treatment. Three patients 
underwent rescue endovascular treatment after failure of 
response to IVrtPA. The endovascular approaches varied 
depending on the clinical situation, and included various 
combinations of balloon angioplasty with stenting, as 
well as intra-arterial rtPA. Among 13 patients who un-

derwent treatment with IVrtPA, six had early neurologi-
cal recovery and seven patients reached favorable 90-day 
functional recovery (modified Rankin Scale score, 0-2). 
Among eight patients who underwent primary endovas-
cular treatment, one had early neurological recovery and 
favorable outcome, but the remainder did not attain fa-
vorable outcomes by 90 days. Of three patients who un-
derwent rescue endovascular therapy (after IVrtPA), two 
had successful recanalization and favorable outcome at 
90 days. Good collateral distal flow was associated with 
favorable functional outcomes. 

In this selected group of patients with acute cervical 
ICA occlusion and ischemic stroke, intravenous throm-
bolysis should be used as first-line therapy, and endo-
vascular therapies reserved for those patients who do  
not show rapid improvement after administration of 
IVrtPA.   n 

Continuous transcranial  
Doppler Insonation Can  
Determine recanalization  
Following acute Ischemic Stroke

Source: Yeo LL, et al. Timing of recanalization after intravenous 
thrombolysis and functional outcomes after acute ischemic stroke. 
Arch Neurol 2012; doi:10.1001/2013.jamaneurol.547 [Epub ahead 
of print].

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
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tion in the pathophysiology of gait disturbance in PD, and 
shows a way that such dysfunction can be measured. There 
are several limitations of this study, however. Patient se-
lection is biased due to exclusion of the tremor-predomi-
nant phenotype of the disease. Moreover, the presence of 
gait dysfunction early in the disease, and lack of tremor 
and cognitive dysfunction observed in the study group, 
could be indicative of atypical parkinsonism such as pro-
gressive supranuclear palsy, multiple system atrophy, or 
corticobasal degeneration, yet the PD diagnoses were only 
clinical and no functional imaging tests were performed to 
ensure that only idiopathic PD patients were enrolled. A 
previous study of SAI in PD by Sailer et al demonstrated 
that only patients taking dopaminergic medications had 
reduced SAI and those off the medications did not.1 All of 
the PD patients in Rochester’s study were on dopaminer-
gic medications, which the authors recognized as a limita-

tion. It is unknown if SAI would be changed in similarly 
medicated controls. Furthermore, the authors evaluated 
continuous gait to capture steady-state locomotion and 
avoid acceleration and deceleration. This minimized the 
occurrences of “freezing of gait,” which was not evaluated 
but is prevalent in PD and represents a gait dysfunction. 
The authors concluded that cholinergic dysfunction makes 
a contribution to gait dysfunction in PD, yet it could be 
a correlation, not a cause. Furthermore, the authors rec-
ommend early treatment with cholinesterase inhibitors to 
prevent falls, even though there are no large randomized, 
placebo-controlled trials demonstrating any evidence of 
delay or reduction in falls in PD patients taking cholines-
terase inhibitors. A larger study of SAI in various pheno-
types of idiopathic PD patients, on and off dopaminergic 
medications, will be needed to confirm the above findings. 
Also, a large randomized trial is warranted to evaluate  

Stroke Alert: A Review of Current Clinical Stroke Literature

Intravenous (iv) tissue plasminogen activator (tpa) is 
the only approved therapy for reperfusion after acute 

ischemic stroke, but the frequency of recanalization is 
uncertain. Investigators in Singapore collected data from 
2007 through 2012 on all ischemic stroke patients, and 
identified 240 who underwent treatment with IVtPA. 
The median age was 65 years, 44% were men, the me-
dian NIHSS score was 17 (range 3-35), and the median 
onset-to-treatment time was 149 minutes (range 46-270 
mins). Complete data, including transcranial Doppler 
and CT angiography, were available for 160 patients.

Early recanalization was seen in 82 patients (51.3%) 
and 67 cases had persistent recanalization at 24 hours. 
Eighty-four cases (52.5%) had recanalization at 2 days 
based on follow-up CT angiography. Patients with early 
recanalization had a 3.048 odds ratio of having a favor-
able outcome (Rankin Score of 0 to 1) at 3 months and 
those with persistent recanalization had an odds ratio 
of 5.449 to have a favorable outcome. After treatment 
with IVtPA, recanalization, as documented by transcra-
nial Doppler or CT angiography, predicts a favorable 
outcome, and vessel imaging can be used to select can-
didates for more aggressive rescue intra-arterial endo-
vascular therapy.   n

antithrombotic therapy appears 
to be Safe for Patients with Cere-
bral Cavernous malformations

Source: Schneble HM, et al. Antithrombotic therapy and bleeding 
risk in a prospective cohort study of patients with cerebral cavern-

ous malformations. Stroke 2012;43:3196-3199.

Cerebral cavernous malformations (ccms) are com-
mon, often asymptomatic, brain lesions that may 

be found as isolated or multiple lesions. Based on MRI 
studies of healthy adults, they occur in 0.1-0.8% of the 
population. Between 10-40% of patients have multiple 
lesions and may have a family history of CCMs in first-
degree relatives. It is estimated that the risk of sponta-
neous intracerebral hemorrhage (ICH) from CCMs is 
about 0.5% per year, but good prospective studies are 
limited. Because of this risk from ICH, current recom-
mendations advise against the use of antiplatelet or an-
tithrombotic medications in the presence of one or more 
CCMs, but there are limited studies to support this rec-
ommendation. 

In a prospective cohort study of 87 patients (50 wom-
en, mean age = 44.8 years, mean follow-up of 3.9 years), 
harboring 738 CCMs, there were no episodes of ICH 
in any of the patients, including 16 (18%) who were 
receiving long-term antithrombotic treatment (11 = an-
tiplatelet and 5 = oral anticoagulant). In a calculation 
using 5536 lesion-years of observation, there were no 
episodes of hemorrhage. The authors concluded that the 
use of antithrombotic treatments in patients with CCMs 
does not increase the risk of ICH. However, the mean 
follow-up period in the study was short (3.9 years) and 
the number of patients taking antithrombotic therapy 
was small (16/87), so the conclusions are not definitive. 
Careful risk-benefit analysis should be performed for 
each patient with CCMs before antithrombotic therapy 
is instituted.   n
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the role of cholinesterase inhibitors in fall prevention in 
PD.   n

reference
1. sailer A, et al. short and long latency afferent inhibition in 

Parkinson’s disease. Brain 2003;126(Pt 8):1883-1894.

A Potential New Therapeutic 
Target for Migraine?
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: A novel target for suppression of cortical 
spreading depression shows promise in rodent models 
and in patients with medically refractory migraine with 
aura. 

Source: Holland PR, et al. Acid-sensing ion channel 1: A novel thera-
peutic target for migraine with aura. Ann Neurol 2012;72:559-563.

Approximately 20-30% of patients with migraine head-
aches report a heralding aura, a focal neurological 

disturbance thought to be an expression of cortical spread-
ing depression (CSD) caused by a depolarization wave that 
propagates slowly in the occipital lobe at velocity of 2-5 
mm/min, followed by a spontaneous return to normal func-
tion. CSD results in a failure of cortical ion homeostasis 
and the release of a variety of agents, including H+, K+, 
and arachidonic acid (AA). Both H+ and AA are known to 
potentiate acid-sensing ion channels (ASICs), which may 
facilitate the propagation of the spreading depression. In-
hibition of CSD by ASIC blockade potentially could halt 
the aura and prevent the subsequent migraine headache 
pain. Amiloride blocks the widely expressed epithelial 
sodium channels (ENaCs)/degenerin gene family, which 
includes the ASICs. The ASICs represent proton-gated 
channels that are able to flux Na+ and Ca++ and are en-
coded by genes linked to seizure termination and neuro-
protection. Pharmacological blockade or transgenic dele-
tion of the ASICs has been shown to be neuroprotective 
in multiple models of neurological disease, with potential 
extrapolation to models of migraine. The authors propose 
that blockade of the amiloride-sensitive ENaCs could be a 
novel beneficial treatment option for migraine, particularly 
for patients with aura.

Cortical needle prick (NP) or K+ was used to induce 
CSD in male Sprague Dawley rats and male age-matched 
wild-type and ASIC1 knockout mice. Administration of 
amiloride (10 mg/kg) 15 minutes prior to NP significantly 
inhibited the number of NP-induced CSDs (six of eight) 
in rats when compared to vehicle, but failed to inhibit the 
number of K+-induced CSDs. A specific ASIC blocker 
demonstrated significant efficacy, blocking five of six 
NP-induced CSDs in the rat model. Double the dose of 
amiloride significantly inhibited the propagation of NP-
induced CSDs in wild-type mice (six of nine) when com-
pared to knockout mice (one of eight). Humans (five fe-
males and two males) with medically refractory migraine 
with prolonged aura were offered amiloride. Amiloride 
substantially reduced both frequency of aura and headache 
severity in four of seven patients receiving 10-20 mg/day, 
followed for between 6 and 24 months. The only reported 
adverse effects were mild hyperkalemia and polyuria.

n Commentary

The authors note that the proposed mechanisms of ac-
tion of amiloride for the treatment of migraine fit with the 
trigeminovascular mechanism of the disorder. Stimulation 
of dural vessels activates the trigeminal nerve, transmitting 
information to the trigeminal nucleus caudalis (TNC) via 
the trigeminal ganglion. Second-order neurons originat-
ing in the brainstem TNC then convey this information to 
higher brain structures, including the contralateral thala-
mus and cortex. Multiple regions — including the cingu-
late cortex, hypothalamus, and periaqueductal gray matter 
— send descending modulating projections to the TNC. 
The ability of amiloride to block NP-induced CSDs and 
to show efficacy in rat and knockout mice models of tri-
geminovascular activation suggests multiple relevant sites 
of action. Amiloride blocks NP-induced CSD, which has 
been shown to increase c-fos in the TNC. Amiloride inhib-
its the neurogenic, dural, calcitonin gene-related peptide 
(CGRP)-mediated vasodilation, likely by inhibiting CGRP 
release, indicating a trigeminal primary afferent action. 
Amiloride also further modulates trigeminal nociceptive 
transmission by inhibiting TNC neuronal responses to cor-
tical arterial stimulation. Amiloride’s anti-CSD actions are 
likely, at least in part, due to actions on the ASIC1 subunit 
and that ASIC1 may play a crucial role in CSD induction. 
Amiloride failed to inhibit K+-induced CSDs, which may 
indicate differences between experimental CSD induc-
tion models or, less likely, caution about the substance’s  
efficacy. 

The ASIC1 subunit of acid-sensing ion channels may 
offer a new therapeutic target in migraine with aura, war-
ranting the development of specifically targeted com-
pounds. Amiloride reduced not only the frequency of aura, 
but decreased severity of pain, suggesting a possible ben-
eficial effect in migraine without aura. The hope is that 
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the investigation of this novel target will lead to random-
ized, placebo-controlled trials of patients with migraine, 
both with and without aura. Promising, trigeminovascular 
mechanism-derived targets that have failed to show effi-
cacy (e.g., substance P antagonists) or safety (e.g., CGRP 
antagonists) teach us to temper initial enthusiasm. How-
ever, what many migraine sufferers consider to be one of 
the greatest medical discoveries of the 20th century, the 
triptans, was based on elucidation of another trigemino-
vascular mechanism derived target, the 5-HT receptor. Let 
us hope that blockage of this novel target, the acid-sensing 
ion channel, eventually will achieve the same success.   n

Cardiac Implanted Devices 
and Repetitive Nerve  
Stimulation 
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: Repetitive nerve stimulation studies appear 
to be safe in patients with modern implantable pace-
makers and defibrillators.

Source: Cronin EM, et al. Safety of repetitive nerve stimulation in 
patients with cardiac implantable electronic devices. Muscle Nerve 
2012; doi:10.1002/mus.23707.

Single-stimulation nerve conduction studies are safe 
in patients with cardiac implantable electronic devices 

(CIEDs), including pacemakers or implantable cardio-
verter defibrillators (ICD). However, absent any published 
data, the American Association of Neuromuscular and 
Electrodiagnostic Medicine (AANEM), in its 2009 posi-
tion statement, advises against the use of repetitive nerve 
stimulation (RNS) in the proximal arm in patients with any 
such device. For the first time, we now have (limited) data 
addressing the safety of RNS in such patients.

To ensure maximal patient comfort, participation in 
this study was offered only to patients undergoing gen-
eral anesthesia for implantation or revision of an ICD or 
pacemaker. After completion of the cardiac procedure, 
RNS was performed to the spinal accessory nerve poste-
rior to the sternocleidomastoid, recording from trapezius; 
the axillary nerve in the supraclavicular fossa, recording 
from deltoid; and the median nerve at the wrist, record-
ing from abductor pollicis brevis. Supramaximal stimula-

tion was used, with rapid (50Hz) and slow (2 Hz) RNS 
applied for 3 and 4.5 seconds respectively, repeated once 
and twice, respectively. CIEDs were set at nominal and 
maximum bipolar sensitivity, and, if available, at nominal 
and maximum unipolar sensitivity. Real-time monitoring 
of the intracardiac electrogram (EGM) was continuously 
performed, and electromagnetic interference (EMI) on the 
EGM was graded as level 1, 2, or 3, depending on whether 
noise was visible but not detected by the CIED (Level 1); 
noise was detected, but not acted upon, by the CIED in 
the form of a significant change in pacing output or ar-
rhythmia diagnosis (Level 2); or noise was detected by the 
CIED and resulted in a change in pacing output or an ar-
rhythmia diagnosis (Level 3). 

Among 14 consecutive patients studied, including 10 
ICDs and four pacemakers, none demonstrated any neu-
romuscular disease. RNS studies were performed on the 
left side ipsilateral to the CIED, with only one exception 
due to intraoperative inaccessibility. Among the 10 ICDs, 
although noise was visible on EGM in two subjects, in 
no subject was the RNS sensed as originating from the 
heart. Among four pacemakers investigated (two in bipo-
lar configuration and two in unipolar configuration), EMI 
was recorded in three, with one pacemaker in bipolar con-
figuration slightly increasing the paced rate for two beats 
with no clinical consequence. Two pacemakers in unipolar 
configuration detected the RNS and transiently inhibited 
their ventricular pacing, for 6 seconds and a single beat, 
respectively. With distal, wrist RNS, nothing was sensed 
by the CIEDs. RNS is safe for patients with implantable 
cardioverter defibrillators, and in pacemaker patients dur-
ing bipolar sensing. With unipolar sensing, caution is rec-
ommended.

n Commentary

To avoid potential adverse reactions to the cardiac 
rhythm, some pacemaker companies recommend placing 
a magnet over their device during nerve conduction stud-
ies. This does not seem to be necessary. In a prospective 
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study among 73 patients (29 with permanent pacemakers, 
19 with ICDs, and 25 patients with both), routine nerve 
conduction and repetitive nerve stimulation studies were 
performed both with (n = 27) and without (n = 46) magnet 
placement. In no instance were any of the devices affect-
ed, supporting the notion that such studies are safe in pa-
tients with implanted cardiac devices. Magnet placement 
is unwarranted.1   n

reference
1. ohira m, et al. nerve conduction studies in patients with 

implanted devices are safe regardless of magnet placement. 
Clinical Neurophysiology 2012;123:e67-e68.
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CME Questions
1. Dexamethasone, as an adjunct to antibiotics, improves survival 

in patients with bacterial meningitis. 
a. True
b. False

2. Spontaneous nystagmus is associated with all of the following 
except:
a. inferior cerebellar lesions.
b. midline cerebellar lesions.
c. superior cerebellar lesions.
d. lateral medullary lesions.
e. All of the above are correct

3. Gait dysfunction in Parkinson’s disease is associated with all of 
the following except:
a. freezing episodes.
b. postural instability.
c. rigidity and bradykinesia.
d. tremor.
e. cholinergic dysfunction.

4. Which of the following appears to be a method of action of 
amiloride?
a. Inhibition of K+ induced cortical spreading depression
b. Antagonism of serotonergic receptors
c. Induction of hypokalemia
d. Inhibition of CGRP release
e. Substance P antagonism

5. Repetitive nerve stimulation studies:
a. should not be performed in patients with implantable cardio-

verter defibrillators.
b. should not be performed in patients with pacemakers.
c. should not be performed in patients with pacemakers without 

placing a magnet over their device.
d. may be safely performed in patients with cardiac implantable 

electronic devices, including pacemakers during bipolar sens-
ing, or implantable cardioverter defibrillators.

6. In patients with acute cervical internal carotid artery occlusion 
and stroke, endovascular therapy appears to be more effica-
cious than intravenous thrombolysis.
a. True
b. False

7. The risk of intracerebral hemorrhage in patients with cerebral 
cavernous malformations who are prescribed antithrombotic 
therapy is unknown. 
a. True
b. False

8. IVtPA therapy for acute ischemic stroke is not likely to result in 
recanalization of the affected arteries.  
a. True
b. False
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In this issue: Zolpidem and risk of falls; AVR 
and anticoagulation; statins in cancer patients; and 
FDA actions.

Zolpidem and risk of falls
Zolpidem (Ambien) increases the risk of falls in 

inpatients, according to a new study from the Mayo 
Clinic. The records of hospitalized patients who 
were not in the intensive care unit were reviewed in 
this retrospective cohort study. The rate of falls was 
compared in those who were administered zolpidem 
vs those for whom it was prescribed but not admin-
istered. After controlling for age, gender, insomnia, 
delirium, dose of zolpidem, Charlson comorbidity 
index, Hendrich’s fall risk score, length of stay, 
visual impairment, gait abnormality, dementia/
cognitive impairment, and concomitantly adminis-
tered meds, the rate of falls was four times higher 
in those administered zolpidem (n = 4962) vs those 
who were prescribed but did not receive zolpidem 
(adjusted odds ratio 4.37, 95% confidence interval 
[CI], 3.34-5.76; P < 0.001). The authors conclude 
that zolpidem was a strong, independent, and 
potentially modifiable risk factor for inpatient falls. 
The authors suggest that changing order sets so that 
zolpidem use is not encouraged could potentially 
reduce fall rates in hospitalized patients. They also 
suggest that there is limited evidence to recommend 
other hypnotic agents as safer alternatives (J Hosp 
Med published online Nov. 19, 2012. doi: 10.1002/
jhm.1985).   n

Anticoagulation and AVR
Bioprosthetic valves are preferred to mechanical 

valves for aortic valve replacement (AVR) in the 
elderly because of lack of need for anticoagulation 
in the long-term, but short-term anticoagulation 

is required. The duration of anticoagulation after 
valve replacement has been unclear. Now, a new 
study from Denmark suggests 6 months is optimal. 
Using the Danish National Patient Registry, more 
than 4000 patients who had a bioprosthetic AVR 
between 1997 and 2009 were identified. Rates 
of stroke, thromboembolic events, cardiovascu-
lar death, and bleeding were assessed along with 
warfarin treatment duration. Rates of events per 
100 person-years in patients not treated vs those 
treated with warfarin for 3 months were 7 vs 2.7 
for stroke, 13 vs 4 for thromboembolic events, 
11.7 vs 5.4 for bleeding, and 32 vs 3.8 for cardio-
vascular death. The rate of cardiovascular death 
was 6.5 vs 2.0, favoring warfarin from 90 days 
to 179 days. The authors conclude that stopping 
warfarin within 6 months of bioprosthetic AVR 
surgery was associated with increased cardiovas-
cular death. These findings challenge the current 
guidelines that recommend 3 months of antithrom-
botic treatment after AVR surgery suggesting that 
“patients will gain from an additional 3 months 
of warfarin treatment in terms of reduced cardio-
vascular death without risking significant increase 
in bleeding events” (JAMA 2012;308:2118-2125). 
An accompanying editorial states that this study 
provides important information to help clinicians 
understand the benefits and risks of warfarin use 
after bioprosthetic aortic valve implantation, but it 
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does not address the issue of adjunctive aspirin or 
the role of new novel oral anticoagulants (JAMA 
2012;308:2147-2148).   n

Statins in patients with cancer
Patients taking a statin when diagnosed with 

cancer have a better prognosis than patients 
who are not taking statins, according to a new 
study. This study also used the Danish Registry 
in which all patients with a cancer diagnosis 
between 1995 and 2007 were evaluated. Roughly 
19,000 patients were on a statin prior to diagno-
sis and 277,000 were not. Those taking statins 
were 15% less likely to die of any cause and 
15% less likely to die of cancer (hazard ratio 
0.85, 95% CI, 0.82-0.87 for cancer). The benefit 
was present regardless of statin dose or cancer 
type. The authors suggest that this is biologi-
cally plausible since cholesterol is needed for cell 
proliferation. They suggest “a need for trials of 
statins in patients with cancer” (N Engl J Med 
2012;367:1792-1802). Previous studies have sug-
gested reduced cancer mortality with statins in 
patients with prostate cancer and reduced recur-
rence rates in breast cancer patients.   n

FDA actions
The FDA has concluded a safety review of dabi-

gatran (Pradaxa) and found that the drug is not 
associated with more serious bleeding events than 
warfarin. The review was done using insurance 
claims and data from the FDA’s Sentinel Initiative. 
According to the FDA, the bleeding rates are con-
sistent with the observations from large clinical tri-
als, including RE-LY, which showed that bleeding 
rates in patients newly started on dabigatran were 
similar to rates associated with new use of warfarin. 
Therefore, the FDA has not changed its recom-
mendation regarding dabigatran (FDA Drug Safety 
Communication, Nov. 2, 2012). The next day, The 
New York Times published an article reporting that 
dabigatran has been associated with more than 500 
deaths in the United States since it was introduced. 
It also detailed several tragic cases of bleeding 
deaths associated with the drug. The article indicts 
the FDA stating “… the approval process was not 
sufficiently rigorous because it allowed a poten-
tially dangerous drug to be sold without an option 
for reversing its effects.” The article also mentions 
more than 100 lawsuits that have been filed in fed-
eral courts “…and thousands more are expected” 
(The New York Times Nov. 3, 2012:B1).

The FDA has expanded the approval of rivar-
oxaban (Xarelto) to include treatment of deep vein 

thrombosis (DVT) and pulmonary embolism (PE), 
both for acute treatment and prevention of recur-
rence. The drug is already approved for prevention 
of DVT and PE after knee and hip replacement 
surgery and for prevention of stroke in patients 
with non-valvular atrial fibrillation. It is the first 
oral drug approved to treat DVT and PE since 
warfarin was approved 60 years ago; but unlike 
warfarin, rivaroxaban can be used as monotherapy 
from diagnosis until treatment is discontinued. 
Approval was based on three studies of nearly 
9500 patients with DVT or PE randomized to riva-
roxaban, enoxaparin/vitamin K antagonist, or pla-
cebo. Rivaroxaban was equivalent to enoxaparin/
vitamin K antagonist and superior to placebo for 
preventing recurrent DVT or PE.    

The FDA has approved a new egg-free flu vac-
cine for adults. The vaccine is manufactured using 
cultured mammalian cells instead of fertilized 
chicken eggs. The manufacturer claims that the 
cell culture technology enables a rapid response 
to public health needs, such as a pandemic, since 
cell culture technology allows vaccines to be 
manufactured within weeks as opposed to tradi-
tional flu vaccines that depend on a large num-
ber of fertilized chicken eggs to grow the virus. 
Cell culture technology is used for several other 
vaccines including polio, rubella, and hepatitis 
A vaccines. Approval was based on a random-
ized, controlled clinical study of 7700 adults ages 
18-49. The new vaccine was 83.8% effective in 
preventing influenza when compared to placebo. 
Injection site reactions are the most common side 
effects. The new vaccine is marketed as Flucelvax 
by Novartis. 

The FDA has approved the first Janus kinase 
(JAK) inhibitor for the treatment of rheumatoid 
arthritis (RA). Tofacitinib, dosed orally twice 
a day, is approved for RA patients who have 
failed methotrexate. The drug will compete with 
the parenteral RA drugs adalimumab (Humira), 
etanercept (Enbrel), and infliximab (Remicade). 
Tofacitinib carries a boxed warning regarding the 
increased risk of opportunistic infections, tuber-
culosis, cancers, and lymphoma; increases in cho-
lesterol and liver enzymes; and decreases in blood 
counts. Approval was based on seven clinical trials 
in which the drug showed improvements in clini-
cal response and physical function compared to 
placebo in patients with moderate-to-severe RA. 
Tofacitinib will be marketed by Pfizer as Xeljanz. 
The cost is projected to be just over $2000 per 
month, similar to other non-methotrexate biologic 
treatment options.   n
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Gabapentin for  
Chronic Cough
Source: Ryan NM, et al. Gabapentin for 
refractory chronic cough: A randomised, 
double-blind, placebo-controlled trial. 
Lancet 2012;380:1583-1589.

Chronic undifferentiated cough — 
that is, cough without any readily 

visible explanation such as upper respi-
ratory infection, lower respiratory infec-
tion, pulmonary lesion, heart failure, etc. 
— usually turns out to be one of three en-
tities: post-nasal drip, asthma, or acid re-
flux. Indeed, empirically trying meds for 
such maladies usually resolves the cough. 
Nonetheless, despite exhaustive investiga-
tion, some patients remain with cough of 
undetermined etiology, at which point the 
treatment is problematic.

It has been suggested that chronic 
cough might reflect a central neural sensi-
tization process that has some pathologic 
similarities to neuropathic pain. Since 
gabapentin works well for neuropathic 
pain, could it also have a positive effect on 
chronic cough?

Ryan et al studied a population of pa-
tients with chronic cough (n = 62) in 
whom secondary causes (e.g., infection, 
reflux, asthma) had been eliminated. Study 
subjects were randomized to gabapentin 
(up to 1800 mg/d) or placebo for 10 weeks.

At the end of the trial, gabapentin im-
proved cough-related quality of life more 
than placebo and was well tolerated. Con-
sidering that in neuropathic pain trials the 
dose of gabapentin has been up to twice as 
high (3600 mg/d), it is reassuring to note 
that moderate gabapentin doses provide 
clinically relevant cough improvements. In 
an era of closer scrutiny applied to use of 

opioids, another alternative for chronic un-
differentiated cough is welcome.   n

Can Statins Reduce 
Cancer-Related  
Mortality?

Source: Nielsen SF, et al. Statin use and 
reduced cancer-related mortality. N Engl J 
Med 2012;367:1792-1802.

It is generally believed that the prima-
ry mechanism of statin-related cardio-

vascular (CV) risk reduction is achieved 
through reductions in LDL. That statins 
might have other pleiotropic actions, such 
as plaque stabilization, is the subject of 
much controversy. Recently, recognition 
of the impact of statins on new-onset dia-
betes (a relative 9% greater risk than non-
statin users) has given reason for pause. 
For secondary prevention, the risk-benefit 
ratio is prominently positive for statin ther-
apy, but much less convincing for primary 
prevention. A similar picture is emerging 
in reference to aspirin in CV prophylaxis. 

Reminiscent of the aspirin story (i.e., 
even though primary prevention with aspi-
rin has never been shown to reduce mor-
tality, the favorable effects on CV events 
— when combined with recently recog-
nized cancer risk reduction — sweetens 
the deal), we are presented now with the 
suggestion that statins also reduce cancer-
related mortality.

Nielsen et al report on a large dataset 
of Danish patients who had a diagnosis of 
cancer (n = 295,925) over the 1995-2007 
interval. A comparison was made between 
statin never users (n = 277,204) and statin 
users (n = 18,721) with respect to overall 
and cancer-related mortality.

Statin users had a 15% relative risk 
reduction for cancer-related death when 
compared to non-users. Thirteen different 
cancer types were specified, each of which 
demonstrated similar benefit. The authors 
suggest that the cholesterol synthesis-lim-
iting effects of statins may disrupt cancer 
cell membrane stability and cellular pro-
cesses, leading to the beneficial observed 
effects.   n

Are All of Those  
Multivitamin Dollars 
Well Spent?

Source: Sesso HD, et al. Multivitamins in 
the prevention of cardiovascular disease 
in men: The Physicians’ Health Study II 
randomized controlled trial. JAMA 2012; 
308:1751-1760.

Americans have been depicted as an 
overly pill-happy lot, much more 

motivated to take a statin than incorporate 
dietary change for cholesterol, or take a 
sulfonylurea rather than exercise and lose 
weight to improve their diabetes, etc. For 
a while, the idea of multivitamins seemed 
like a no-lose proposition; after all, few of 
us were keeping track of the amounts of 
essential nutrients we ingest, so multivi-
tamins appeared to provide, at worst, an 
innocent and inexpensive nutrient insur-
ance policy.

In an era in which essential nutrient de-
ficiency is a stark rarity, the use of vitamin 
and nutrient supplements is increasingly 
called into question.

The Physicians’ Health Study II is a 
controlled trial of adult (age > 50 years) 
male U.S. physicians (n = 14,641) random-
ized to a daily multivitamin or placebo. 
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Over a follow-up period of (median) 11.2 
years, there was no discernible difference 
between placebo and a daily multivitamin 
on CV events, stroke, or mortality. 

A parallel “sister study” from the Phy-
sicians’ Health Study reported a week later 
in JAMA had slightly more encouraging 
news: Within the same population as men-
tioned above, the risk of total cancer was 
reduced by 8% in multivitamin users. Al-
though the risk reduction for cancer was 
small, and the P value only marginally sig-
nificant, for clinicians who would advocate 
for multivitamins in the face of failed CV 
data, the cancer outcomes are modestly 
more sanguine.   n

Relapsing Lyme  
Disease: Fact  
or Fiction?

Source: Nadelman RB, et al. Differ-
entiation of reinfection from relapse in 
recurrent Lyme disease. N Engl J Med 
2012;367:1883-1890.

A characteristic dermatologic mani-
festation of the acute phase of Lyme 

disease (LYME) is erythema migrans. 
With appropriate antibacterial treatment 
of LYME, the etiologic bacterium Bor-
relia burgdorferi is typically eradicated, 
and further disease progression is pre-
vented. Untreated LYME can induce re-
petitive episodes of erythema migrans, 

as can LYME treated with antibiotics to 
which B. burgdorferi is not susceptible. 
In an individual patient, it may be diffi-
cult to differentiate disease relapse from 
new infection with a different strain of B. 
burgdorferi.

Genotyping of B. burgdorferi surface 
proteins allows determination of specific 
bacterial subtypes. Nadelman et al per-
formed such analysis on patients (n = 17) 
who had experienced two episodes of 
erythema migrans. Each of the patients 
had received appropriate antibacterial 
treatment.

The second episode of erythema mi-
grans was not caused by the same strain 
of B. burgdorferi in any of the patients, 
indicating that in each circumstance the 
patient had suffered reinfection rather 
than relapse. Whereas clinicians may 
have suspected relapse in patients with 
repeated episodes of LYME, it appears 
that reinfection with a new strain is more 
likely to be responsible.   n

Hypertension  
and Gout

Source: McAdams-DeMarco MA, et al. 
Hypertension and the risk of incident 
gout in a population-based study: The 
atherosclerosis risk in communities co-
hort. J Clin Hypertens 2012;14:675-679.

Gout and hypertension are often seen 
together. Indeed, there has been a 

substantial degree of discussion about the 
potential for elevated levels of uric acid to 
cause hypertension. The “storyline” re-
mains incomplete, however, because of the 
observational nature of the data, confound-
ers like thiazide diuretics (which of course 
elevate uric acid in treated hypertensives), 
and renal insufficiency, which is common 
in hypertension and is also associated with 
elevated uric acid. If uric acid is ultimately 
proven to increase the incidence of hy-
pertension, it will still remain to be deter-
mined whether lowering urate can reduce 
hypertension safely and effectively.  

The Atherosclerosis Risk in Com-
munities study (ARIC) study population 
provides a dataset for evaluating the as-
sociation between gout and hypertension. 
Adults (n = 15,792) from four different 
metropolitan areas were followed for ap-
proximately 10 years. 

There was a strong relationship be-

tween gout and hypertension. Participants 
with hypertension were almost two to 
three times as likely to develop gout, even 
after adjustment for confounders. For in-
stance, when results were evaluated only 
among persons not taking thiazide diuret-
ics, a positive association between hy-
pertension and gout was still found. The 
authors posit that the relationship between 
hypertension and gout is mediated through 
blood pressure-induced renal damage that 
leads to increased levels of uric acid.   n

Zoledronic Acid  
Treatment of  
Osteoporosis in Men

Source: Boonen S, et al. Fracture risk and 
zoledronic acid therapy in men with os-
teoporosis. N Engl J Med 2012;367:1714-
1723.

When hearing the word osteoporo-
sis, most clinicians think “pink,” as 

if the disorder only affected women. To 
the contrary, 30% of hip fractures occur 
in men, and the post hip-fracture mortality 
in men is higher than women. Although 
the dataset about preferred treatments is 
less robust for men than women, trials of 
oral bisphosphonates have been shown to 
provide meaningful fracture risk reduction 
for men and women.

Zoledronic acid (ZOL) is a parenter-
ally administered bisphosphonate that has 
been previously demonstrated to provide 
significant reduction in osteoporotic frac-
tures in women. For treatment of osteo-
porosis, ZOL is administered as a single 
intravenous dose, repeated in 1 year. 

Boonen et al performed a placebo-con-
trolled randomized trial in osteoporotic 
men (n = 1199). As in most osteoporosis 
trials, calcium (1000-1500 mg/d)  and 
vitamin D (800-1200 IU/d) supplements 
were administered in both the treatment 
and placebo arms of the study. The pri-
mary outcome variable of the study was 
new vertebral fractures.

At the end of the 2-year study, men 
who had received ZOL enjoyed a 67% 
relative risk reduction in new vertebral 
fractures (1.6% vs 4.9%), as well as im-
proved bone mineral density. There were 
no serious drug-related adverse events. 
Risk for osteoporotic vertebral fracture in 
men is promptly and effectively reduced 
by zoledronic acid.   n
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practices that help you make informed decisions concerning treatment options and physician office  
practices. Our intent is the same as yours — the best possible patient care.  

The objectives of Neurology Alert are:
• 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. 

HERE ARE THE STEPS YOU NEED TO TAKE TO EARN CREDIT FOR THIS ACTIVITY:

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 allowed 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!

This activity is valid 36 months from the date of publication. The target audience for this activity is  
neurologists.

If you have any questions about the process, please call us at (800) 688-2421, or outside the U.S. at 
(404) 262-5476. You can also fax us at (800) 284-3291, or outside the U.S. at (404) 262-5560. You can 
also email us at: customerservice@ahcmedia.com. On behalf of AHC Media, we thank you for your trust 
and look forward to a continuing education partnership.

Sincerely,

Lee Landenberger
Continuing Education Director
AHC Media 


