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Acetate: Equivalent for the 

Treatment of MS?
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Dr. Gaulthier reports no financial relationships relevant to this field of study. 

Synopsis: In an MRI-based study, interferon beta-1b failed to
show superiority over glatiramer acetate for the treatment of 

multiple sclerosis. 

Source: Cadavid D, Wolansky LJ, Skurnick J, et al. Efficacy of treatment
of MS with IFNβ-1b or glatiramer acetate by monthly brain MRI in the

BECOME study. Neurology 2009;72:1976-1983.

STANDARD INITIAL TREATMENT FOR PATIENTS WITH RELAPSING-
remitting multiple sclerosis (RRMS) or those at risk for devel-

oping RRMS, patients with a clinically isolated syndrome (CIS), is
one of four FDA-approved injectable immunomodulatory agents.
The current treatment options include two formulations of interfer-
on beta-1a, high- and low-dose, one formulation of interferon
beta-1b (IFNβ-1b), and glatiramer acetate (GA). Efficacy of each
these treatments, compared to placebo, has been clearly demon-
strated in their separate phase III trials; however, comparative data
amongst these agents has been lacking. Cadavid and colleagues
reported on the BECOME study, where the following hypothesis
was tested: Given the effect of interferon therapy on the blood
brain barrier, IFNβ-1b should more effectively suppress new
inflammatory activity on the brain MRI as compared to GA.

The BECOME study was a two-year comparative study of
IFNβ-1b and GA for which patients received monthly MRIs with-
in the first year, with an option for the same in the second year.
The study was powered to assume a superiority of IFNβ-1b, so
seventy-five RRMS and CIS patients were randomized to receive
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either IFNβ-1b or GA. The primary outcome was the
number of combined active lesions (CALs) per scan
over the first year; this included the total number of
contrast-enhancing lesions plus new non-enhancing
T2-hyperintense lesions. The MRI protocol was dis-
tinct as compared to previous studies in that it used a 3
Tesla MRI, triple-dose gadopentetate dimeglumine,
and extended post-injection delays (40 minutes after
first injection and 20 minutes after second). The base-
line clinical characteristics were similar between the
two groups, and although the number of baseline con-
trast-enhancing lesions was higher in the IFNβ-1b
group, the difference did not reach significance. The
rate of compliance for monthly scans within the first
nine months of the study was reported to be 94% in the
IFNβ-1b group and 82% in the GA group. Eighty per-
cent of the IFNβ-1b group remained in the study for
the full two years, whereas 90% of the GA group was
retained.

There were a total of 2,443 CALs over the 24-month
study, with 90.3% enhancing and 9.7% non-enhancing
new T2-hyperintense lesions; interestingly, 44% of the
contrast-enhancing lesions were persistently enhancing.
There was no difference in the primary outcome
between the two groups; the IFNβ-1b-treated patients
had 0.63 CALs per monthly scan, and there were 0.58
CALs in the GA-treated patients. Nearly 80% of
patients from both treatment groups developed new
lesions over the course of 24 months. Although the study
was not powered to detect a clinical difference, the
annualized relapse rate between the two treatment

groups was similar. Relapse rate was not related to base-
line contrast-enhancing lesions, but was correlated to the
monthly cumulative number of new contrast-enhancing
lesions. 

COMMENTARY
The BECOME study is the last of three recent com-

parative trials of interferon therapy and GA to be pub-
lished; however, as the other studies were powered to
determine a difference in clinical events, this study was
powered to assess a difference in MRI activity. The
development of new inflammatory lesions on MRI is an
accepted biomarker for MS and is widely used in phase
II clinical trials. Similar to REGARD and BEYOND,
BECOME failed to meet the primary outcome of inter-
feron superiority over GA.1,2 Importantly, none of these
studies were powered to determine equality of these
treatments; as a result, the only accurate conclusion that
can be drawn is that interferon therapy does not appear
to be superior. In both the REGARD and BEYOND
studies, the MRI data partially favored interferon thera-
py; however, the MRI protocol in BECOME was
uniquely created to improve the visualization of inflam-
matory lesions, thus a comparison of the MRI results
between studies would not be appropriate. The signifi-
cance of BECOME lies in a few take-away points.
These include: 1.) the validation of MRI as a disease
biomarker (correlation of new lesions with relapse
rate); 2.) contrast-enhanced lesions can persistently
enhance (1/3 for up to 3 months); and 3.) MRI break-
through activity is common within the first two years on
either IFNβ-1b or GA (80% of patients). Given the
results of these recent studies, patient tolerance should
be a primary factor in making treatment decisions. Last,
physicians should recognize that all four drugs are only
partially effective and as a class should be considered as
only the first step in managing patients with MS.
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Erythromelalgia: Clinical
Features, Effective Treatment
with Carbamazepine
A B S T R A C T  &  C O M M E N T A R Y

By Russell L. Chin, MD

Assistant Professor of Neurology and Neuroscience, Weill
Cornell Medical College

Dr. Chin reports no financial relationship relevant to this field of study

Synopsis: Carbamazepine is reported to be an effective
symptomatic treatment for inherited erythromelalgia
(IEM) due to the novel mutation of the Na(v)1.7 sodium
channel, which is preferentially expressed in dorsal root
ganglia. 

Sources: Fischer TZ, Gilmore ES, Estacion M, et al. A novel
Na(v)1.7 mutation producing carbamazepine-responsive ery-
thromelalgia. Ann Neurol 2009;65:733-741; Han C, Dib-Hajj
SD, Lin Z, et al. Early- and late-onset inherited erythrome-
lalgia: Genotype-phenotype correlation. Brain 2009;132:
1711-1722. 

ERYTHROMELALGIA (ALSO KNOWN AS ERYTHERMALGIA)
is a disorder characterized by intense, episodic burn-

ing pains affecting the extremities, associated with ery-
thema. The symptoms are triggered by warmth and, less
consistently, by overexertion, constrictive footwear, or
vasodilating agents such as alcohol. Primary or inherited
erythromelalgia (IEM) may be sporadic or inherited in
an autosomal dominant manner. Secondary erythrome-
lalgia is associated with conditions such as essential
thrombocytopenia, polycythemia vera, autoimmune dis-
orders, medications (e.g., verapamil, nifedipine, ticlopi-
dine, bromocriptine), and mercury poisoning. The
response to symptomatic medications is variable and the
pain is often refractory to treatment. 

IEM has been linked to mutations of the SCN9A gene
which encodes the Na(v)1.7 sodium channel. This chan-
nel is preferentially expressed in nociceptive dorsal root
ganglion (DRG) and sympathic ganglion neurons, and
plays a critical role in the generation and conduction of
action potentials. The channel produces rapidly activat-
ing and inactivating, tetrodotoxin-sensitive currents that
recover slowly from fast-inactivation, allowing the chan-
nel to remain available for activation with small or slow-
ly developing depolarizations. 

Gain of function mutations of the Na(v)1.7 channel
alter these physiologic responses in important ways: 1.)
a hyperpolarizing shift in the voltage dependence of
channel activation allows the channel to be activated by
smaller than normal depolarizations; 2.) deactivation is
slowed so that the channel is open longer once activated;
and 3.) a slow, depolarizing stimulus generates a larger-
than-normal inward sodium current in the mutant chan-
nel. The end result is increased hyperexcitability of the
affected DRG neurons. 

Most mutations have been linked to families with
early-onset symptoms (usually before age 6). Fischer
and colleagues reported a novel mutation (V400M) in
such a family. The proband (whose symptoms began at
age 1) and his two children reported significant pain
relief with carbamazepine (CBZ), 400–800 mg/day. Cell
lines were analyzed using whole-cell patch-clamp
recording for changes in activation, deactivation, steady-
state inactivation and response to a slow-voltage ramp.
CBZ, at concentrations within the human therapeutic
range, normalized the effect of the mutation on channel
activation; whereas, it did not affect the tested parame-
ters in wild-type sodium channels. 

In a related article, Han and colleagues reported
another novel mutation (Q10R) in a single patient with
symptoms beginning in the second decade (i.e., late-
onset symptoms). They found that this mutant channel
caused smaller effects on channel activation and induced
less hyperexcitability in DRG neurons when compared
with a mutant channel associated with early-onset IEM. 

COMMENTARY
IEM may be infrequently encountered, much less

diagnosed, by neurologists; however, the data presented
in these papers may prove useful in understanding the
mechanisms behind more commonly encountered cases
of secondary erythromelalgia and small fiber neuropa-
thy. The latter is a heterogenous disorder characterized
by involvement of small, myelinated A delta and
unmyelinated C fibers with decreased epidermal nerve
fiber densities per skin biopsy specimens. Some small
fiber neuropathy variants are thought to be due to DRG
involvement and may present with acute, burning pains
similar to those seen in erythromelalgia, but in a multi-
focal, non-length-dependent pattern. 

CBZ preferentially binds to sodium channels in the
inactivated state, resulting in fewer of these channels
being available for sodium conductance. CBZ is a rec-
ognized symptomatic treatment for painful neuropathy,
such as trigeminal neuralgia. The patients with the
V400M mutation had a dramatic response to CBZ and
further studies on this mutation provide a better under-
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standing of the mechanism of action of this common
anti-epileptic, which is used in a variety of neuropathic
pain syndromes.
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Why Is a Woman Different
from a Man, at Least as Far
as Stroke Risk?
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,
Merck, and Ortho-McNeil, and is on the speaker’s bureau for Boehringer
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Synopsis: An increased prevalence of atrial fibrillation
leads to an increase in arterial territorial strokes in
women. Hormonal risk factors are responsible for the
increased risk of cerebral venous thrombosis in women,
as compared to men. 

Sources: Förster A, Gass A, Kern R, et al. Gender differ-
ences in acute ischemic stroke: Etiology, stroke patterns and
response to thrombolysis. Stroke 2009;40:2428-2432; Coutin-
ho JM, Ferro JM, Canhão P, et al. Cerebral venous and sinus
thrombosis in women. Stroke 2009;40:2356-2361. 

MEN AND WOMEN HAVE DIFFERENT PREDILECTIONS

for stroke types and clinical outcomes, for reasons
that are incompletely understood. Förster and colleagues
compared baseline characteristics, etiology, CT/MRI
stroke patterns, clinical outcome, and complications of
237 women (46.8%) and men (53.2%) with acute
ischemic stroke (AIS) who were treated in a stroke unit,
from 2004 to 2007, with recombinant tissue plasmino-
gen activator (rtPA) within three hours after onset of
symptoms. Women were older (P=0.001), but a history
of hyperlipidemia (P=0.03), smoking (P=0.03), and

coronary heart disease (CHD) (P<0.001) was less fre-
quent than in men. The definite or probable cause of the
AIS could be identified in only 65.4% of patients, with
internal carotid artery disease more often in men
(P=0.02) and atrial fibrillation more often in women
(P=0.002). On MRI evaluation, borderzone/small embol-
ic and lacunar stroke was found more frequently (39.7
versus 27.2%) in men, whereas women were more likely
to have a large territorial stroke (72.8 versus 60.3%,
P=0.09). Baseline and discharge National Institute of
Health Stroke Scale scores, three-month-outcome modi-
fied Rankin Scale score, thrombolysis-related or inde-
pendent complications, and mortality after three  months
were similar. Rates of rtPA-related and independent com-
plications, as well as clinical outcomes, were not differ-
ent between women and men with AIS. Persistent vessel
occlusion after thrombolysis was found more often in
large vessel disease compared to cardioembolic infarct,
but was not independently gender-dependent.

Coutinho and colleagues used data from the Interna-
tional Study on Cerebral Vein and Dural Sinus Thrombo-
sis, a multicenter prospective observational study, to ana-
lyze gender-specific differences in clinical presentation,
etiology, and outcome of cerebral venous thrombosis
(CVT), a female-predominant cause of venous infarction
with secondary intracerebral hemorrhage. The women in
the study (465 / 624) were significantly younger and were
more likely to have headache at presentation, with more
rapid onset of symptoms. A gender-specific risk factor
(oral contraceptives, pregnancy, puerperium, and hormon-
al replacement therapy) was present in 65% of women
with CVT. No risk factor (including thrombophilia, infec-
tion, or malignancy) was identified in 8% of women and
25% of men, although only about 80% of both genders
had a complete evaluation. Women had a better prognosis
than men (complete recovery 81% versus 71%; P=0.01)
due to a better outcome in female patients with gender-
specific risk factors. Women without gender-specific risk
factors were similar to men in clinical presentation, risk
factor profile, and outcome. Logistic regression analysis
confirmed that the absence of gender-specific risk factors
was a strong and independent predictor of poor outcome
in women with sinus thrombosis (OR, 3.7; CI, 1.9 to 7.4),
whereas women with a gender-specific risk factor for
CVT had a much better prognosis.

COMMENTARY
Women are different from men in both arterial and

venous stroke risk. Gender differences in arterial stroke
may be related to increased age (increased prevalence of
atrial fibrillation and increased disability) as well as
fewer risk factors (decreased prevalence of CHD, smok-
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ing and hyperlipidemia) in women at the time of stroke.
Gender differences in venous stroke are related to female
hormonal changes, both exogenous and pregnancy-relat-
ed. Despite gender-specific risk for stroke, outcome after
stroke treatment of both types is not specifically gender-
dependent in the studies cited. However, older studies
have indicated worse functional outcome in women after
an ischemic stroke, perhaps related to their increased age
and more tenuous social support at the time of stroke.

Recognition of the gender differences in stroke types
can identify individuals at increased risk, with the goal of
stroke prevention and individualized treatment. However,
men and women have similar treatment outcomes, indi-
cating that aggressive, appropriately gender-blind thera-
py is indicated for both ischemic and venous stroke.   ■

Sensory Neuronopathy:
Diagnostic Criteria
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 that he receives grant/research support from Pfizer and 
is on the speaker’s bureau of Athena Diagnostics.

Synopsis: Clinical criteria for sensory neuronopathy
can reliably separate this syndrome from more distal,
axonal syndromes. 

Source: Camdessanche JP, Jousserand G, Ferraud K, et al.
The pattern and diagnostic criteria of sensory neuronopathy:
A case-control study. Brain doi:10.1093/brain/awp136.

SENSORY NEURONOPATHY OR GANGLIONOPATHY MAY BE

idiopathic, but also presents as a paraneoplastic syn-
drome, or in association with Sjogren’s syndrome, HIV
infection, or connective tissue disorders. Sensory neu-
ropathy not affecting the dorsal root ganglion (DRG)
may be difficult to differentiate clinically from neu-
ronopathy, while some conditions affect both the DRG
and the sensory axon, underscoring the need for
improved clinical criteria to enable accurate symptom
localization to the DRG.

In this case-controlled, retrospective study of patients
referred to the Rare Neuromuscular Disease Center in
Rhone-Alpes, France, between 1993 and 2007, review

of records was undertaken of 85 patients with paraneo-
plastic disorders and 511 patients with non-paraneoplas-
tic sensory neuropathy. To be included for study, patients
had to present with a clinically pure sensory neuropathy
and have complete clinical and electrodiagnostic records
on file. Biochemical studies included evaluation for dia-
betes, renal failure, monoclonal gammopathy, liver or
thyroid disease, B

12
deficiency, organ- or non-organ-spe-

cific antibodies, and onconeural antibodies. Patients with
radiculopathy and entrapment or hereditary neuropathy
were excluded. Patients with no alternative diagnosis for
neuropathy other than paraneoplastic disease or cisplatin
toxicity were classified as having definite sensory neu-
ronopathy, and patients with a non-length-dependent,
clinically pure sensory neuropathy were considered as
having likely sensory neuronopathy. Patients with senso-
ry neuropathy that was either length-dependent or clearly
not neuronopathic, based on etiology or electrophysiolo-
gy, served as controls. Statistical analysis included Fish-
er’s exact test, Student’s t-test, or the Wilcoxon Mann-
Whitney test, and logistic regression.

Among 596 eligible patients, 518 were excluded based
on selection criteria or incomplete data, leaving 134 with
clinically pure sensory neuropathy, of which 78 had either
unambiguous sensory neuronopathy (n = 44) or likely
sensory neuronopathy (n = 34), and 56 had another form
of neuropathy and served as controls. The control group
consisted of immune-mediated etiologies (n = 16) com-
prising chronic inflammatory demyelinating polyneu-
ropathy, distal demyelinating sensory neuropathy, vasculi-
tis, Lewis-Sumner syndrome or Sjogren’s syndrome, dia-
betes or B

12
deficiency (four each), amyloid or hypothy-

roidism (one each), alcohol (n = 2), toxic (n = 6), or idio-
pathic (n = 24). Logistic regression allowed for the fol-
lowing combination of five significant diagnostic criteria
for sensory neuronopathy to emerge: limb ataxia, asym-
metric distribution, sensory loss other than in the legs, at
least one absent or three low (< 30% of lower limit of nor-
mal) sensory action potentials in the arms, and fewer than
two abnormal motor nerve conduction studies in the legs.
Sensory neuropathy may be reliably localized to the DRG
based on these criteria, permitting its differentiation from
more distal sensory neuropathy syndromes.

COMMENTARY
Subacute sensory neuronopathy (SSN), the classic

paraneoplastic peripheral neuropathy commonly found
in small cell lung cancer with anti-Hu antibodies, usual-
ly presents with asymmetric pain and paresthesiae, pre-
dominantly in the arms but evolving over days to weeks
to include all four extremities, with sensory ataxia and
pseudoathetoid movements of the hands. Cerebrospinal
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fluid studies may demonstrate elevated protein, pleocy-
tosis, or oligoclonal bands. Patients with SSN and anti-
Hu antibodies can also develop encephalomyelitis or
limbic encephalitis, sometimes referred together as the
anti-Hu syndrome. Destruction of the dorsal root ganglia
by cytotoxic T-lymphocytes is the underlying mecha-
nism, and explains the poor neurological outcome
despite immunosuppressive therapy. Paraneoplastic sen-
sory or sensorimotor neuropathy also occurs with anti-
CV2 antibodies, usually with small cell lung cancer or
thymoma, often with CNS dysfunction, and is character-
ized by an axonal or mixed axonal and demyelinating
pattern on nerve conduction studies.   ■

‘Hardening of the Arteries’ in
the Central Nervous System
in Scleroderma
By John J. Caronna, MD

Professor of Clinical Neurology, Weill Cornell Medical 
College

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

Synopsis: Young patients with scleroderma, free of
neurological symptoms, still show abnormalities in cog-
nitive function and cerebrovascular reactivity.

Source: Giuliodori G, Fraticelli P, Bartolini M, et al. Cogni-
tive and cerebral hemodynamic impairment in scleroderma
patients. Eur J Neurol Doc: 10. 1111/j. 1468-1331. 2009.02714

SCLERODERMA IS THE CHARACTERISTIC FEATURE OF A

heterogeneous group of autoimmune conditions
labeled systemic sclerosis (SSc). Cutaneous involve-
ment may be diffuse or limited (LcSSc). LcSSc is asso-
ciated with CREST syndrome (Calcinosis, Raynaud
phenomenon Esophageal dysmotility, Sclerodactyly,
and Telangiectasia) Central nervous system (CNS)
involvement is uncommon but may be the first and only
manifestation of SSc. Typically there is multiple sclero-
sis-like demyelination with positive oligoclonal bands in
CSF.1 Ischemic lesions also occur in the brain as a late
complication of hypertension or antiphospholipid anti-
bodies.2 Some authors, however, have hypothesized that
a microangiopathy is present at all stages of SSc and is
responsible for the pathogenesis.3

This study investigated the possible presence of sub-
clinical involvement of the CNS in young patients with

SSc by evaluating cognition and cerebral hemodynam-
ics. Cognitive function was assessed by means of a stan-
dard neuropsychological battery, and cerebrovascular
reactivity (CVR) by means of transcranial Doppler ultra-
sonography. Subjects were recruited from consecutive
scleroderma patients attending a medical clinic in
Ancona, Italy during 2006 and 2007. Patients were
excluded who had one or more vascular risk factors, an
abnormal brain MRI, cerebrovascular disease detected
by ultrasonography, or were older than 45 years of age.
Sixteen patients, 11 women and 5 men, age range from
20 to 43 years, were studied and compared to 16 healthy
control subjects without vascular risk factors and
matched for age, sex, and education level.

CVR to hypercapnia was evaluated by means of the
Breath-Holding Index (BHI) calculated by dividing the
percentage increase of mean flow velocity (MFV) in the
middle cerebral arteries after breath holding by seconds
of apnea (S):

[(MFV after breath-holding – MFV at rest) / MFV at rest × 100]

S

Patients with scleroderma had a parallel compromise
of cognitive performance and cerebral hemodynamics.
Neuropsychological testing of SSc patients indicated a
significant reduction in visual-spatial and problem solv-
ing abilities. Scleroderma patients had a higher number
of errors than control subjects on the Modified Card
Sorting Test (11± 5.5 vs. 7 ± 3.25, p<0.001) and needed
more time in seconds to complete the Trail Making Time
Test Parts A (48.5 ± 6.5 vs. 34.5 ± 6.75, p <0.001) and B
(101 ± 14 vs. 18 ± 25, p < 0.05). CVR to hypercapnia
also was reduced in patients with SSc; BHI values were
lower in patients than in controls (0.82 ± 0.44 vs. 1.34 ±
0.18, p<0.0001).

COMMENTARY 
The authors detected evidence of cerebrovascular

dysfunction and cognitive deficits in asymptomatic
young patients with scleroderma. The early detection of
impaired CVR suggests that therapeutic interventions
such as the use of antiplatelet agents, could be benefi-
cial. In particular, statins, which can improve CVR4,
could be employed and their effect on CVR and cogni-
tive performance assessed. Positron emission tomogra-
phy could be used in these patients to determine whether
there were changes in perfusion of brain areas involved
in visual spatial information processing.

Whether alterations in CVR indicate that endothelial
damage is a specific aspect of the pathogenesis of CNS
damage in SSc remains to be established. If so, “hard-
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ening of the arteries” may become the appropriate 
term for the cause of cognitive decline in patients with
scleroderma.
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Autonomic Nervous System
Dysfunction in PD with and
without Dementia, and in
Dementia with Lewy Bodies
A B S T R A C T  &  C O M M E N T A R Y

By Panida Piboolnurak, MD

Assistant Professor, Department of Neurology and Neuro-
science, Weill Medical College, Cornell University

Dr. Piboolnurak reports no financial relationship relevant to this field of study.

Synopsis: The sequence of disease progression in
Parkinson’s disease (PD) and dementia with Lewy bod-
ies (DLB) is different, with earlier limbic cortical
involvement in DLB. Limbic cortical involvement may
explain the more severe autonomic dysfunction that
occurs in DLB and PD with dementia.

Source: Akaogi Y, Asahina M, Yamanaka Y, et al. Sudomo-
tor, skin vasomotor, and cardiovascular reflexes in 3 clinical
forms of Lewy body disease. Neurology 2009;73:59-65.

AUTONOMIC DYSFUNCTION IS COMMON IN PARKINSON’S

disease without dementia (PD), Parkinson’s disease
with dementia (PDD), and in dementia with Lewy bod-
ies (DLB). However, autonomic dysfunction appears to
be more severe in DLB and PDD than in PD. This study
shows the difference in autonomic nervous system

involvement among these three entities. 
Sudomotor, skin vasomotor, and cardiovascular

reflexes were studied in 12 patients with DLB, 12 with
PDD, 12 with PD, and 12 age-matched healthy controls.
The tests included sympathetic sweat response (SSwR)
on the palm side of the thumb, and skin vasomotor reflex
(SkVR) at the index fingertip during sympathetic activa-
tion procedures (deep inspiration, mental arithmetic task,
exercise, and tactile stimulation), and head-up tilt test. 

The basal sweat output, basal skin blood flow, as well
as baseline systolic blood pressure and heart rate in the
supine position did not differ among four groups. Seven
DLB patients, six PDD, and three PD showed absence
of SSwR, but there was no significant difference in
mean amplitudes of SSwR among these three groups.
One DLB patient and three PDD had no SkVR. The
SkVR amplitudes in PD and controls were comparable,
but SkVR amplitudes in DLB and PDD were lower than
those in controls. Orthostatic hypotension was observed
in six DLB, eight PDD, and three PD. However, unlike
PD, mean decreases in systolic and diastolic blood pres-
sure during tilt test in DLB and PDD were lower than
that in controls. Although mean change in heart rate dur-
ing tilt test did not differ among four groups, abnormally
low coefficient of variation of R-R intervals (CV

R-R
) was

observed in six DLB, three PDD, and three PD, with the
lowest mean CV

R-R
in DLB.

The authors explained that the impairment in sudomo-
tor and skin vasomotor reflexes may be related to pathol-
ogy in raphe nuclei. Furthermore, because a decrease in
SSwR on the palm indicated a dysfunction in a so-called
emotional sweating, they suggested that limbic involve-
ment may explain autonomic dysfunction in PDD and
DLB since limbic system plays an important role in emo-
tional sweating as well as cardiovascular regulation.
Moreover, given similarities in autonomic dysfunction in
PDD and DLB, there is a possible uniformity of auto-
nomic nervous system impairment in these two diseases.

COMMENTARY
Findings from this study suggest that, although auto-

nomic dysfunction can occur in PD, PDD, and DLB, it
is more severe in PDD and DLB. Many parts of the
nervous system, including hypothalamus, brainstem,
spinal cord, and limbic system, are involved in autonom-
ic nervous system regulation. Given the predominant
limbic and neocortical pathology in DLB, the more
severe autonomic dysfunction in PDD and DLB may be
partly explained by limbic involvement. However, this
study has two weak points, including a small number of
patients and no pathological diagnosic confirmation of
the clinical syndromes. ■
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CME Questions
64. What was unique about the MRI-based MS clinical trial

reported by Cadavid et al?
a. 7.0 Tesla MRI
b. Longer T1 non-contrast scan time 
c. The use of triple-dose gadopentetate dimeglumine only
d. 3 Tesla MRI, triple-dose gadopentetate dimeglumine, and

extended post-injection delays 
e. Extended post-injection delays only

65. All of the following are true about erythromelalgia except:
a. It usually starts in childhood with burning pain in the limbs.
b. It may be associated with hematologic and autoimmune 

disorders.
c. It is a psychiatric condition or conversion disorder. 
d. Mutations in genes that code for sodium channels have been

found as a cause for the disorder.
e. Carbamazepine, a sodium channel blocker, may be effective for

treatment.

66. Which stroke type or cause is more common in women without
gender-specific risk factors than in men?
a. Cerebral venous thrombosis
b. Lacunar infarct
c. Cardioembolic infarct
d. Borderzone infarct
e. Internal carotid artery disease

67. Diagnostic criteria for sensory neuronopathy vs. sensory neu-
ropathy include:
a. Limb ataxia 
b. Asymmetric distribution
c. Sensory loss other than in the legs
d. At least one absent or three low (< 30% of lower limit of 

normal) sensory action potentials in the arms
e. All the above are diagnostic criteria for sensory neuronopathy.

68. CNS involvement in SSc is characterized by all of the following
except:
a. Autoimmune demyelination
b. Ischemic strokes
c. Cognitive deficits
d. CREST syndrome
e. Altered CVR to hypercapnia

69. According to Akaogi et al, all of the following are true except:
a. Sudomotor function is affected in PD, PDD and DLB.
b. Skin vasomotor impairment in PD is as severe as in PDD and

DLB.
c. Involvement of limbic cortex may explain the more severe auto-

nomic dysfunction in DLB.
d. There are similarities in autonomic impairment in PDD and

DLB.

Answers: 64. d, 65. c, 66. c, 67. e, 68. d, 69. b
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CME Objectives
The objectives of Neurology Alert are:
• To present the current scientific data regarding diagnosis and

treatment of neurological disease, including stroke, Alzheimer’s
disease, transient ischemic attack, and coma;

• To discuss the pathogenesis and treatment of pain;
• To present basic science lessons in brain function;
• To discuss information regarding new drugs for commonly

diagnosed diseases and new uses for traditional drugs;
• To discuss nonclinical issues of importance to neurologists,

such as the right to die and the physician’s legal obligation to
patients with terminal illness.  ■

CME Instructions
Physicians participate in this continuing medical education

program by reading the articles, using the provided references
for further research, and studying the CME questions. Partici-
pants should select what they believe to be the correct
answers, then refer to the list of correct answers to test their
knowledge. To clarify confusion surrounding any questions
answered incorrectly, please consult the source material. 

After completing this activity, participants must complete
the evaluation form provided at the end of each semester
(June and December) and return it in the reply envelope pro-
vided to receive a credit letter. When an evaluation form is
received, a credit letter will be mailed to the participant.  ■



Clopidogrel + aspirin
in atrial fibrillation
Source: The ACTIVE Investigators.
Effect of clopidogrel added to aspirin in
patients with atrial fibrillation. N Engl J
Med 2009;360:2066-2078.

ESSENTIALLY ALL PATIENTS WITH ATRI-
al fibrillation (FIB) merit considera-

tion of antithrombotic therapy. For per-
sons with low-risk FIB, aspirin (ASA) is
generally preferred; for others, coumadin
provides greater risk reduction. 

Traditionally, in FIB patients who
cannot receive coumadin, ASA alone is
used, with recognition that risk reduc-
tion with ASA is less than with
coumadin. Adding clopidogrel (CPG) to
ASA might provide additional
antithrombotic efficacy, and was the
subject of this trial.

FIB patients (n = 7554) with indica-
tions for, but contraindications to,
coumadin were randomized to ASA
alone (75-100 mg/d) or ASA 75 mg/d +
CPG 75 mg/d. At a median follow-up of
3.6 years, there was a statistically signif-
icant 11% relative risk reduction (0.8%
absolute risk reduction, NNT = 125) in
vascular events (primarily stroke) favor-
ing ASA + CPG. 

That’s the good news. The bad news
is that major bleeding (consistently seen
in secondary prevention trials of an
ASA + CPG combo) was increased by a
statistically significant 57% (absolute
risk increase 0.7%, NNH = 143). 

The modest risk reduction seen with
the addition of CPG to ASA is essential-
ly offset by the risk of major bleed. An
accompanying editorial suggests that
“… clopidogrel plus aspirin will most
likely provide a net clinical benefit.” I

respectfully submit that the equipoise of
risk reduction with excess bleeding in
this trial, when coupled with the
increased expense and complexity of
dual therapy, leaves little to celebrate.  ■

Preserving beta-cell
function in DM2
Source: Bunck MC, et al. One-year
treatment with exenatide improves beta-
cell function, compared with insulin
glargine, in metformin-treated type 2
diabetic patients. Diabetes Care 2009;
32:762-768.

ACARDINAL MANIFESTATION OF TYPE 2

diabetes (DM2) is progressive loss
of beta-cell function (β-CF). Indeed, at
the time of diagnosis, as much as 50%
of β-CF has already been lost. 

In addition to monitoring glucose
control, this trial also measured β-CF
after 1 year of treatment with either exe-
natide or insulin added to metformin in
DM2 patients (n = 69).

At 1 year, the reduction in A1c was
essentially equivalent: 0.8 (exenatide) vs
0.7 (insulin glargine). As has been pre-
viously seen, the effects on body weight
differed: At 1 year, body weight
increased by 1 kg on insulin vs a 3.6 kg
decrease on exenatide.

At the conclusion of the trial, β-CF
was measurably improved on exenatide,
including first-phase insulin secretion,
but was unchanged in the insulin group.
Once insulin and exenatide were
stopped, β-CF fell back to its pre-treat-
ment levels in both groups. 

The clinical implications of these
results remain indeterminate, since ces-
sation of exenatide was associated with
prompt (< 4 weeks) resumption of pre-

treatment β-CF levels. Nonetheless,
these results hold promise that sustained
incretin-mimetic therapy might provide
sustained improvements in β-CF.  ■

Enhancing macrovas-
cular outcomes in DM2
Source: BARI 2D Study Group. A ran-
domized trial of therapies for type 2 dia-
betes and coronary artery disease. N
Engl J Med 2009;360:2503-2515.

MACROVASCULAR DISEASE — PRI-
marily MI and stroke — is the

most common cause of death and dis-
proportionately common in persons with
type 2 diabetes mellitus (DM2). BP con-
trol and reduction in LDL have both
shown risk reduction of major CV
events (MACE) in DM2. 

Because of their high-risk status, dia-
betics with established coronary artery
disease (CAD) are considered potential
candidates for revascularization, based
upon the premise of benefits seen in
other high-risk populations. The recog-
nized association of increased insulin
levels with adverse MACE outcomes
also suggests that insulin-sparing treat-
ments (e.g., insulin sensitizers such as
metformin, thiazolidinediones) might be
beneficial. To study this, a large group
of DM2 subjects (n = 2368) with estab-
lished CAD was randomized to revascu-
larization or medical therapy, and also
randomized to insulin sensitizers (met-
formin, thiazolidinediones) or non-sen-
sitizers (sulfonylurea and/or insulin).

At the end of 5 years, the groups did
not differ in outcomes. Looking specifi-
cally at the group that underwent revas-
cularization with CABG (vs PCI), there
were significantly fewer new CV events
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with intervention than with medical ther-
apy; however, the CABG group was at
substantially higher risk for events at
baseline. Recall that a similar study, the
COURAGE trial, found no advantage to
revascularization vs medical therapy in
non-diabetics with chronic stable CAD.
Over a 5-year interval, for most DM2
subjects, medical therapy provides
equally good outcomes as surgery, and
choice of therapy based upon insulin-
sensitization has no effect. Persons who
would qualify because of baseline high
risk for CABG instead of PCI might
achieve better outcomes with revascular-
ization than medical therapy.  ■

Recent insights into
lactose intolerance
Source: Gaskin DJ, Ilich JZ. Lactose
maldigestion revisited: Diagnosis,
prevalence in ethnic minorities, and
dietary recommendations to overcome
it. Am J Lifestyle Med 2009;3:212-218.

NELSON TEXTBOOK OF PEDIATRICS

reports that lactase deficiency
(LAC) occurs in 15% of whites, 40% of
Asians, and 85% of blacks. Activity of
lactase decreases with age. Additionally,
LAC may be inherited or acquired.

Although there is some support for
diagnosing LAC by response to a dairy-
free diet, specific testing — hydrogen
breath tests (believed to be the test of
choice), lactose tolerance test, stool acid-

ity test — can confirm the diagnosis. 
Symptoms of LAC are usually

dependent upon the dose of lactose: In 1
report, 20-30% of LAC subjects devel-
oped symptoms after drinking 1 glass of
milk, increasing to 50% after 2 glasses.
At a threshold of 50 g lactose (about
four 8-ounce glasses of milk), all sub-
jects were symptomatic.

Not everyone who perceives them-
selves to be lactase-deficient is: Of 40
teenage girls reporting symptomatic
LAC, only 18 were confirmed by hydro-
gen breath testing. Perhaps not surpris-
ingly, the BMD of self-diagnosed LAC
was lower than that of the control group,
corroborating the potential skeletal
health consequences of dairy avoidance.

Probiotic treatment has been shown
to favorably affect symptoms. In a study
of Chinese subjects with LAC, Bifi-
dobacterium animalis improved symp-
toms. Lactase supplements, taken 30
minutes prior to lactose ingestion,
reduce — but may not totally resolve —
symptoms. Osteoporosis remains a
prominent global problem. Better man-
agement of LAC may reduce risk for
osteoporosis.  ■

Tamsulosin and 
ophthalmic surgery
Source: Bell CM, et al. Association
between tamsulosin and serious oph-
thalmic adverse events in older men fol-
lowing cataract surgery. JAMA 2009;
301:1991-1996.

BY AGE 70, MOST MEN HAVE BPH, FOR

which α-blockers (e.g., tamsulosin,
alfuzosin, terazosin, doxazosin) com-
monly provide symptomatic relief.
Alpha receptors, the site through which
prostate and bladder symptoms are
believed to be ameliorated, are also pre-
sent in the iris. At ophthalmic surgery,
mydriasis is dependent on activation of
the iris smooth muscle dilator muscle,
which can be blocked by tamsulosin,
resulting in intraoperative floppy iris
syndrome (IFIS). 

Drawing upon a database of senior
men who had undergone cataract
surgery between 2002 and 2007 (n =
96,128), adverse ophthalmic outcomes
(retinal detachment, lens fragmentation
or displacement, or endophthalmitis)
within 14 days of surgery were com-

piled. Comparisons were made between
men who did and did not receive α-
blockers, with further comparison of
tamsulosin vs other α-blockers.

Overall, postoperative adverse events
were rare (0.3%). Nonetheless, the odds
ratio for an adverse event was more than
2-fold higher in subjects treated with
tamsulosin, and was not seen with other
α-blockers. The increased risk for post-
operative adverse events was limited to
subjects receiving tamsulosin within 14
days of surgery; past users (> 14 days)
of any α-blocker, including tamsulosin,
had no greater risk.  ■

Aspirin for primary
prevention of CV events
Source: Antithrombotic Trialists Col-
laboration. Aspirin in the primary and
secondary prevention of vascular dis-
ease. Lancet 2009;373:1849-1860.

BECAUSE STUDIES OF SECONDARY PRE-
vention of CV disease contain a

preselected, very high-risk group, risk
reduction is more readily demonstrated
than in a primary prevention population.
The relative merits (or lack of same) of
aspirin for primary prevention could
readily confuse even the most stalwart
clinician-scientist, since august consen-
sus groups have offered widely diver-
gent opinions based upon the same data.

The Antithrombotic Trialists Collab-
oration is perhaps the most widely rec-
ognized group to provide advice about
aspirin treatment. In their most recent
publication addressing aspirin for pre-
vention of vascular disease, they ana-
lyzed data from 95,000 individuals in
clinical trials for primary prevention. 

For primary prevention, there was a
reduction of CV events from
0.57%/year to 0.51%/year (a 12% rela-
tive risk reduction; P < 0.05); reduction
in stroke was not significant. This
0.06%/year absolute risk reduction in
CV events was offset by an absolute
increase in risk of 0.03%/year in major
bleeding. Perhaps most important is that
although vascular events were reduced,
vascular death was not significantly
affected. The authors conclude: “In pri-
mary prevention … aspirin is of uncer-
tain net value as the reduction in occlu-
sive events needs to be weighed against
any increase in major bleeds.”  ■
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In this issue: Comparing blood pressure med-
ications, determining optimal length of androgen-
deprivation therapy, red yeast rice for LDL
reduction, and FDA Actions.

Comparison of antihypertensive classes
All classes of antihypertensive drugs are equiv-

alent in preventing CHD and stroke according to
a British study. In the largest meta-analysis of
randomized trials of blood pressure reduction to
date, researchers reviewed the efficacy of the 5
major classes of blood pressure medications (thi-
azides, beta-blockers, angiotensin-converting
enzyme inhibitors, angiotensin-receptor blockers,
and calcium-channel blockers). Beta-blockers
were found to have a special effect over and
above that of blood pressure reduction in pre-
venting recurrent CHD events in people with a
history of CHD (29% risk reduction vs 15% with
other drugs), although this affect was limited to a
few years after myocardial infarction. Otherwise,
the 5 main classes and blood pressure-lowering
drugs were similarly effective in preventing CHD
events and strokes, with the exception of calcium-
channel blockers, which have a slightly higher
benefit in preventing stroke (relative risk, 0.92;
95% confidence interval, 0.85-0.98). There was
benefit in reducing risk of CHD and stroke with
BP-lowering treatment regardless of the patient’s
pretreatment blood pressure, surprisingly even as
low as 110 mmHg systolic and 70 mmHg dias-
tolic. Treatment with blood pressure-lowering
medications was also associated with a 13%
reduction in all-cause mortality, although there
was no reduction in cancer or nonvascular
related deaths. The authors conclude that blood
pressure lowering is important in everyone over

a certain age regardless of pretreatment blood
pressure and that all classes of blood pressure
medications had similar effective in reducing
CHD events and stroke (BMJ 2009;338:b1665).

Length of androgen-deprivation therapy
Men with locally invasive prostate cancer who

have received external beam radiation do better
with 3 years of androgen-deprivation therapy
compared to 6 months of therapy according to a
new study from Europe. After receiving radiation
therapy, 970 men were randomly assigned to 6
months of androgen suppression (n = 483) vs 3
years of suppression (n = 487). After mean fol-
low-up of 6.4 years, 132 patients in the short-term
group and 90 patients in the long-term group had
died. The number of deaths due to prostate can-
cer was 47 in the short-term group and 29 in the
long-term group. The 5-year overall mortality
was 19% vs 15.2% for short-term and long-term
suppression, respectively, with an observed haz-
ard ratio of 1.42 (P = 0.65 for non-inferiority). The
authors conclude that the combination of radio-
therapy plus 6 months of androgen suppression
provides inferior survival as compared with radi-
ation therapy plus 3 years of androgen suppres-
sion in men with locally advanced prostate
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cancer (N Engl J Med 2009;360:2516-2527). In an
accompanying editorial, Peter Albertson, MD,
points out the importance of determining the
optimal length of androgen-deprivation therapy
because of long-term side effects including
weight gain, fatigue, hot flushes, osteoporosis,
cardiac disease, and depression. With the high
level of regular screening for prostate cancer,
most men are diagnosed earlier with much lower
grade disease than those addressed in this study,
and it is unclear whether these findings can be
applied to these men with clinically localized
cancer. Radiation plus or minus androgen depri-
vation vs surgery, age of the patient at diagnosis,
and staging of the tumor all are important in
determining therapy (N Engl J Med 2009;360:
2572-2574).

Red yeast rice and LDL
Patients may be asking about red yeast rice for

the treatment of hypercholesterolemia because of
a recent study in the Annals of Internal Medicine.
Patients were recruited from a cardiology practice
in suburban Philadelphia who had had a history
of statin-associated myalgias. Thirty-one patients
were randomized to receive red yeast rice 1800
mg or placebo twice daily for 24 weeks. All
patients were also enrolled in a 12-week therapeu-
tic lifestyle program. Red yeast rice was effective
in lowering LDL-cholesterol an average of 43
mg/dL from baseline at week 12 and 35 mg/dL at
week 24 compared to reductions of 11 mg/dL at
week 12 (P <  0.001) and 15 mg/dL at week 24 (P
= 0.011) in the lifestyle-only group. Total choles-
terol was also lowered in the treatment group,
although there was no change in HDL-cholesterol
or triglycerides. Treatment with red yeast rice was
not associated with changes in liver enzymes or
CPK levels and there was no difference in weight
loss or pain severity scores between the two
groups. The authors conclude that red yeast rice
and therapeutic lifestyle change decreased LDL-
cholesterol without increasing CPK or pain levels
in patients with a history of statin-related myopa-
thy (Ann Intern Med 2009;150:830-839). 

The study is interesting because of the large
number of patients who do not tolerate statins
due to muscle pain and weakness. These patients
frequently experience myalgias without myositis
(normal CPK levels), and the majority continue to
have symptoms despite dose adjustments or
changing to a different statin. Red yeast rice is a
Chinese supplement known to contain naturally
occurring lovastatin (monocolin K) and other

monocolins that inhibit HMG-CoA reductase, the
same enzyme targeted by statins. It is unclear
why red yeast rice is better tolerated than com-
mercial statins, but the authors suggest it may be
due to the relatively low dose of the statin, or
other, yet undiscovered properties of red yeast
rice. The authors also point out that since red
yeast rice is a supplement, the chemical composi-
tion of different manufacturers is problematic
and that patients should be monitored while tak-
ing the product. These findings beg the question
whether low-dose generic lovastatin may be
equally well tolerated, but future studies may
help determine if red yeast rice has unique prop-
erties that make it an option for the many
patients who do not tolerate statins and need to
lower cholesterol. In 2007, the FDA issued a
warning to consumers to avoid red yeast rice
because it contains a pharmaceutical drug,
though most products marketed in this country
contain negligible amounts of lovastatin.

FDA Actions
The FDA has alerted consumers that 3 Zicam®

products may result in long-lasting or permanent
loss of smell (anosmia). Zicam Cold Remedy
Nasal Gel, Zicam Cold Remedy Nasal Swabs, and
Zicam Cold Remedy Swabs Kids Sized are all
implicated, and the FDA is recommending that
consumers stop using the products and throw
them away. All 3 of these products contain zinc,
which has not been shown to be effective in
reducing the duration or severity of cold symp-
toms. Other Zicam oral tablets and lozenges have
not been included in this advisory. Matrixx
Initiatives, the manufacturer of Zicam, is offering
refunds for the 3 products noted above. The com-
pany is also withdrawing the two adult products
from the market — Cold Remedy Swabs Kids
Sized had been previously withdrawn. There
have been more than 130 reports of anosmia asso-
ciated with intranasal Zicam product use ranging
from 1 dose to long-term use.

The FDA has approved the first formulation of
parenteral ibuprofen to treat fever and pain in
hospitalized patients. The drug is given intra-
venously over 30 minutes in doses of 400-800 mg
every 6 hours as needed for pain; lower doses are
indicated for fever. As with all NSAIDs, caution is
warranted when using injectable ibuprofen in
patients with heart failure, renal dysfunction,
increased risk for thrombosis, or history of ulcers
or GI bleeding. Injectable ibuprofen is marketed
by Cumberland Pharmaceuticals as Caldolor™.  ■
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