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ABSTRACT & COMMENTARY

Fibromyalgia: A Small Fiber Neuropathy?
By Michael Rubin, MD

Professor of Clinical Neurology, Weill Cornell Medical College

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

SYNOPSIS: In a detailed clinical analysis of patients with fibromyalgia compared to normal controls, patients with fibromyalgia had 
significantly lower epidermal nerve fiber density in the distal leg skin biopsies, and distal hypesthesia, compared to normal controls. 

SOURCE: Caro XJ, Winter EF. Evidence of abnormal epidermal nerve fiber density in fibromyalgia. Arthritis Rheumatol 2014;66:1945-
1954.

Fibromyalgia (FM) — a controversial illness of 
undetermined cause, characterized by widespread 
musculoskeletal pain and fatigue, six times more 

common in females, and one in which the role of 
organic illness is itself questioned — is surprisingly the 
most common cause of generalized, musculoskeletal 
pain in women between the ages of 20 and 55 years, 
with a prevalence in the United States of approximately 
2% and increasing with age. Patients appear well, 
no objective abnormalities are found on physical 
examination, and routine laboratory and radiologic 
studies are normal. Alterations in central nervous 
system pain processing have been hypothesized to 
explain its pathophysiology, but evidence now points to 
a peripheral nervous system etiology.

Forty-one consecutive outpatients with clinical 
features of FM, presenting to a private, consultative 
rheumatology practice in Northridge, CA, between 
January 2007 and August 2011, and satisfying 
American College of Rheumatology 1990 criteria for 
FM, underwent bilateral Wartenberg pinwheel and 
128-Hz tuning fork sensory testing of the legs and 
blood studies, including erythrocyte sedimentation 
rate, C-reactive protein, extensive autoimmune testing, 
serum protein electrophoresis, spectrophotometry, 
capillary electrophoresis, and thyroid function testing. 
To determine epidermal nerve fiber density (ENFD), 
all underwent skin punch biopsies, taken from the 
proximal anterolateral thigh at the level of the pubis 
and the distal anterolateral leg, 10 cm proximal to the 
lateral malleolus. Forty-seven normal persons served 
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as controls and underwent similar testing, 
including skin punch biopsy. Exclusionary 
criteria included any disorder possibly 
associated with neuropathy including 
diabetes, lupus, sarcoidosis, Sjögren’s 
syndrome, active hepatitis C virus infection, 
or a history of cancer within 5 years of the 
study. Statistical analysis comprised the 
one-tailed t-test and one-way analysis of 
covariance, with P values ≤ 0.05 (one-tailed) 
considered significant.

Stocking hypesthesia was found in all 
FM patients, who also demonstrated 
a significantly lower ENFD compared 
to normal controls. Distal calf, but not 
thigh, ENFD was inversely correlated to 
interleukin-2 receptor levels in FM patients 
and, based on thigh-to-calf ENFD ratios, FM 
appears to be affected by both a diffuse and 
length-dependent process. Advancing age did 
not explain these findings, which support the 
notion that pain in FM is due to the presence 
of a small fiber neuropathy. 

n COMMENTARY
Abnormal peripheral C-nociceptor 
function may also contribute to the pain 
in FM and is found in the majority of such 
patients.1 Microneurographic recording of 
C-nociceptors in 30 women with FM, 17 
with small fiber neuropathy, and 9 normal 
controls revealed that 76.6% of FM patients 
demonstrated abnormal silent, but not 
mechanosensitive, nociceptor behavior, with 
spontaneous activity seen in 31% of FM 
patients, 34% of small fiber neuropathy 
patients, and 2.2% of controls. Given 
that small fiber neuropathy is present in 
many FM patients, it is not surprising that 
hyperexcitability of silent nociceptors present 
in the former resembles that in the latter. 
Abnormal peripheral C-nociceptor activity 
may be the common denominator underlying 
pain in both these conditions.   n

REFERENCE
1. Serra J, et al. Hyperexcitable C nociceptors in fibromy-

algia. Ann Neurol 2014;75;196-208.

ABSTRACT & COMMENTARY

Migraines: Much More Complicated 
Than Just a Headache
By Dara Jamieson, MD

Assistant Professor of Clinical Neurology, Weill Cornell Medical College

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

SYNOPSIS: Migraine is associated with multiple disorders, including irritable bowel syndrome, restless legs 
syndrome, and non-alcoholic fatty liver disease. Understanding how these disparate disorders link to migraine 
may lead to an increased understanding of the pathogenesis of this complex neurological condition. 

SOURCES: Lau CI, et al. Association between migraine and irritable bowel syndrome: A population-based 
retrospective cohort study. Eur J Neurol 2014;21:1198-1204.

Zanigni S, et al. Association between restless legs syndrome and migraine: A population-based study. Eur J 
Neurol 2014;21:1205-1210.

Celikbilek A, et al. Non-alcoholic fatty liver disease in patients with migraine. Neurol Sci 2014; Apr 23. DOI 
10.1007/s10072-014-1798-1. 

Migraine is multifaceted with many 
different presentations of pain and 

associated neurological symptoms. Multiple 
disparate neurologic and non-neurologic 
disorders without an intuitive association 
appear linked to migraine. Migraine and 
irritable bowel syndrome (IBS) both have 
triggered episodic pain in an overlapping 
population. In a retrospective, case-control 
study, the association between migraine 
and IBS was investigated using data from 

the National Health Insurance Research 
Database of Taiwan, with 14,117 newly 
diagnosed migraine cases and 56,468 
migraine-free individuals as the comparison 
cohort. Every patient with newly diagnosed 
migraine was observed until a diagnosis of 
IBS was made. Using the multivariate Cox 
proportional hazards regression model, the 
incidence of IBS was 1.95-fold higher in the 
migraine cohort than in the comparison 
cohort (73.87 vs 30.14 per 10,000 person-
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years). The adjusted cumulative incidence of IBS was 
also higher in the migraine group than in the control 
group in the follow-up years, with the risk found to be 
most prominent in the youngest group (< 30 years old), 
who exhibited a 3.36-fold increased risk of IBS. The 
incidence of IBS in migraine sufferers tended to increase 
with the frequency of migraine-related outpatient visits or 
hospital admissions per year. This retrospective, cohort, 
population-based study demonstrated that migraine is 
associated with an increased risk of IBS after adjusting for 
comorbidities, particularly in the young population. The 
authors invoke a genetically predisposed hyperexcitable 
nervous system, with a serotonergic mechanism, to 
explain a shared pathophysiology of migraine and IBS.

Restless legs syndrome (RLS) has been noted with 
increased prevalence in migraineurs. Zanigni et al 
assessed the association using a computer-assisted 
personal interview and self-administered questionnaires 
with 1567 adults living in South Tyrol, Italy. The 
questionnaires were based on the International 
Classification of Headache Disorders 2nd edition (ICHD-
II), which was used to define the headache type (e.g., 
migraine with and without aura; tension-type headache). 
Migraineurs (with and without aura) had an increased 
risk of having RLS after adjustment for well-known 
headache confounding factors such as age, sex, major 
depression, anxiety, and sleep quality (odds ratio 1.79; 
95% confidence interval, 1.00-3.19; P = 0.049). RLS was 
not significantly associated with tension-type headache. 
The association between RLS and migraine may be 
explained by overlapping dopaminergic pathogenic 
pathways. However, disturbed sleep, a major trigger for 
migraine attacks, could factor into the association with 
RLS. 

Migraine may be linked to metabolic syndrome (MetS), 
which is associated with hypertension, dyslipidemia, 
obesity, and insulin resistance. Non-alcoholic fatty liver 
disease (NAFLD) is regarded as the liver manifestation 
of MetS, but the relationship between migraine and 
NAFLD is unknown. In a cross-sectional study by 
Celikbilek et al, 90 consecutive migraine patients had 
abdominal ultrasonography and blood work for markers 
of MetS. The measurements of body mass index, waist 
circumference, serum insulin level, and insulin resistance 
were significantly higher in migraine patients with 
NAFLD than in migraine patients without NAFLD. 
The incidence of migraine with aura was higher and the 
disease and attack durations were significantly longer in 
migraineurs with NAFLD than in those without NAFLD. 
However, the headache characteristics did not correlate 
with either the hepatosteatosis grade or degree of insulin 
resistance in migraine patients. The results showed that 
NAFLD may be found in migraine patients with  
 

higher frequency of auras and longer disease and attack 
durations. 

n COMMENTARY
The comprehensive pathophysiological basis for 
migraine and its associated findings remains elusive. 
Multiple different cerebral and brainstem pathways and 
neurotransmitters have been invoked to explain this 
very complicated neurological disease. Many systemic 
disorders have been associated with migraines without 

clear mechanistic explanations for what appears to be 
an incomprehensible linkage. The more-likely-than-
not linkage between migraine with aura and patent 
foramen ovale may be the strongest, albeit obscure, 
association. However, there are many other less 
prevalent migraine-associated diseases and syndromes. 
The authors of the cited articles emphasize different 
pathophysiological pathways to explain the associations 
between migraine and IBS, RLS, and NAFLD. Lau 
et al noted that serotonin (5-HT) is abundant in the 
gastrointestinal system and acts as a mediator between 
the central nervous system and the enteric nervous 
system. Both 5-HT agonists and antagonists have been 
proved to be effective in reducing abnormal motility 
and visceral hypersensitivity in IBS patients and are 
used in the acute and preventive treatment of migraine. 
Zanigni et al hypothesized that dysfunction in the 
hypothalamic dopaminergic A11 nucleus, as well 
as disorders of iron metabolism, may link migraine 
and RLS pathogenesis. Celikbilek et al noted that 
hepatocyte damage in NAFLD is accompanied by the 
release of proinflammatory cytokines. The “neurogenic 
inflammation” with neurogenic plasma extravasation 
and vascular meningeal inflammation noted in migraine 
may link these two seemingly disparate conditions. 
The three blind men describing different parts of an 
elephant seemed to be encountering different animals, 
until their findings were combined and synthesized. 
As odd as these epidemiological associations may be, 
unraveling their mechanistic explanations may lead to a 
greater understanding of the widely prevalent and very 
complicated disease, migraine.   n

[Unraveling the mechanistic 
explanations between migraine 
and IBS, RLS, and NAFLD may 
lead to greater understanding 
of the widely prevalent and 
complicated disease — migraine.]
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ABSTRACT & COMMENTARY

Oral Antibiotics for CNS Lyme Disease
By Joseph E. Safdieh, MD

Assistant Professor of Neurology, Weill Cornell Medical College

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

SYNOPSIS: Lyme disease with CNS involvement may respond well to oral doxycycline therapy and intravenous antibiotics may not be 
necessary.

SOURCE: Bremell D, Dotevall L. Oral doxycycline for Lyme neuroborreliosis with symptoms of encephalitis, myelitis, vasculitis or 
intracranial hypertension. Eur J Neurol 2014;21:1162-1167.

Lyme disease is a common spirochetal infection in the  
 United States and Europe. It is caused by Borrelia 

burgdorferi, which is acquired via a tick bite. Typical 
manifestations include a local “bullseye” rash (erythema 
migrans) followed by systemic dissemination to the 
joints, heart, and nervous system. Neurologic symptoms 
are usually caused by meningeal involvement and involve 
the peripheral nervous system (PNS). These symptoms 
include facial palsy, headache, and painful radiculitis. 
European and American guidelines recommend that 
Lyme disease with PNS involvement can be successfully 
treated with oral doxycycline or intravenous ceftriaxone, 
but state that for cases of Lyme disease with central 
nervous system involvement, intravenous ceftriaxone 
should be used.1 CNS involvement includes encephalitis, 
myelitis, vasculitis, or intracranial hypertension. There 
have been no controlled trials of specific therapies for 
Lyme disease with CNS involvement. In this study, the 
authors present outcomes data in a retrospective cohort 
of patients with neurologic Lyme disease (CNS and/or 
PNS) who were treated only with oral doxycycline. 

The study was conducted at a hospital in Sweden 
over a 22-year period from 1990-2012. Patients were 
diagnosed with Lyme neuroborreliosis if they had 
symptoms consistent with CNS or PNS involvement 
and CSF mononuclear pleocytosis with either preceding 
erythema migrans or positive CSF Lyme antibodies. 
All patients were treated with oral doxycycline and 
underwent repeat CSF analysis 4-8 weeks after treatment 
and a follow-up visit at 6 months. During the study 
period, a total of 366 patients were diagnosed with Lyme 
neuroborreliosis, of which 31 had CNS involvement. The 
majority of CNS presentations were of the encephalitis 
type. The most common symptoms were cognitive 
impairment, confusion, and ataxia. Most patients were 
treated for 10 days, and some for 21 days. Pre-treatment 
CSF mononuclear cell count was 213 cells/uL before 
treatment in patients with CNS involvement. Post-
treatment, the CSF cell count improved significantly with 

a mean of 22 mononuclear cells/uL. CSF protein also 
decreased significantly after treatment. Of note, most 
patients improved clinically. Ten became normal, 12 
had mild residual deficits, and four had major residual 
deficits. The authors conclude that oral doxycycline is a 
reasonable, effective, and appropriate treatment for CNS 
Lyme disease. 

n COMMENTARY
This is an important study which does suggest that 
Lyme disease, whether with CNS or PNS involvement, 
may respond well to oral doxycycline. The fact that all 
patients had a significant improvement in their follow-up 
CSF cell count and protein provides objective evidence 
that the oral antibiotic was effective in treating the Lyme 
infection. This study confirms that CNS involvement in 
Lyme disease is relatively rare (31 patients out of 366 
with neurologic Lyme disease) and when it does occur 
is a serious illness. The fact that only four patients from 
the cohort were left with major residual deficits does 
suggest that CNS Lyme patients may indeed do well 
with doxycycline. This study is not the final word on the 
subject. Its retrospective design and lack of a comparison 
group to intravenous ceftriaxone weakens the authors’ 
conclusion. That said, there are no randomized studies of 
intravenous vs oral antibiotics in CNS Lyme disease, nor 
are there any rigorous controlled studies in acute CNS 
Lyme disease treatment, so this study does add some 
value to the literature. Currently, the major American 
guidelines still recommend intravenous ceftriaxone 
for neurologic Lyme disease with CNS involvement 
based on the available evidence and expert consensus. 
Clearly, more studies are needed to definitely answer this 
question.   n

REFERENCE
1. Halperin JJ, et al. Practice parameter: Treatment of nervous system 

Lyme disease (an evidence-based review): Report of the Quality 
Standards Subcommittee of the American Academy of Neurology. 
Neurology 2007;69:91-102.
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ABSTRACT & COMMENTARY

A Novel Magnetic Resonance Spectroscopy 
Marker for Multiple Sclerosis
By Susan Gauthier, DO, MPH

Assistant Professor of Neurology, Weill Cornell Medical College

Dr. Gauthier reports she receives research support from EMD Serono, Biogen Idec, and Novartis Pharmaceuticals, and is 
on the speakers bureau for Biogen Idec and Teva Neurosciences. 

SYNOPSIS: The metabolite ratio of myo-inositol to N-acetylaspartate was utilized as a novel magnetic resonance spectroscopy marker to 
study the combined influence of gliosis and axonal loss on degeneration in multiple sclerosis (MS). This novel metabolite ratio within normal 
appearing white matter predicted annualized brain atrophy and clinical disease metrics in both preliminary and confirmatory cohorts of MS 
patients. 

SOURCE: Llufriu S, et al. Magnetic resonance spectroscopy markers of disease progression in multiple sclerosis. JAMA Neurol 
2014;71:840-847.

Multiple sclerosis (MS) is a complicated disease 
having both inflammatory (relapsing) and 

degenerative (progressive) stages. Most agree that the 
degenerative aspect of MS is multifactorial and relates 
to events occurring throughout the lifetime of a disease. 
Contributing factors leading to end-stage neuronal 
loss, as measured by brain atrophy and sustained 
clinical progression, are likely to encompass all facets 
of the disease such as myelin loss, axonal injury, and 
astrogliosis. Currently, we have a number of new 
imaging modalities to study each of these pathological 
processes in vivo and gain an improved understanding of 
the individual impact and interaction of these different 
pathological events on disease progression. 

The current study utilizes both magnetic resonance 
spectroscopy (MRS) and myelin water fraction (MWF) 
imaging as non-conventional imaging parameters to 
predict annualized brain atrophy, annualized clinical 
progression (as measured by EDSS and MSFC), and 
sustained (12 months) disability progression (EDSS and 
MSFC) over a mean follow-up of 4 years. The MRS 
metabolites measured included both N-acetylaspartate 
(NAA) and myo-inositol (mI); the former is a marker 
of neuronal/axonal integrity and the latter originates 
from intracellular astrocyte stores and elevates with 
astroglial hypertrophy. Multi-component T2 relaxometry 
is an imaging modality that derives MWF; this fraction 
represents the water within the myelin bilayers over the 
total brain tissue water and thus is an indirect measure 
for myelin. In the preliminary cohort of patients, NAA 
and mI were measured in normal appearing white matter 
(NAWM) and gray matter (GM) from a region covering 
four slices above the corpus callosum, and median MWF 
was calculated within the NAWM. In the modeling steps 
of the analysis, the authors found a statistically significant 
interaction between NAA and mI measurements. Using 
these findings and the biological inference that increased 

gliosis is associated with reduced axonal integrity, 
the metabolite measurements were combined into a 
novel ratio of mI:NAA. In the preliminary cohort (59 
patients), the ratio of mI:NAA in NAWM was predictive 
of annualized brain volume loss (P = 0.02), annualized 
decrease in MSFC z-scores (P < 0.001), and sustained 
decrease in MSFC (P = 0.01). Individual metabolite 
measurements within the NAWM and GM as well as 
GM mI:NAA and NAWM MWF were not significant 
predictors. No predictors had a statistically significant 
influence on EDSS progression. In the confirmatory 
cohort (220 patients), MRS metabolite measurements 
were derived from only a single 1.5 cm thick slice above 
the corpus callosum and MWF was not used. In this 
cohort, NAWM mI:NAA similarly predicted annualized 
brain volume loss (P = 0.02), EDSS, and MSFC 
worsening per year as well as sustained EDSS progression 
(not sustained MSFC progression). 

n COMMENTARY
These authors were the first to apply the novel MRS 
metabolite mI:NAA ratio to a well-designed study of MS. 
The combined mI:NAA ratio, as opposed to individual 
metabolites, demonstrated an impact of disease 
progression, which suggests that neuronal degeneration 
is partially dependent on an interactive relationship 
between white matter axonal loss and increased gliosis. 
Biologically, these results have plausibility and there was 
a similar result in the confirmatory cohort. NAWM and 
MWF were not predictive of disease progression and, 
consequently, the authors proposed that myelin loss has 
a minimal impact on degeneration. Pathological studies 
suggest that focal myelin loss at lesions contributes to 
chronic axonal loss; therefore, the contribution of myelin 
content on degeneration was potentially underestimated 
in this study. GM metabolite measurements were 
not predictive and were felt to be a limitation of the 
instrument; however, with continued MR advancements, 
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we hope to gain a better understanding of GM 
pathology and its contribution. Finally, the results on 
clinical disability varied between cohorts and are less 
straightforward to interpret. However, differences in 
progression rates between the two groups may potentially 

explain this discrepancy. In conclusion, this study 
demonstrates the application of a novel MRS marker and 
has provided new insight into the pathological processes 
leading to degeneration in MS.   n

ABSTRACT & COMMENTARY

Clinical Differences Between  
Early- and Late-Onset Alzheimer’s Disease
By Michael Lin, MD, PhD
Assistant Professor of Neurology and Neurosciences, Weill Cornell Medical College

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

SYNOPSIS: In a large pooled database from seven AD clinical trials, the clinical features of early and late-onset AD were compared and 
contrasted. 

SOURCE: Panegyres PK, et al. Early-onset Alzheimer’s disease: A global cross-sectional analysis. Eur J Neurol 2014;21:1149-1154.

Although the majority of cases of Alzheimer’s disease 
(AD) have initial symptoms at age > 65 (late-onset 

AD, LOAD), the index case described in 1906 was in 
a 50-year-old woman; for much of the 20th century, 
the term AD was reserved for cases beginning at age < 
65 (now called early-onset AD, EOAD). Despite this 
history, there have been relatively few large-scale studies 
of EOAD.

To compare clinical and demographic characteristics 
of EOAD vs LOAD, an Australian group queried a 
large global database containing information on more 
than 3000 subjects who were in the placebo arms of 10 
clinical trials on AD from seven major pharmaceutical 
companies. The companies agreed to rework their 
trial data into a uniform format specified by the 
Coalition Against Major Diseases and the Clinical Data 
Interchange Standards Consortium.

Of the 3747 AD subjects extracted from the database, 
614 (16.4%) were EOAD cases. The mean ages of 
EOAD and LOAD were 59.3 (SD = 3.76) and 76.2 (SD 
= 5.98), and there was no difference in sex distribution. 
The key differences between EOAD and LOAD were:
1. A higher proportion of EOAD cases consisted 

of ethnicities other than white, black, or Asian 
compared to LOAD (3.4% vs 1.3%, P = 0.002),

2. LOAD cases were more likely to have vascular 
risk factors such as hypertension, stroke, and atrial 
fibrillation (P < 0.01) as well as hypothyroidism  
(P = 0.006),

3. A higher proportion of LOAD cases had a first-
degree relative with AD compared to EOAD cases 
(68.9% vs 57.5%, P < 0.0001),

4. A higher proportion of EOAD cases had anxiety or 
depression than LOAD cases (30.9% vs 23.2%, P < 
0.0001), and

5. LOAD cases were more likely to be on donepezil 
(48.8% vs 39.7%, P < 0.0001) or risperidone (6.2% 
vs 3.4%, P = 0.008).

n COMMENTARY
Although this was a large study, several cautions should 
be kept in mind. First, it consisted solely of participants 
in clinical trials, a rather select group. For example, the 
proportion of EOAD cases in this study (16.4%) is larger 
than estimates in the general population (~5% according 
to the Alzheimer Association), perhaps because EOAD 
cases may be more motivated to participate in studies. 
Second, because age was the defining feature separating 
EOAD and LOAD, and because vascular risk factors are 
age-related, it is unclear whether the association between 
vascular risk factors and LOAD is due to age alone, or 
whether there is more pathophysiologic significance. The 
cross-sectional design also precludes conclusions about 
causation, but the results are consistent with growing 
consensus that vascular risk factors are involved in AD. 
Third, data such as education, socioeconomic status, 
and genotype were unavailable. These data would be 
particularly important in trying to understand the role of 
ethnicity, which clearly interacts with both socioeconomic 
and genetic factors, and the association with family 
history. It is puzzling that family history was more 
strongly associated with LOAD, considering that the 
known autosomal dominant causes of AD (mutations in 
APP, PS1, and PS2) and the strongest genetic risk factor 
for AD (apoE4) are all associated with earlier onset.

Other findings are also puzzling. EOAD cases were less 
likely to be treated with donepezil, even though the same 
authors had previously found that EOAD cases had 
lower mini-mental state scores at baseline and that the 
difference enlarged over time. Given greater cognitive 
impairment and neuropsychiatric symptomatology 
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in EOAD, it is also puzzling that there was less use of 
neuropsychiatric medications in EOAD. Finally, it would 
be very interesting to consider whether biomarkers such 
as CSF Abeta and tau or amyloid PET imaging were 
different between EOAD and LOAD.

These cautions aside, the collaboration involved in 
voluntary pooling of data from multiple studies, 
reworked to have a uniform consensus format, is to be 
strongly encouraged.   n

By Matthew E. Fink, MD

Professor and Chairman, Department of Neurology, Weill Cornell Medical College, and Neurologist-in-Chief, New York 
Presbyterian Hospital

SPAN-100 Index: Simple Method to Estimate Clinical Outcome after Ischemic Stroke

SOURCE: Ovbiagele B, et al. A simple risk index and thrombolytic treatment response in acute ischemic stroke. JAMA Neurol 
2014;71:848-854.

The Stroke Prognostication Using Age and the NIH 
Stroke Scale index (SPAN-100) was created by 

combining the patient age in years plus the NIH Stroke 
Scale score. A score of 100 or higher was defined as 
“positive” and identified a high-risk patient with an 
acute ischemic stroke. The SPAN-100 score measures the 
known predictors of poor prognosis — advanced age and 
stroke severity — combining them into a simple score 
that is used to predict clinical outcome. The SPAN-100 
score was shown to be predictive of risk of intracerebral 
hemorrhage after administration of t-PA, as well as 
poor clinical outcome. In the current study, in addition 
to validating the score as an outcome predictor, the 
authors sought to determine if it could be used as a way 
of predicting the outcome of treatment with intravenous 
t-PA.

An international repository of clinical trials data was 
used and analyzed to assess the validity of this score to 
predict outcome. The analysis included 7093 patients 
from four large clinical trials from the years 2002 to 
2006. The primary outcome was the risk of death 

or severe disability at 90 days after stroke onset. The 
authors found 10.5% of the patients were SPAN-100 
positive and 38.5% of the patients received intravenous 
thrombolysis. Compared with SPAN-100 negative 
patients, SPAN-100 positive patients were more likely to 
experience a poor outcome of death or severe disability 
compared to SPAN-100 negative patients. The adjusted 
odds ratio for a catastrophic outcome was 9.03 (95% 
confidence interval, 6.68-12.21). However, there was 
also an interaction between SPAN-100 index status and 
thrombolysis treatment, revealing a reduction in the 
likelihood of severe disability or death in patients who 
were SPAN-100 positive and received thrombolytic 
treatment for acute ischemic stroke (odds ratio, 0.46). 
Interactions were not observed in SPAN-100 negative 
patients related to thrombolytic therapy. SPAN-100 
positivity in this study was associated with poor 
outcome, but also was associated with a better response 
to intravenous thrombolysis therapy than previously 
believed, and suggests that even elderly patients with a 
high NIH Stroke Score can still benefit from intravenous 
thrombolysis.   n

SSRI Use May Increase the Risk of Cerebral Bleeding

SOURCE: Aarts N, et al. Inhibition of serotonin reuptake by antidepressants and cerebral microbleeds in the general population. Stroke 
2014;45:1951-1957.

Serotonin-selective reuptake inhibitors (SSRIs) are 
widely used in the treatment of post-stroke depression 

as well as anxiety disorders. They are also being studied 
in clinical trials of post-stroke rehabilitation to see if 
their use improves recovery. However, observational 
studies have indicated that the use of SSRIs increases 
all-cause mortality in elderly people, as well as increases 
in myocardial infarction, stroke, falls, seizures, and 
gastrointestinal bleeding. In addition, an observational 
study and meta-analysis of 16 published trials of more 

than 500,000 patients indicated an increased risk of 
intracerebral hemorrhage, with an odds ratio of 1.46. 
These findings were not a surprise, in light of the 
known effects that SSRIs have on platelet function by 
virtue of their specific activities on serotonin reuptake, 
and decreased platelet function and decreased platelet 
aggregation results in an increase in hemorrhage risk of 
all types. 

The authors of this study analyzed patients in the 
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[IN FUTURE  
ISSUES] 

1. Which of the following statements regarding 
fibromyalgia is false?
a. Abnormal peripheral C-nociceptor function 
may contribute to the pain in fibromyalgia.

b. Epidermal nerve fiber density is lower in 
fibromyalgia than in normal controls.

c. Epidermal nerve fiber density is inversely 
correlated to interleukin-2 receptor levels in 
fibromyalgia patients.

d. Based on thigh-to-calf epidermal nerve 
fiber density ratios, fibromyalgia appears 
to be affected by both a diffuse and length-
dependent process. 

e. None of the above statements is true.

2. The association between restless legs syndrome 
and migraine with aura is likely related to 
which of the following?
a. Patent foramen ovale

b. Dopaminergic projections from the 
hypothalamus

c. Serotonergic pathways in the brainstem

d. Metabolic syndrome

e. “Neurogenic inflammation”

3. Oral doxycycline appears to be effective in 
the treatment of Lyme disease with CNS 
involvement.
a. True

b. False

4. What is the strongest predictor of annualized 
brain volume loss?
a. mI:NAA in NAWM

b. NAA MWF

c. mI in GM

d. NAA in GM

e. mI:NAA in GM

5. Which of the following is false about 
Alzheimer’s disease?
a. The majority of cases of Alzheimer’s disease 
occur after age 65.

b. The first described case of Alzheimer’s 
disease, published in 1906, was a case of late-
onset AD.

c. The known genetic causes of AD (APP, PS1, 
PS2) are early-onset cases.

d. The strongest genetic risk factor for AD is 
apoE4 positivity.

e. Early-onset AD results in greater cognitive 
impairment than late-onset AD. 

6. The very elderly patient with an acute 
ischemic stroke does not have an increased 
risk of thrombolysis-associated intracerebral 
hemorrhage 
a. True

b. False

7. SSRIs are known to have an inhibitory effect of 
platelet function, and may be associated with 
bleeding complications. 
a. True

b. False

CME QUESTIONS

Deep Brain Stimulation for Dystonia

population-based Rotterdam study to look at 
the risk of micro-bleeds in a population that 
was taking SSRIs. Brain MRIs were available 
in 5000 patients and accurate pharmacy 
records were reviewed to identify patients who 
were taking SSRIs that had high serotonin 
reuptake inhibition. MRIs were specifically 
studied for the presence of micro-bleeds as 
a marker for potential risk for intracerebral 
hemorrhage.

The use of antidepressants that had strong 
serotonin reuptake inhibition was not 

associated with an increased risk of cerebral 
micro-bleeds, and the authors concluded that 
the use of these medications does not increase 
the risk of clinically significant hemorrhagic 
complications, including intracerebral 
hemorrhages. In light of the widespread use 
of these drugs for treatment of post-stroke 
depression, this is important information to 
be integrated into the total plan of therapy 
for the rehabilitation of patients with stroke. 
However, an observational study of this type 
does not definitively rule out a bleeding risk for 
this class of medications.    n
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