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PROGRESSIVE MS
(2.1)
Stat1 Regulates Neural Stem-Cell Function By Transcriptional
Regulation of Sox9
Jaime Imitola1, Wassim Elyaman2, Marta Olah2, William Orent2, Samia Khoury2 and
Sarah Starossom2
Neurology, Harvard Medical School, Boston, PA, 2Neurology, Harvard Medical
School, Boston, MA

1

BACKGROUND: Neural stem cells (NSCs) have great potential in treating
neurodegeneration. The self-renewal of endogenous NSCs can be increased
during acute injury. We have shown that during EAE (the animal model
of multiple sclerosis) chronic inflammation decreases the repair potential
of subventricular zone (SVZ) NSCs. However, the specific pathways that
are altered are largely unknown. OBJECTIVES: To identify mechanisms
for neural stem cell failure in EAE. METHODS: We investigated the
expression of STAT1 by qPCR and confocal microscope in EAE. Retrovirus
STAT1-GFP to study self-renewal of NSCs. Stat1-/- NSCs were analyzed in
vivo and in vitro. Microarray analysis of IFN-g treated and Stat1-/- NCSs
with genomic pathway analysis, was used to identify new candidates and
confirmed by western blot. Chromatin Immunoprecipitation (CHIP) assay
and transfection of Sox9 luciferase constructs were used to refine regions of
Sox9 involved in Stat1 binding. RESULTS: We report increase of STAT1
in the Sox2+ adult NSCs from SVZ of mice in the chronic and relapsing
remitting models of EAE. Overexpressing STAT1 in NSCs by a Stat1 virus
decreases NSCs self-renewal capacity; in contrast Stat1 -/- mice exhibit an
increase in proliferation and population doublings in neurospheres in vitro
and an increase in the proliferation of Sox2 NSCs in vivo. Furthermore, Stat1/- NSCs showed increased self-renewal, neurogenesis, oligodendrogenesis
and survival to deleterious signals. Activation of STAT1 during EAE is
likely mediated by IFN-g as evidenced by increased IFN-g and not IL-17
producing cells in the CSF of EAE animals. In vitro, IFN-g was superior to
IL-17 in reducing self-renewal of NSCs, inducing STAT1 phosphorylation
and increased Stat1, p21Cip1, p16ink4A gene expression. Using genomic
network analysis of IFN-g treated NSCs, we found that Stat1 gene network
was induced by IFN-g in NSCs, and Stat1-/- NSCs were resistant to the IFN-g
deleterious effect. One of the increased genes in Stat1-/- NSCs was the core
NSC transcription factor Sox9, critical for NSCs renewal and differentiation.
IFN-g decreases Sox9 expression in a Stat1 dependent manner. Furthermore
Sox9 upregulation associates with increased self-renewal and downregulation with decreased self-renewal of NSCs. CHIP assay, revealed that
Stat1 binds three different regions of the Sox9 promoter. Using multiple
Sox9 luciferase constructs spanning the entire promoter region to refine the
Sox9 region bound by Stat1, we demonstrated that Stat1 is a transcriptional
repressor of Sox9 with maximum efficacy in a conserved 0.5 Kb region of
the 5’ flanking region of the Sox9 promoter. CONCLUSIONS: We identify
for the first time an immunological mechanism that negatively impacts
NSCs, and a novel role of Stat1 as a checkpoint for self-renewal of NSCs
limiting homeostatic proliferation. Thus, inactivation of Stat1 and promotion
of Sox9 may offer a target to enhance neuro-regeneration.
Disclosure: Nothing to disclose.

(2.2)
Sex
Chromosome
Complement
Neurodegenerative Response To Injury

Affects

The

CNS

Sienmi Du1, Noriko Itoh1, Arthur P Arnold2 and Rhonda R Voskuhl1
Neurology, UCLA, Los Angeles, CA, 2Integrative Biology & Physiology, UCLA,
Los Angeles, CA

1

BACKGROUND: Women are more susceptible to multiple sclerosis and
have more robust immune responses than men. However, men with
MS tend to demonstrate a more progressive disease course than women,
suggesting a disconnect between the severity of an immune attack and
the CNS response to a given immune attack. We have previously shown
in a multiple sclerosis model, experimental autoimmune encephalomyelitis
(EAE), that autoantigen-sensitized XX lymph node cells, compared with
XY, are more encephalitogenic. These studies demonstrated an effect
of sex chromosomes in the induction of immune responses, but did not
address a potential role of sex chromosomes in the CNS response to
immune-mediated injury. OBJECTIVES: The objective of this study is to
determine if sex chromosomes may play a role in the CNS response to injury
during EAE. METHODS: To test whether sex chromosomes may directly
influence the CNS response to injury, we used SJL transgenic mice, in which
the testis-determining factor Sry has been deleted from the Y chromosome
(denoted Y-). Comparisons between XX and XY- mice reveal effects of sex
chromosomes not confounded by differences in types of gonadal hormones
since both are female. We then generated bone marrow chimeras of XX
and XY- gonadal female mice in which the sex chromosome complement
of the reconstituted immune system was varied independently of that in the
brain. Thus, we were able to examine sex chromosome effects in the CNS
during EAE without confounding effects of differences in sex chromosome
complement in the immune system. RESULTS: We show that EAE mice
with XY sex chromosome complement in the CNS, compared with XX,
demonstrate greater clinical disease severity with more neuropathology in
spinal cord and cerebellum. Specifically, mice with XY CNS as compared
to XX had lower myelin staining intensity and few numbers of axons in the
spinal cord, and lower myelin staining intensity in the white matter and few
numbers of Purkinje cells in the cerebellum. Assessment of autoantigen
specific peripheral immune responses in spleens as well as levels of CNS
inflammation demonstrated no differences between bone marrow chimeras
with XX vs. XY CNS and a common immune system.  CONCLUSIONS:
Our results suggest that sex chromosome effects on neurodegeneration
in the CNS (XY>XX) may run counter to effects on immune responses
(XX>XY). These results may provide insight into why there is greater
disease susceptibility in women but faster disability progression in men.
Disclosure: Nothing to disclose.

IMAGING IN MS
(3.1)
Relative Clinical Utility Of Quantitative MRI Measures In The
Spinal Cord In MS Patients
Jiwon Oh1, Shiv Saidha1, Min Chen2, Seth Smith3, Jerry Prince2,4, Craig Jones5,6, Peter
van Zijl5,6, Marie Diener-West7, Daniel S Reich8,9,10,11 and Peter A Calabresi12
Neurology, Johns Hopkins University, Baltimore, MD, 2Electrical and Computer
Engineering, Johns Hopkins University, Baltimore, MD, 3Department of Radiology
and Radiological Sciences, Biomedical Engineering, Physics and Astronomy, Institute
1
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of Imaging Science, Vanderbilt University, Nashville, TN, 4Computer Science, Johns
Hopkins University, Baltimore, MD, 5Department of Radiology and Radiological
Science, Johns Hopkins University, Baltimore, MD, 6F.M. Kirby Center for Functional
Brain Imaging, Kennedy Krieger Institute, Baltimore, MD, 7Biostatistics, Johns Hopkins
University, Baltimore, MD, 8Translational Neuroradiology Unit, National Institute
of Neurological Disorders and Stroke, Bethesda, MD, 9Neurology, Johns Hopkins
University, Bethesda, MD, 10Department of Radiology and Radiological Science, Johns
Hopkins University, Bethesda, MD, 11Biostatistics, Johns Hopkins University, Bethesda,
MD, 12Johns Hopkins University, Baltimore, MD, USA, Baltimore, MD
BACKGROUND: Spinal cord (SC) pathology is common in multiple
sclerosis (MS). Prior studies have shown that quantitative MRI measures
in the SC, including diffusion-tensor and magnetization-transfer imaging
derived indices, and SC-cross-sectional area (CSA), correlate with MSrelated clinical disability. The relative clinical utility of these MRI measures
is unclear, and certain MRI measures may be more adept at discriminating
between disability levels in MS patients than others. OBJECTIVES: To
determine which combination of quantitative MRI measures in the SC is
best able to discriminate between MS patients of differing disability levels.
METHODS: 124 MS patients underwent 3-tesla cervical SC-MRI and
were categorized into subgroups based on expanded disability status scale
(EDSS) score and SC lesion count. Regions-of-interest circumscribed the
SC cross-section axially between C3-C4. SC-CSA, fractional anisotropy(FA),
mean diffusivity(MD), perpendicular/parallel diffusivity(λ┴/λ||), and
magnetization-transfer ratio(MTR) were calculated. To determine which
combination of MRI measures would best associate with disability level,
a multivariable logistic regression model using forward stepwise selection
(p-value cut-off=0.10) was utilized with disability level as the dependent
variable and MRI measures, age, and sex included as potential covariates.
RESULTS: In all MS patients, the covariates of age, sex, SC-CSA, FA, and
MTR (p<0.10) were retained in the model. When MS patients were stratified
into low/high lesion count, SC-CSA and MTR (p<0.10) were retained as
covariates in low lesion count settings, while only age and FA (p<0.10) were
retained in high lesion count settings.   CONCLUSIONS: The combination
of SC-CSA, FA, and MTR was best able to discriminate between disability
levels in MS patients, suggesting that certain combinations of MRI
measures may be of more predictive clinical utility than others. The clinical
discriminatory ability of combinations of MRI measures differs in settings
of low/high lesion counts. Prospective studies are needed to assess the
prognostic utility of these MRI measures in predicting disability progression,
which would broaden the clinical application of these imaging techniques.
Supported by: Biogen Idec, MS Society of Canada, National MS Society
Disclosure: Jiwon Oh: EMD-Serono (grant/research support). Jiwon Oh, Shiv
Saidha: Teva (educational grant support). Shiv Saidha: MedicalLogix (consulting fees).
Min Chen, Seth Smith, Marie Diener-West, Daniel S. Reich: Nothing to disclose.
Jerry Prince: Diagnosoft, Inc. (consulting fees, ownership interest). Craig Jones: Philips
Healthcare. (grant/research Support). Peter van Zijl: Philips Healthcare. (grant/research
support, paid lecturer, technology licensed to). Peter A. Calabresi: Biogen Idec, Abbott,
Vertex, Novartis, Bayer (grant/research Support). Vertex and Abbott. (consulting fees).
Keywords: Imaging and MS

(3.2)
MRI Outcomes and MS Diagnosis Criteria in the Combirx Trial
Flavia Nelson1, Amber Salter2, Ponnada Narayana1, Tarah Gustafson3, Robin Conwit4,
Jing Wang2, Stacey S Cofield2, Gary Cutter2, Fred D. Lublin3 and Jerry Wolinsky1

The University of Texas Health Science Center at Houston, Houston, TX, 2Biostatistics,
University of Alabama at Birmingham, Birmingham, AL, 3Neurology, The Corinne
Goldsmith Dickinson Center for Multiple Sclerosis, Mount Sinai School of Medicine,
New York, NY, 4NINDS, NIH, Bethesda, MD
1

BACKGROUND: CombiRx was a double blind, multi-center randomized
clinical trial of 1008 persons with relapsing remitting MS, comparing 50%
of participants on interferon beta 1a and glatiramer acetate versus 25% on
each of the single agent arms with matching placebo. Entry criteria included:
EDSS ≤ 5.5, RRMS diagnosis by Poser (PS) or 2001 McDonald (MC) criteria,
18-60 years of age, at least 2 relapses in prior 3 years, no prior use of either
medication; and were followed up to 7 years with clinical and MRI measures.
OBJECTIVES: To describe and compare MRI metrics for participants
diagnosed using PS or MC criteria, including Gd number, T2 lesion volume,
total lesion volume (TLV), normalized CSF (nCSF) and combined unique
activity. METHODS: MRI with Gd was obtained at baseline, months 6,
12, 24, 36, 48, 60 and at study exit. Covariate adjusted repeated measures
mixed models with heterogeneous variance by diagnosis criteria, were used
for comparison of MRI metrics overtime. Covariates included baseline
group differences and MRI metric at baseline. RESULTS: Of the 1008,
784 (77.8%) were diagnosed by PS with 2 or more clinical attacks (CA)
with 2 objective clinical lesion (CL), and 224 (22.2%) by MC, not different
across treatment groups (p=0.44). Of the 224 MC: 41.5% had 2 or more
CA with 1 objective CL, 36.6% had 1 CA with 2 or more CL, and 21.9%
had 1 CA with 1 CL. PS were older (38.3 vs 35.8, p=0.0007), experienced
more relapses in the prior 3 years (2.5 vs 2.2, p<0.0001), and had a longer
duration of symptoms (median 2 vs. 1 year, p<0.0001). At entry MC had
lower values for all MRI metrics, with statistical differences for number and
volume of T1 and T2 lesions, TLV, and nCSF a measure of atrophy. By
month 6 those diagnosed by MC criteria had similar MRI measures to PS
participants for all metrics except nCSF. MC participants had lower atrophy
measures compared to PS through year 2 (MC lower than PS by: Month
6, 0.005, p=0.0053; Yr 1, 0.006, p=0.0029; Yr 2, 0.005, p=0.0175) but are
similar by year 3 through the end of the trial. CONCLUSIONS: At study
start participants diagnosed according to the 2001 McDonald criteria exhibit
lower MRI activity compared to Poser diagnosis but after treatment initiation
MRI measures are similar for the duration of the trial, with the exception of
atrophy measures. Although McDonald criteria allow for earlier diagnosis of
MS these participants appear to have similar on trial MRI activity to those
diagnosed by Poser criteria.
Supported by: Novartis Pharmaceuticals, study is funded by The National
Institutes of Health, The National Institute of Neurological Disorders and
Stroke (Phase III study: UO1NS045719, Planning Grant: R21NS41986
Disclosure: Flavia Nelson: Acorda, Bayer HealthCare Pharmaceuticals, Biogen Idec,
Genentech, Genzyme-Sanofi, Questcor, Teva Neurosciences (consulting fees). Novartis
(consulting fees, grant/research support). Sanofi-Aventis (grant/research support).
Amber Salter, Tarah Gustafson, Robin Conwit, Jing Wang: Nothing to disclose.
Ponnada Narayana: Acorda Therapeutics, Genzyme, NIH, Sanofi (grant/research
support). Stacey S. Cofield: American Shoulder and Elbow Society, Department of
Defense, MedImmune, Orthotech Biotech, Teva Neuroscience (consulting fees). Gary
Cutter: Gary Cutter has consulted and/or participated in data and safety monitoring
committees for the following companies: Apotek, Biogen Idec, Cleveland Clinic, Glaxo
Smith Klein Pharmaceuticals, Gilead Pharmaceuticals, Modigenetech/Prolor, Merck/
Ono Pharmaceut (grant/research Support). Gary Cutter has received consulting, speaking
fees and participated on advisory boards for the following companies: Alexion, Allozyne,
Bayer, Celgene, Coronado Biosciences, Consortium of MS centers, Diogenix, KleinBuendel Incorporated, Medimmune, Novarti (consulting fees). Fred D. Lublin: Abbott,
Acorda, Actelion, Avanir, Bayer HealthCare Pharmaceuticals, Biogen Idec, Celgene,
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Coronado Bioscience, EMD Serono, Genmab, Genzyme, Johnson & Johnson, Medicinova,
MedImmune, MorphoSys, Novartis, Pfizer, Questcor, Revalesio, Roche, Sanofi, Teva
Neuroscience (consulting fees). Jerry Wolinsky: Millipore (Chemicon International)
Corporation. (royalty). Personal compensation as a consultant and/or speaker for Bayer
HealthCare, Celgene, Consortium of MS Centers, Genzyme, Jansen RND, Medscape
CME, Novartis, PRIME, sanofi-aventis, Serono Symposia International Foundation,
Teva Pharma and Teva Neurosciences. (consulting fees). Research or contractual support
from NMSS, NIH and sanofi-aventis. (grant/research Support).
Keywords: Epidemiology of MS

the strongest predictor of disability. This finding emphasizes a critical role
of gray matter demyelination in MS. Our data establish clinical relevance of
the fast and robust MPF mapping technology applied in this study. This new
quantitative imaging method provides a promising approach for quantitative
assessment of myelin damage and repair in both white and gray matter for
various MS clinical studies.
Supported by: NIH R21EB009908
Disclosure: Nothing to disclose.
Keywords: Imaging and MS, White and gray matter in MS

(3.3)
Clinical Relevance of Brain Macromolecular Proton Fraction
Changes in MS
Vasily L Yarnykh , James D Bowen , Alexey A Samsonov , Pavle Repovic , Angeli
Mayadev2, Bart P Keogh2, Beena Gangadharan2, Hunter R Underhill1, Kenneth R
Maravilla1 and Lily K JungHenson2
1

2

3

2

Radiology, University of Washington, Seattle, WA, 2Swedish Medical Center, Seattle,
WA, 3Radiology, University of Wisconsin, Madison, WI
1

BACKGROUND: Macromolecular proton fraction (MPF) is a key
biophysical parameter determining magnetization transfer (MT) between
water and macromolecules in tissues. MPF has recently attracted significant
interest as a quantitative MRI biomarker of demyelination in MS. A
recently published fast single-point MPF mapping method enables clinical
applications of this technology with high image quality, whole-brain
coverage, and a reasonable scan time. OBJECTIVES: Establish associations
of MPF in normal appearing brain tissues (NABT) and MS lesions with
clinical disability and disease course. METHODS: Images were acquired on
a 3 Tesla MRI scanner from 14 healthy controls (HC), 19 relapsing-remitting
(RRMS), and 11 secondary-progressive (SPMS) MS patients. MPF mapping
protocol included a gradient-echo sequence with MT saturation, a reference
sequence without saturation, three-point variable flip-angle T1 mapping, and
fast B0 and B1 field-mapping sequences. Whole-brain three-dimensional MPF
maps were obtained with 1.5x1.5x4 mm3 spatial resolution and 15 min total
acquisition time. MPF maps were segmented into normal appearing white
matter (NAWM), gray matter (NAGM), and lesions. T2-weighted FLAIR
images were used to define lesions. Mean MPF values in each tissue class were
compared between subject groups using independent t-test. Associations
between imaging variables and clinical disability scores (EDSS and MSFC)
were assessed using Pearson’s correlation coefficient (r). Data are reported as
mean±SD. RESULTS: MPF monotonically decreased from HC to RRMS
and from RRMS to SPMS in both NAWM (13.5±0.4% vs. 12.6±0.6% vs.
11.8±0.8%; P<0.01 for all comparisons) and NAGM (7.4±0.3% vs. 7.0±0.3%
vs. 6.3±0.4%; P<0.001 for all comparisons). MPF in lesions was significantly
lower in SPMS compared to RRMS (7.4±1.0% vs. 8.5±0.8%; P<0.01),
whereas lesion volume (LV) was larger in SPMS (21.2±17.7 ml vs. 7.4±6.5
ml, P<0.01). MPF in NAGM demonstrated the strongest correlations with
disability (r=-0.70 for EDSS, r=0.81 for MSFC, P<0.001) followed by MPF
in NAWM (r=-0.56, P<0.01 for EDSS; r=0.72, P<0.001 for MSFC). The
weakest correlations were observed for MPF in lesions (r=-0.42, P<0.05
for EDSS; r=0.50, P<0.01 for MSFC), similar to LV (r=0.42, P<0.05 for
EDSS; r=-0.57, P<0.001 for MSFC). CONCLUSIONS: Pathological MPF
changes in NABT and lesions are consistent with progressive demyelination
and associated with MS severity. MPF values in NABT demonstrate a higher
clinical significance than MPF in lesions and LV. MPF in NAGM appears
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OCT in CNS Demyelinating Disorders
(5.1)
Optic Neuritis Alters Resting State Connectivity With Visual
Cortex
Filomeno Cortese, Bradley Goodyear, Jessie Trufyn and Fiona Costello
University of Calgary, Calgary, AB, Canada
BACKGROUND: Optic neuritis (ON) is a common cause of vision loss
in MS patients. Resting-state functional magnetic resonance imaging (fMRI)
functional connectivity detects temporal correlations in spontaneous blood
oxygen level-dependent (BOLD) signal oscillations. OBJECTIVES: This
study investigates how ON affects the functional connectivity of brain
regions with primary visual cortex (V1). METHODS: Twenty patients
(mean age = 34; 2 males) with unilateral ON as a clinically isolated syndrome
(CIS) or associated with MS and 12 healthy controls underwent 3 imaging
sessions at symptom onset (baseline), 6-months and 12-months post-ON.
Image acquisition was conducted using a 3T MR scanner and consisted of
anatomical images for co-registration of fMRI data; task-related fMRI scan
to localize primary visual cortex (V1); and two 5-min resting-state fMRI scans
(Eyes Open & Eyes Closed). RESULTS: For eyes open and eyes closed
at baseline, controls have stronger functional connections between V1 and
areas involved in processing vision (secondary and associative visual cortex,
precuneus, superior parietal lobule), touch (somatosensory association
cortex), movement (premotor cortex), sound (primary auditory cortex) and
awareness (dorsal posterior cingulate cortex) than ON patients. Patients show
increased functional connectivity between V1 and both frontal and anterior
temporal cortices 12 months post-ON for the eyes open condition. For both
eyes open and eyes closed, MS patients show a unique pattern of functional
connectivity as compared with CIS patients. Both controls and MS patients
show an increase in functional connectivity between premotor, dorsolateral
prefrontal, posterior cingulate cortices and V1 compared to CIS patients.
In contrast, both controls and CIS patients show an increase in functional
connectivity between anterior prefrontal, anterior cingulate, secondary visual
areas and V1 as compared to MS patients. CONCLUSIONS: Functional
connections between V1 and other brain areas are altered in the presence
of ON, specifically in areas involved with complex visual processing. An
increase in functional connectivity at 12 months after recovery from ON
suggests compensatory mechanisms or cortical plasticity may be involved.
ON patients with MS can be distinguished from CIS patients by comparing
the resting-state functional connectivity between V1 and secondary visual
areas.
Disclosure: Nothing to disclose.
Keywords: CNS Repair, Equipment in MS, Imaging and MS
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(5.2)
Exploring The Evolution Of Structural and Functional Changes
After Optic Neuritis
Fiona Costello1,2, Jodie M Burton3, Jessie Trufyn1, William Hodge4 and Irene Pan4
University of Calgary, Calgary, AB, Canada, 2Surgery, University of Calgary,
Calgary, AB, Canada, 3Clinical Neurosciences, University of Calgary, Calgary, AB,
Canada, 4Ophthalmology, University of Western Ontario, London, ON, Canada

1

BACKGROUND: Spectral-Domain OCT (SD-OCT) detects axonal loss
[retinal nerve fiber layer (RNFL) thinning] and neuronal degeneration
[macular volume (MV) loss] in ON and multiple sclerosis (MS) patients. SDOCT has been proposed as an outcome measure in the ON model of central
nervous system (CNS) inflammation. OBJECTIVES: To determine the
temporal evolution of function and structural changes in retinal architecture
after optic neuritis (ON). METHODS: In this prospective cohort study, 50
patients with acute ON underwent serial vision, SD-OCT, and neurological
testing within 30 days of symptom onset (baseline), 3-months, 6-months,
and 12-months.   Descriptive statistics were calculated for patient demographics. For analysis of correlated data, random effects mixed model
(mixed effect, maximum likelihood regression) was fitted to account for
random effects of patient and follow-up time when determining the
relationship between RNFL and visual recovery over time. To test potential
predictors of change in RNFL thickness, multiple linear regression model
was used. RESULTS: The mean age of patients was 35.5 years (43 females).
Mean RNFL thickness in ON eyes decreased from baseline [102.8 µm] to
3-months [85.3µm] (p < 0.05); from 3-months to 6-months [77.7µm] (p <
0.05); and from 6-months to 12-months [72.1µm] (P < 0.05).    Acutely,
higher RNFL values corresponded to more severe vision loss, whereas during
recovery, higher RNFL measures were associated with better visual function.
Male patients on average lost 35µm of RNFL thickness more than female
patients (p=0.05). Older patients developed less RNFL loss: at 6-months,
an older ON patient manifested 18um (p=0.015) less RNFL thinning than a
patient 10 years younger. CONCLUSIONS: SD-OCT captures RNFL and
macular volume changes after acute ON. The impact of gender, age, disease
duration and other factors needs to be considered in future MS trials using
OCT as an outcome measure.
Disclosure: Nothing to disclose.
Keywords: CNS Repair, Equipment in MS, Imaging and MS

REMYELINATION IN MS
(6.1)
Transcriptional Program Regulating the Resistance of Memory T
Cells to Tolerance in EAE
Wassim Elyaman, Ribal Bassil, William Orent, Elizabeth Bradshaw, Linda Ottoboni,
Philip De Jager and Samia Khoury
Neurology, Harvard Medical School, Boston, MA
BACKGROUND: Myelin-reactive CD4+ T cells in multiple sclerosis (MS)
patients belong to the long-lived memory T cell pool. Immune suppression
by CD4+Foxp3+ regulatory T cells (Tregs) is mediated through various
mechanisms including inhibitory cytokines [e.g. transforming growth factor
(TGF)-beta1 and interleukin- (IL)-10] and surface ligands. The possibility
that Tregs might be used for the treatment of autoimmune diseases has

recently gained momentum. Current therapeutic strategies in MS are
focused on developing agents or manipulating pathways that stimulate Treg
expansion to induce immunological tolerance. However, recent findings
suggest that memory CD4+T cells resist Treg-mediated suppression.
OBJECTIVES: To identify the cellular and molecular mechanisms
controlling the resistance of memory T cells to Treg-mediated suppression
in EAE. METHODS: Microarray analysis was used to identify novel
gene that discriminate memory and conventional effector CD4+T cells.
Retrovirus transduction system was used to overexpress ATF3 in T cells
and ATF3-/- mice were used to analyze the effects of ATF3 deficient on
T cells function. Whole genome gene profiling was generated in peripheral
blood mononuclear cells (PBMCs) from relapsing-remitting MS treated
and untreated patients. RESULTS: Previously, we have demonstrated that
unlike conventional effector CD4+ T cells, long-lived memory CD4+ T cells
are less susceptible to CTLA4Ig-mediated tolerance in EAE. We analyzed
the molecular basis underlying the resistance of memory T cells to immune
regulation using gene microarray profiling of myelin-specific murine effector
and memory CD4+ T cells. We found that activating transcription factor 3
(ATF3), a transcriptional repressor, is down-regulated in memory CD4+ T
cells and this was confirmed in human memory CD4+ T cells. Using gain
(Overexpression) and loss of function (Knockout mice) approaches, we
demonstrated that ATF3 expression is required for the TGF-beta1-mediated
T cell suppression by physically binding and stabilizing Smad3 protein
expression, the transcriptional effector of TGF-beta1 signaling. In EAE,
adoptive transfer of myelin-specific CD4+T cells overexpressing ATF3 failed
to induce clinical disease in naïve syngeneic mice. In humans, we found that
ATF3 gene expression is upregulated in PBMCs isolated from MS patients
that received interferon-beta (n=128) compared to untreated subjects (p =
0.0025). Altogether, these findings suggest that ATF3 maybe involved in the
induction of tolerance in MS. CONCLUSIONS: We identified for the first
time a transcriptional pathway that regulates the resistance of memory CD4+
T cells to tolerance. We predict that ATF3 maybe a therapeutic target for T
cell pathogenicity in multiple sclerosis and other autoimmune diseases.
Disclosure: Nothing to disclose.
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NDC-1308: An Estrogen Receptor
Remyelination In MS Models

Ligand

That

Induces

Steven H Nye1, Robert E Babine2, Wei Xu3, Michael Bittner4, Bruce D Trapp5 and
James G Yarger1
ENDECE, LLC, Mequon, WI, 2Rebexsess Discovery Chemistry, Encinitas, CA,
McArdle Laboratory for Cancer Research, University of Wisconsin, Madison, WI,
4
Computational Biology, Translational Genomics Research Institute, Phoenix, AZ,
5
Neuroscience, Cleveland Clinic, Cleveland, OH
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BACKGROUND: Previous reports using animal models of demyelinating
diseases provides evidence for estrogens as a potential therapeutic to
treat MS patients. With that in mind, we have created a new series of
estrogen receptor (ER) ligands for treating multiple sclerosis (MS). The
ligands are analogs of 17β-estradiol (E2) that bind to the ERs and induce
distinct intracellular responses that determine cell fate. OBJECTIVES:
To discover an ER ligand that induces differentiation of oligodendrocyte
progenitor cells (OPCs) into mature oligodendrocytes, thereby leading
to remyelination of demyelinated axons. A potent ER ligand would then
be developed into a therapeutic for treating MS patients.METHODS:
Fifth Cooperative Meeting of CMSC and ACTRIMS
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Based on molecular modeling, modifications to the core structure of E2
were designed with different C-6 alkoxyalkyl moieties and/or substitution
of the C-18 methyl group. Structurally similar, but distinct, E2 analogs
(NDC-1308, NDC-1022 and NDC-1352) were synthesized to greater
than 99% purity and characterized for ER binding affinity in competitive
assays using recombinant human ERs.  ER dimerization was assessed using
BRET assays, while ER activation was determined using luciferase reporter
constructs, all in human cells. Differential gene expression of the E2
analogs was evaluated in human cell lines by microarray, followed by pathway
analysis related to OPC differentiation and myelin synthesis. Gene
expression patterns were integrated with the receptor biology to predict
which E2 analogs would cause OPC differentiation in vitro. The E2
analogs were formulated using various cyclodextrins, with lead NDC-1308
further evaluated for efficacy in MS models. RESULTS: The E2 alterations
caused pronounced changes in subtype selectivity for ER-α or ER-β,
along with varying degrees of ER dimerization and ER activation. While
several E2 analogs cause a dramatic up-regulation of genes (2 to 75-fold) in
signaling pathways related to OPC differentiation and myelin production,
NDC-1308 was the most potent of the E2 analogs and significantly more
potent at differentiating OPCs than either estriol or E2. Following systemic
dosing, NDC-1308 crosses the blood brain barrier in EAE-induced mice and
is absorbed into CNS tissues. NDC-1308 administration (10 mg/Kg, daily)
significantly reduced the level of apoptosis in the spinal cord of EAE mice.
Studies employing different routes of administering NDC-1308, along with
various dosing schedules, are currently being carried out in the cuprizone
mouse model of demyelination to examine how NDC-1308 influences the
remyelination process. CONCLUSIONS: The findings presented here are
consistent with NDC-1308 activating ERs in a unique way that upregulates
genes necessary for inducing OPC differentiation. Further development of
NDC-1308 as a therapeutic for remyelination in MS patients is ongoing,
either alone or in combination with current immunomodulatory therapies.

cytotoxic T (Tc) cell response. Yet, fingolimod’s effect on Tc cells remains
unclear. OBJECTIVES: To investigate the effect of fingolimod on Tc
cell activation, cytokine production and cytotoxic function. METHODS:
To address this question, we utilized two in vivo models; experimental
autoimmune encephalomyelitis (EAE) and a murine influenza model. Tc cell
trafficking, as well as IFNγ and Granzyme B (GrB) production was assessed
ex vivo by flow cytometry. To further investigate fingolimod's mechanism
of action, murine splenocyte cultures were treated with both phosphorylated
and unphosphorylated fingolimod, as both forms exist in vivo. Tc cell function
was assessed in vitro by intracellular cytokine staining, flow cytometry and
an LDH cytotoxicity assay. RESULTS: Fingolimod ameliorated EAE
by sequestering T cells in lymph nodes, but also inhibited splenic Tc cell
IFNγ and GrB expression. Influenza was exacerbated and mortality was
increased, as fingolimod inhibited Tc cell activation, GrB production and
lung infiltration. Remarkably, the in vitro investigations revealed that only the
unphosphorylated compound was able to reduce IFNγ and GrB levels in Tc
cells and inhibit their function in an LDH cytotoxicity assay. Tc cell function
remained unaffected by the phosphorylated compound. Furthermore, the
addition of arachidonic acid in the culture rescued Tc cell function, suggesting
that fingolimod’s effect is due to inhibition of cytosolic phospholipase A2.
CONCLUSIONS: Herein, we demonstrate that fingolimod suppresses Tc
cell function independently of its cell trafficking effect. This provides a novel
explanation not only for the increased rate of viral infections in fingolimodtreated patients, but also for its efficacy in MS, as Tc cells have emerged as
crucial mediators of MS pathogenesis.
Supported by: NIH R01 NS041435
Disclosure: Achilles Ntranos, Inna V. Grishkan, Dionne P. Robinson, Olivia J.
Hall, Sabra L. Klein, Anne R. Gocke: Nothing to disclose. Peter A. Calabresi: Novartis
(Grant/Research Support).

Supported by: ENDECE in-house funding

Keywords: Disease-modifying treatments in MS, Fingolimod, Immunology
and MS

Disclosure: Steven H. Nye, James G. Yarger: ENDECE, LLC (Ownership
interest). Robert E. Babine: Rebexxsess (Consulting fees). Wei Xu: ENDECE, LLC
(Grant/Research Support). Michael Bittner: ENDECE, LLC (contract research).
Bruce D. Trapp: Nothing to disclose.
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Long-Term Safety of Fingolimod: Updated Integrated Safety
Analyses
Jeffrey A Cohen1, Paul O'Connor2, Lixin Zhang-Auberson3, Astrid Keil 3, William
Collins3, Nikolaos Sfikas3 and Philipp von Rosenstiel3
Mellen Center, Cleveland Clinic, Cleveland, OH, USA, Cleveland, OH, 2University
of Toronto, Toronto, ON, Canada, 3Novartis Pharma AG, Basel, Switzerland
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SAFETY OF NEW MS THERAPIES
(7.1)
Fingolimod Inhibits Cytotoxic T cells: A Novel Immunomodulatory
Effect of the Unphosphorylated Compound
Achilles Ntranos1, Inna V Grishkan1, Dionne P Robinson2, Olivia J Hall 2, Sabra L
Klein2, Peter A Calabresi1 and Anne R Gocke1
1
Neurology, Johns Hopkins School of Medicine, Baltimore, MD, 2Molecular Microbiology
and Immunology, Johns Hopkins Bloomberg School of Public Health, Baltimore, MD

BACKGROUND: Fingolimod, a sphingosine-1-phosphate receptor
modulator, is a multiple sclerosis (MS) therapeutic that upon phosphorylation
traps CCR7+ T cells in lymph nodes. CCR7- effector T cells are spared,
thus allowing effective infection clearance. Nonetheless, fingolimod-treated
patients are more susceptible to viral infections, indicating an impaired
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BACKGROUND: Previous clinical trial data show that fingolimod 0.5
mg, a once-daily, oral therapy approved for relapsing forms of multiple
sclerosis (MS), has a manageable safety profile; label requirements for
treatment initiation monitoring were recently updated. OBJECTIVES:
To report updated integrated safety results from fingolimod phase 2 and
3 studies. METHODS: Safety data for fingolimod 0.5 and 1.25 mg from
phase 3 studies (FREEDOMS and FREEDOMS II, both 24 months vs
placebo [PBO]; TRANSFORMS, 12 months vs interferon beta [IFNβ]–1a
intramuscular [IM]) and from a phase 2 study (6 months) were pooled
(fingolimod 0.5 mg, n=1212; fingolimod 1.25 mg, n=1313; PBO, n=866;
IFNβ-1a IM, n=431). RESULTS: Discontinuations were more often related
to adverse events (AEs) with fingolimod (5.4%–8.3%) and unsatisfactory
therapeutic effect with PBO (8.0%). The proportion of patients with AEs
were similar across groups (0.5 mg, 92.6%; 1.25 mg, 93.1%; PBO, 93.2%;

ACTRIMS Whitaker Platforms/ Oral Presentations
IFNβ-1a IM, 91.9%) and serious AEs (as of October 31, 2011) were similar
with fingolimod (0.5 mg, 10.5%; 1.25 mg, 11.6%) and PBO (12.2%); rates
of infection AEs (51.0%–67.9%) and infection serious AEs (1.4%–2.0%)
were also similar across groups. AEs of interest reported more frequently
with fingolimod included: hypertension (0.5 mg, 6.5%; 1.25 mg, 7.8%; PBO,
3.3%; IFNβ-1a IM, 2.1%), liver transaminase elevations ≥3-fold the upper
limit of normal (8.0%, 9.7%, 1.9%, 2.3%, respectively), bradycardia (1.0%,
2.3%, 0.6%, 0.5%), macular edema (0.4%, 1.3%, 0.4%, 0.2%) and 2nd-degree
atrioventricular block (0.1%, 0.5%, 0.2%, 0%); few patients across treatment
groups had malignant neoplasms. CONCLUSIONS: Safety data from
>3500 patients are consistent with the established profile of fingolimod,
with no evidence in this combined clinical trial population of increased risk
of infections, malignancies, or serious cardiovascular events with fingolimod

vs PBO or IFNβ-1a IM.
Supported by: Novartis Pharmaceutical Corporation
Disclosure: Jeffrey A. Cohen: Biogen Idec, Department of Defense, Genzyme,
National Institutes of Health, National MS Society, Novartis, Receptos, Synthon, and
Teva (grant/research support). Teva (consulting fees). Paul O'Connor: Actelion, Bayer
HealthCare, Biogen Idec, BioMS, Cognosci, Daiichi Sankyo, EMD Serono, Genentech,
Genmab, Novartis, Roche, sanofi-aventis, Teva Pharma and Warburg Pincus. (consulting
fees, grant/research support). Lixin Zhang-Auberson: Novartis AG (employee and
stockholder). Astrid Keil, William Collins, Nikolaos Sfikas, Philipp von Rosenstiel:
Novartis Pharma AG (employee and stockholder).
Keywords: Disease-modifying treatments in MS, fingolimod, safety
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Interhemispheric Relationships In Multiple Sclerosis: Evaluation
By MEG, EEG, and MRI

The Role Of Vitamin D In Optic Neuritis

Ioan Belovarski1,2, Erik V Burton1, Jeffrey D Lewine1,2 and Corey C Ford1
Department of Neurology, UNM Health Sciences Center, Albuquerque, NM, Mind
Research Network, Albuquerque, NM

BACKGROUND: Multiple sclerosis (MS) is a demyelinating disease
that leads to compromised axonal conduction and cognitive and
physical disabilities. Direct measures of axonal function would therefore
help in understanding MS progression and effects of therapies.
OBJECTIVES: This study examined functional aspects of brain integrity
in patients with multiple sclerosis, as indexed by magnetoencephalography
(MEG), electroencephalography (EEG), and behavioral techniques (i.e.,
visual-motor reaction times). METHODS: We collected reaction times,
with MEG and EEG data, from seven MS patients (ages 18-65) during the
performance of several visual-motor tests. Patients had varying levels of
cognitive and physical disability as well as lesion burden, evaluated through
MRI. Their EDSS scores ranged from 1.5 to 8.0, and they had no concurrent
diagnoses of other neurological disorders. Our tests presented participants
with circles, which randomly flashed to either the right or left visual field.
Over subsequent trials, participants were asked to respond to flashes with
only their right hand, their left hand, the hand ipsilateral to the flash, or
the hand contralateral to the flash. Reaction times and MEG/EEG data
of the MS patients were compared against 25 healthy controls (ages 18-40)
along the same tasks, allowing us to identify how reaction times and brain
processing varied across both groups as tasks became more neurologically
demanding. RESULTS: Initial data revealed no differences between
groups for performance of simple visual-motor tasks. When a consistent
right hand motor response was made to a visual stimulus, regardless of
visual field of presentation, average reaction times for both groups were
about 330 msec, with average interhemispheric transfer times of 7-10 msec.
This suggested that there was no dysfunction of the corpus callosum for
simple interhemispheric transfer of information in the MS group. However,
when participants responded with the hand contralateral to the visual
field of presentation, MS patients showed abnormal patterns of brain
functioning. Also, while control reaction times slightly increased to about
425 msec, MS patient times doubled to an average of over 650 msec. This
effect was seen in all MS patients, regardless of age or level of disability.
CONCLUSIONS: This prolonged processing suggests significant, MSrelated callosal dysfunction with respect to coordination and integration of
activities between the two brain hemispheres. Additionally, when MEG data
for the contralateral hand condition were analyzed using a distributed source
model of the brain, MS patients demonstrated prolonged activation of the
right somatosensory cortex and left prefrontal region during the period
between initial visual stimulation and final motor response. The observed
effect on reaction times and cortical activation is sufficiently large that this
technique could be developed as a new functional biomarker for axonal
injury in MS.
Supported by: Brain and Behavior Health Institute
Disclosure: Ioan Belovarski, Jeffrey D. Lewine: Nothing to disclose. Erik V. Burton:
Acorda, Genzyme (consulting fees). Acorda, Genzyme, Novartis, Biogen (fees for nonCME services from commercial interest or their agents). UNM, Acorda (grant/research
support). Corey C. Ford: Biogen Idec, Genzyme, Janssen, Novartis, Ono, Roche, SanofiAventis (grant/research support). Teva Neuroscience (consulting fees).
Keywords: Imaging and MS, MRI and MEG
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Clinical Neurosciences, University of Calgary, Calgary, AB, Canada, 2University
of Calgary, Calgary, AB, Canada, 3Department of Public Health and Community
Medicine, Tufts University, Boston, MA
1
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Jodie M Burton1, Jessie Trufyn2, Cheslia Tung2, Misha Eliasziw3 and Fiona Costello1

BACKGROUND: Optic neuritis (ON) is a common manifestation of
demyelinating disease and cause of vision loss. The optic nerve can serve as
a model of the central nervous system, thus allowing for evaluation of both
inflammatory and degenerative activity as well as testing of posited therapies
using optical coherence tomography (OCT).  Optical coherence tomography
allows for the measurement of retinal nerve fiber layer (RNFL) thickness
as well as other markers of the afferent visual pathway. We plan to make
use of OCT markers in ON to study vitamin D in demyelinating disease.
Vitamin D insufficiency is a known risk factor in multiple sclerosis (MS)
development, and sufficiency ameliorates inflammatory activity with some
in-vitro evidence of neuroprotection. Assessment of vitamin D status on
ON parameters may provide evidence for neuroprotection and a potential
role for vitamin D therapy in demyelinating disease. OBJECTIVES: Our
objective is to study the relationship between vitamin D status and ON
recovery by RNFL measures at 6 months using OCT. The hypothesis is
that vitamin D sufficiency will be associated with better RNFL outcomes
and axonal preservation. Primary outcomes include affected eye RNFL and
inter-eye RNFL difference (IED, a measure of RNFL difference between
the unaffected and ON eye) at 6 months between vitamin D sufficient and
insufficient groups. We will also examine the relationship between vitamin
D status and ON features at onset. METHODS: In this prospective cohort
study, patients with acute ON undergo OCT to assess mean RNFL thickness,
macular volume (MV) and IED, visual acuity and evoked potentials, and
vitamin D (serum 25(OH)D) status testing at baseline, months 3 and
6. Vitamin D insufficiency is defined as 25(OH)D < 80 nmol/L. RESULTS:
Forty-two of 50 patients have been enrolled (32 women, 10 men), 30 having
completed the study. Thus far, 62% of patients were vitamin D insufficient
at baseline, which was associated with greater baseline edema seen in mean
RNFL (132.4 vs 95.5 µm, p=0.0219) and MV (10.25 vs 9.83 mm3, p=0.0134).
At month 6, edema is still subtly present, but IED is significantly greater in
vitamin D insufficient vs sufficient patients (11.6 vs 3.7 µm, p=0.16) as is
the proportion of vitamin D insufficient patients with a 6 month IED >
10 µm (58% vs 25% of sufficient patients). CONCLUSIONS: Our results
suggest that vitamin D insufficiency at ON onset is associated with greater
edema with greater baseline RNFL and MV in ON eyes.  At 6 months, ON
eye RNFL thickness in vitamin D insufficient patients, as evaluated by IED,
drops below the RNFL value of the unaffected eye, while this does not
appear to occur in sufficient patients. Vitamin D insufficient patients also
make up a greater proportion of those with an IED > 10 µm. As we near the
end of this study, it appears that vitamin D sufficiency may protect against
both the acute inflammatory and late degenerative/axonal loss associated
with optic nerve demyelination.
Disclosure: Jodie M. Burton: Biogen Idec, Novartis, Teva, Serono (unrestricted
educational support, honoraria, advisory boards). Jessie Trufyn, Cheslia Tung, Misha
Eliasziw: Nothing to disclose. Fiona Costello: Serono, Biogen Idec, Novartis, Questcor,
Roche (advisory boards, honoraria, educational support).
Keywords: CNS Repair, vitamin D
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Autologous Haematopoietic Stem Cell Transplant In Patients
With Neuromyelitis Optica

Frequency Of Abnormal Autonomic Testing In Multiple Sclerosis
Patients

Jodie M Burton1, Jan Storek2, Peter Duggan2, Fiona Costello1, Donna Genest2, Robert
Bell1 and Luanne Metz1

Melissa Cortez, Dean Wingerchuk, Jonathan Carter and Brent Goodman

Clinical Neurosciences, University of Calgary, Calgary, AB, Canada, 2Faculty of
Medicine, University of Calgary, Calgary, AB, Canada

BACKGROUND: Non-specific symptoms such as dizziness, heatintolerance and fatigue are common amongst MS patients. Despite the
potential for multifactorial causes, in some patients these symptoms may
reflect autonomic dysfunction with important treatment opportunities.
Though autonomic dysfunction has been described in MS, there are
few systematic and quantitative reports. OBJECTIVES: 1) Review
the indications for referral for autonomic testing in MS patients at our
institution; 2) determine the frequency of documented autonomic
symptoms and review their association with CNS disease burden/course;
and 3) determine the pattern and severity of abnormal autonomic findings.
METHODS: Clinical, imaging and autonomic testing data were collected
via a retrospective chart review of patients with ICD-9 code 340 (MS) who
received autonomic reflex screening (ARS). Findings on comprehensive
autonomic testing were recorded and the Composite Autonomic Scoring
Scale (CASS) was calculated. Descriptive analysis of symptom profile,
lesion location, disease course and ARS results is presented. RESULTS:
33 patients with ICD-9 code 340 received neurological ARS (from 1/200512/2012): 19 MS, 1 NMO, and 2 CIS, while 11 were later determined not
to have CNS demyelinating disease. Of the remaining 22 patients, 12 (55%)
had an abnormal ARS (1 SPMS, 8 RRMS, 1 PPMS, 1 NMO, 1 CIS); 2 were
uninterpretable due to medication effect. Of those with abnormal ARS,
CASS ranged from 1-7 (mean 2.3, median 1.0). Fatigue (50% total, 50% with
abnormal ARS) and lightheadedness (36% total, 33% with abnormal ARS)
were the most frequently reported symptoms. For most symptoms, ARS
was abnormal in <50%, whereas 100% of those who reported abnormal
sweating had abnormal ARS (n=4). 6 of the patients with abnormal ARS
had complete brain and spinal cord imaging. 6/6 had multifocal cerebral
lesions, 2/6 mild brainstem lesion burden, 3/6 mild to moderate cervical
cord lesions and 2/6 widespread cord involvement. CONCLUSIONS:
Our results add to MS autonomic research by employing a comprehensive
reflex screen and standardized scoring tool. This data suggests that objective
autonomic dysfunction can be detected in >50% of MS patients reporting
autonomic symptoms. While the pathophysiologic role of autonomic
abnormalities in MS remains unclear, such dysfunction is relevant, as it may
be under-recognized and warrant more frequent ARS in clinical practice.
Accordingly, ARS abnormalities may offer direct treatment opportunities
and influence rehabilitation techniques.

1

BACKGROUND: Neuromyelitis Optica (NMO) is an idiopathic
demyelinating and neurodegenerative disease of the central nervous system,
preferentially affecting the optic nerves and spinal cord. Frequent attacks
result in significant morbidity with a 5-year survival rate of only 68%.
Treatments for this disease are highly toxic and only minimally effective.
OBJECTIVES: Given the immune mechanisms involved in NMO, the
limited impact of existing therapies, and the promising results of recent
stem cell transplant trials in multiple sclerosis, we have undertaken a trial
of autologous non-ablative stem cell transplantation (AHSCT) in NMO
in an effort to see if such treatment can lead to disease remission and
freedom from chronic immunosuppressive medication. Specifically, we
hypothesize that this trial will allow us to detect a 50% reduction in the
proportion of patients experiencing relapse events over a three year period.
Secondary outcomes include relapse rate, disability status, MRI activity,
ophthalmological measures and overall survival. METHODS: This openlabel single centre trial was approved by the Calgary Conjoint Health and
Research Ethics Board and Health Canada. Eligible patients are those with
a diagnosis of NMO (Wingerchuk 2006), ages 18-65 and EDSS <=6.5
with =>1 relapse in 12 months or =>2 relapses in 24 months despite
accepted maintenance therapy. Using a cyclophosphamide/rituximab/
ATG protocol, patients undergo mobilization/harvesting of stem cells
followed by conditioning/stem cell infusion 4-8 weeks later. Patients are
monitored over 5 years. RESULTS: Presently, two NMO patients have
undergone transplantation. Patient 1 (28F) was transplanted in May 2011
with a pre-transplant annualized relapse rate (ARR) of 5 in the year before
transplant and an entry EDSS of 3.0. Her only transplant complications
were transient asymptomatic febrile neutropenia, volume overload and
premature menopause that has now resolved. Her ARR in the 18 months
post-transplant is 0 with an EDSS of 2.0. Patient 2 (36F), transplanted in
April 2012 without any significant acute complications, had a pre-transplant
ARR of 4 in the year before transplant and an entry EDSS of 4.5. She
had no significant transplant complications. Her ARR 6 months posttransplant is 0 with an EDSS of 4.0. CONCLUSIONS: At this early date,
it appears that this transplant regimen is both tolerable and effective, with
both patients remaining relapse-free and without the need for NMO rescue
or maintenance therapy thus far. If these results are seen over a longer time
period and in subsequent patients, AHSCT may prove to be an effective and
tolerable strategy for NMO patients.
Disclosure: Jodie M. Burton: Biogen Idec, Novartis, Teva, Serono (consulting, advisory
boards, unrestricted educational support, honoraria). Jan Storek, Peter Duggan, Fiona
Costello, Donna Genest, Robert Bell: Nothing to disclose. Luanne Metz: EMD Serono,
Novartis, Teva (consulting fees).

Neurology, Mayo Clinic Arizona, Scottsdale, AZ

Disclosure: Melissa Cortez, Brent Goodman: Nothing to disclose. Dean Wingerchuk:
Alexion, Genentech, Genzyme, TerumoBCT (grant/research support). Jonathan Carter:
Actelion Pharmaceuticals, Ltd., Genzyme, Inc., Medimmune, Inc., Roche, Inc. (grant/
research support). Merck-Serono, Inc. (consulting fees).
Keywords: Autonomic abnormalities, Comprehensive Care and MS
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Teriflunomide Efficacy and Safety Analyses: Results From TEMSO
and TOWER
Mark Freedman1, Christian Confavreux2, Tomas Olsson3, Giancarlo Comi4, Aaron
Miller5, Jerry Wolinsky6, Ludwig Kappos7, Hadj Benzerdjeb8, Deborah Dukovic9,
Philippe Truffinet8 and Paul O'Connor10
University of Ottawa, Ottawa, ON, Canada, 2University Claude Bernard, Lyon,
France, Lyon, France, 3Karolinska Institute, Stockholm, Sweden, 4University VitaSalute San Raffaele, Milan, Italy, 5Mount Sinai School of Medicine, New York, NY,
6
University of Texas Health Science Center, Houston, TX, 7University Hospital, Basel
Neurology, Basel, Switzerland, Basel, Switzerland, 8Sanofi, Chilly Mazarin, France,
9
Sanofi, Bridgewater, NJ, 10University of Toronto, Toronto, ON, Canada
1

BACKGROUND: Teriflunomide is a novel, once-daily, oral
immunomodulatory therapy recently approved in the US for the treatment
of relapsing multiple sclerosis (RMS). OBJECTIVES: To report efficacy
and safety from TEMSO and TOWER. METHODS: In TEMSO/
TOWER, 1088/1169 patients with RMS (18–55 years; Expanded Disability
Status Scale [EDSS] score ≤5.5 at screening; ≥1 or ≥2 relapses in the 12 or
24 months before randomization, respectively) were randomized to oncedaily placebo (PBO), or teriflunomide 7 mg or 14 mg. Treatment duration
was 108 weeks (TEMSO) or variable (TOWER; 48–152 weeks ending
48 weeks after last patient randomized). The primary and key secondary
endpoints were annualized relapse rate (ARR) and sustained disability
progression (confirmed for 12 weeks). Additional endpoints included MRI
(TEMSO only), and safety and tolerability. RESULTS: Teriflunomide 14
mg reduced ARR by 31.5%/36.3% (TEMSO/TOWER; p<0.001) and
disability progression by 29.8%/31.5% (p=0.028/p=0.044), versus PBO.
Teriflunomide 7 mg reduced ARR by 31.2%/22.3% (p<0.001/p=0.02) versus
PBO, but did not significantly reduce disability progression. In TEMSO, both
teriflunomide doses were superior to PBO on a range of MRI endpoints,
with evidence of a dose effect favoring 14 mg. Cumulative drug exposure
in the teriflunomide 14 mg group was 614.2/576.2 patient years (TEMSO/
TOWER). Teriflunomide was generally well tolerated in both studies. The
most frequently reported treatment-emergent adverse events more common
with teriflunomide than PBO were alanine aminotransferase increase, hair
thinning, and diarrhea. There were no deaths reported in TEMSO and 4
in TOWER (teriflunomide 7 mg: motor vehicle accident; teriflunomide
14 mg: sepsis, suicide; PBO: respiratory infection), with no evidence that
teriflunomide was a causative factor. CONCLUSIONS: In both TEMSO
and TOWER teriflunomide 14 mg significantly reduced ARR and disability
progression versus PBO. MRI disease activity was also significantly reduced
with teriflunomide in TEMSO. Teriflunomide was generally well tolerated
with a well-characterized safety profile.
Supported by: Genzyme, a Sanofi company.
Disclosure: Mark Freedman: Bayer and Genzyme. (grant/research support). Personal
compensation as an advisor/consultant/steering committee member or speaker for Bayer
HealthCare, Biogen Idec, Celgene, Merck Serono, Novartis, sanofi-aventis and Teva
Pharma. (consulting fees). Christian Confavreux: Bayer HealthCare, Biogen Idec, Merck
Serono, Novartis, sanofi-aventis and Teva Pharma (grant/research support). Biogen
Dompè, Biogen Idec, Gemacbio, Genzyme, Hertie Foundation, Merck Serono, Novartis,
sanofi-aventis, Teva Pharma and UCB. (consulting fees). Personal compensation as a
speaker for Bayer HealthCare, Biogen Idec, LFB, Merck Serono, sanofi-aventis and
Teva Pharma. (See commercial entity.). Tomas Olsson: Biogen Idec, Merck Serono and
sanofi-aventis. (grant/research support). Biogen Idec, Merck Serono, sanofi-aventis.
(consulting fees). Speaker and/or scientific advisory board member for Bayer, Biogen
Idec, Merck Serono, Novartis and sanofi-aventis. (See commercial entity.). Giancarlo
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BACKGROUND: High dose steroid therapy is commonly used to treat
MS exacerbations and is known to elevate BP and glucose. There are
considerable variations in clinical practice in the monitoring of glucose and
BP during steroid therapy. An “Expert Opinion Paper” published in 2008
by the Clinical Advisory Board of the National Multiple Sclerosis Society
notes that “many aspects of steroid management are not evidence based”
and suggests the “clinician's best medical judgement” should be used on an
individual basis to guide IV MP (Methylprednisolone) treatment. The risk
of adverse outcomes is felt to be small in relapsing remitting patients, as
most are young with few comorbidities. It is recommended that daily glucose
testing be performed on non diabetic patients as rare diabetic ketoacidosis has
developed in non diabetics treated with corticosteroids. Patients with known
co-morbidities should be “monitored closely”. OBJECTIVES: Determine
if clinically significant changes in glucose and BP occur in MS out patients

ACTRIMS Posters
treated with IV MP. METHODS: This retrospective cohort study examined
data extracted from the medical record of a consecutive series of outpatients
treated with a daily single infusion of IV MP at Winthrop's Comprehensive
MS Care Center between January 1 and June 30, 2012. The mean (± standard
deviation) serum glucose (mg/dl) and BP (mmHg), determined prior to
infusion on the first day and last day of steroid therapy, were compared using
the paired t-test. An oral taper was not administered. Patients with known
diabetes, poorly controlled hypertension or unstable psychiatric status were
excluded. The measurements were obtained at different times of day and
are not fasting values. RESULTS: Subjects (n=18) were 37.6 ± 13.0 years
of age on average (range: 20 to 60 years); 72.2% were female. The mean
infusions of daily 1 gm IVMP were 2.6 (± 0.7) (range: 1 to 4 doses). The
mean random first/last treatment day glucose values (mg/dL)were 96.5 ±
11.9/108.4 ± 21.8; p <0.01. The highest was 215, therapy was discontinued.
The mean first/last treatment day systolic BP (mm/hg) values were 116.3 ±
11.3/120.3 ± 11.3; p=.03. The highest was 180, therapy was discontinued.
CONCLUSIONS: This pilot study found 11% (2/18) of MS out patients,
who did not have other comorbidities, required a cessation of IV MP therapy
because of elevated glucose or BP. Although the mean increases in glucose
and BP were modest after IV steroid treatment for MS exacerbations (12.3%
increase in serum glucose levels and a 3% increase in systolic BP), 2 clinically
significant outlier elevations occurred requiring cessation of therapy. On the
basis of this pilot study we recommend daily glucose and BP monitoring in
ambulatory MS patients without known comorbidities treated with IVMP. A
larger study is needed to confirm these preliminary results.
Supported by: no external support
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Shicong Ye, Johanna Guardado: Nothing to disclose.
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MS, Nursing management in MS
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BACKGROUND: It is unclear whether the genetic and environmental
risk factors of pediatric multiple sclerosis (MS) and neuromyelitis optica
(NMO) overlap. OBJECTIVES: We sought to determine whether genetic
and environmental risk factors reported for MS, such as HLA-DRB1*15:01
status, past infections with Epstein-Barr virus (EBV), cytomegalovirus

(CMV), herpes simplex virus 1 (HSV-1), and level of 25(OH) vitamin
D, increase the susceptibility to develop pediatric NMO. METHODS:
Sera were collected from patients who were diagnosed with NMO by the
Pediatric MS Network or donated samples to the Accelerated Cure/Guthy
Jackson Biobank. Pediatric MS and neurological control samples were also
provided by the Network. Antibodies against EBV (EBNA1 and VCA),
HSV-1, and CMV were measured by ELISA. Serum 25(OH)-vitamin D
was measured by chemoluminescent immunoassay. HLA-DRB1 status
was measured via PCR. The association of herpes virus exposure, HLADRB1 status, and vitamin D level with diagnosis was evaluated by logistic
regression adjusting for age, gender, race, and ethnicity. RESULTS: Serum
and DNA were available from 34 pediatric NMO, 186 pediatric MS/CIS, and
33 pediatric neurological controls. Median age at NMO onset was 11.0 years.
Median disease duration at sample collection was 3.61 years. Compared
to patients with MS, those with pediatric NMO had a lower frequency of
positive DRB1 status (OR 0.180, 95%CI: .035 to 0.927, p=0.040) and HSV1 exposure (OR 0.147, 95%CI: 0.025 to 0.862, p=0.034). NMO patients
were more likely exposed to CMV but less likely to EBV, but neither of
these findings reached statistical significance. Analyses of 25(OH) vitamin
D association are ongoing. CONCLUSIONS: NMO patients have lower
prevalence of HLA-DRB1*15:01 and HSV-1 exposure compared to those
with MS but these prevalences are similar to controls. Larger case-control
studies are needed to confirm these findings.
Acknowledgements: The Guthy Jackson Charitable Foundation
Disclosure: Nothing to disclose.
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the Curprizone Model
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Translational & Biomarker Research, Neurology, EMD Serono Research Institute,
Billerica, MA
BACKGROUND: Multiple Sclerosis (MS) is a multi-faceted inflammatory
CNS disease characterized by oligodendrocyte damage and death resulting
in a progressive loss of myelin and axons. The mechanisms responsible
for myelin loss are complex and therapies that promote oligodendrocyte
survival, differentiation and remyelination may drive neuroprotection.
Activation of Sphingosine-1-phosphate 5 receptors (S1P5), which are
predominately expressed in oligodendrocytes, has been shown to promote
oligodendrocyte survival and differentiation in vitro (Jaillard et al., 2005).
However, the role of S1P5 receptors in regulating demyelination and
remyelination in vivo is still unknown. OBJECTIVES: Here we examine
demyelination and remyelination in S1P5knockout mice following exposure
to cuprizone. METHODS: Selective S1P5 receptor knockout (KO) mice
were generated in collaboration with Regeneron and bred in our animal
facility. No obvious myelin or other defects are detectable in KO animals
without challenge. S1P5 KO mice and wild type (WT) litter mate controls
received 4 wks of unrestricted access to rodent chow containing 0.2%
cuprizone. Mice were euthanized following exposure to cuprizone and the
level of demyelination in the corpus callosum (CC) analyzed. Spontaneous
remyelination will occur in cuprizone fed animals once the cuprizone
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diet is removed and animals receive access to normal chow. To examine
remyelination rate in mice lacking the S1P5receptor, cohorts of both WT
and KO mice were euthanized 7, 14, and 21 days following access to normal
chow (after 4 wks of cuprizone). RESULTS: 4 wks of cuprizone diet
produced significant demyelination in the CC of both WT and S1P5 KO mice
as measured by Luxol Fast Blue (LFB) staining (21% & 13% respectively, p
< .05 as compared to mice on control diet). WT mice exposed to 4 weeks of
cuprizone diet followed by different periods of normal chow demonstrated
gradual remyelination over the course of 21 days (43% at 7 days & 66% at
21 days). S1P5KO mice also demonstrated some remyelination by day 21,
however the level of remyelination was significantly reduced as compared
to WT controls (45% at 21 days in KO vs 66% in WT controls, p < .05).
Similar results occur following IHC staining with myelin oligodendrocyte
glycoprotein (MOG). CONCLUSIONS: The above results demonstrate a
clear role of the S1P5 receptor in regulating remyelination in vivo. Animals
with selective deletion of the S1P5 receptor display a significant delay in the
rate of remyelination. Although additional studies are warranted, these results
suggest that the S1P5 receptor might be a good target to drive remyelination
in demyelinating diseases.
Supported by: EMD Serono Research Institute
Disclosure: Audrey Gray, Dongzi Yu, Dan Crawford, Frederic Bernard, Ursula
Boschert, Tammy Dellovade: EMD Serono Research Institute (Ownership interest).
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BACKGROUND: Mobility impairment is one of the most disabling
conditions in Multiple Sclerosis (MS) patients, affecting a variety of aspects
of patients such as independence, employment, mental health and quality of
life (QOL). In addition, the chronic and disabling nature of MS can have also
significant negative effects on family dynamics and, therefore, MS caregivers
are at high risk of psychological and even physical morbidity. The critical role
of MS caregivers is becoming increasingly recognized. Since research on MS
has focused primarily on patient QOL, very little is known about the QOL
of people caring for patients with this disease. OBJECTIVES: This study
was designed to determine the impact of walking impairment of MS patients
which is discrepant according to the disability level on the burden and QOL
of their caregivers. METHODS: 772 MS patients were recruited, 47 MS
patients and their 47 caregivers finished the study. Expanded Disability Status
Scale (EDSS), Patient Determined Disease Step Scale (PDSS), MS Walking
Scale-12 (MSWS-12), MS International QOL Questionnaire (MUSIQOL),
MS Impact Scale (MSIS-29); Caregiver Burden Interview (CBI), Caregiver
QOL in MS Scale (CAREQOL-MS), General Self-Efficacy Scale (GSES),
Satisfaction with Life Scale (SLS). Results were compared on disability
level (EDSS: 2.0- 3.5, n=17; EDSS: 4.0-6.5, n=30). RESULTS: Patients
with higher disability had significantly worse scores on the MSWS-12,
MUSIQOL, MSIS-29, and PDSS (p<0.001, p=0.015, p=0.004, and p<0.001,
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respectively). The caregivers facing with higher disability had significantly
worse scores on CBS (p<0.001) and CAREQOL (p=0.002). A significant
correlations between EDSS, MSWS-12, MUSIQOL, MSIS-29, PDSS, CBS,
and CAREQOL-MS scores of patients and caregivers were noted (p<0.05).
CONCLUSIONS: The impairments on disability level, walking and QOL
of MS individuals were related to OQL declines and increased burden
of their caregivers. Therefore, it may be important to provide acceptable
education and support strategies with individual intervention while defining
the needs and goals of the MS patients and their caregivers to improve the
rehabilitation success.
Disclosure: Nothing to disclose.
Keywords: Management of activities of daily living in MS, MS and the
caregiver/family
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BACKGROUND: Exercise is an effective intervention for improving
function, mobility and health-related quality of life (QoL) in people with
multiple sclerosis (PwMS). OBJECTIVES: This study investigated the
effects of a pragmatic exercise intervention, incorporating cognitivebehavioural techniques to facilitate sustained behaviour change, on physical
activity (PA) behaviour and key health outcomes in PwMS up to 9 months of
follow-up. METHODS: A total of 120 PwMS (Expanded Disability Status
Score: 1.0-6.5) were randomized (1:1) to a 12-week exercise intervention or
standard care control group. The intervention comprised a tapered program
of individually-tailored supervised aerobic exercise, strength and balance
training, with 2 supervised plus 1 home exercise session during weeks
1-6 and 1 supervised plus 2 home exercise sessions during weeks 7-12.
Supervised exercise incorporated cognitive-behavioural techniques (e.g. goal
setting, finding social support, understanding the costs/benefits of exercise,
etc.) to promote long-term changes in PA behaviour. Outcome measures
were blindly assessed before and after the intervention and six months
later. Outcomes included self-reported PA (Godin Leisure-Time Exercise
Questionnaire), objectively measured average daily step-count (Actigraph,
USA), subjective fatigue (MFIS) and health-related QoL (MSQoL-54).
RESULTS: An increase in self-reported PA (P=0.01) and average daily step
count (adjusted mean difference of 688 [95% CI: 173-1204] steps; P=0.009)
was observed in the intervention group versus controls after 12 weeks, and a
sustained increase in self-reported PA, of border-line statistical significance
(P=0.08), was also observed at 9 months. Reductions in physical (-4.3 [95%
CI: -6.2 to -2.5]), cognitive (-3.6 [95% CI: -5.5 to -1.8]), psychosocial (-1.2
[95% CI: -1.7 to -0.7]) and total fatigue (-9.2 [95% CI: -12.8 to -5.7]) in favour
of the exercise group were also observed after 12 weeks (all P<0.0001).
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There were non-significant reductions favouring the intervention group in
all fatigue dimensions, particularly total fatigue (P=0.12), after 9 months.
Many MSQoL-54 domains showed improvements in favour of the exercise
group after 12 weeks (P≤0.03), with improvements in emotional wellbeing
(P=0.01), social function (P=0.004) and overall quality of life (P=0.001)
being sustained for 9 months. CONCLUSIONS: Our results suggest
that this pragmatic approach to implementing exercise therapy results in a
meaningful improvement in PA behaviour and a sustained enhancement of
health-related QoL in PwMS.
Supported by: UK Multiple Sclerosis Society
Disclosure: Nothing to disclose.
Keywords: Complementary/alternative therapies in MS, Management of
activities of daily living in MS, Pragmatic exercise intervention
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BACKGROUND: Transverse myelitis (TM) has substantial clinical overlap,
especially on initial presentation, with other autoimmune disorders, including
multiple sclerosis (MS) and neuromyelitis optica (NMO). Risk factors
for TM are not known. OBJECTIVES: We sought to determine if risk
factors reported for pediatric MS patients, such as HLA-DRB1*1501 allele,
past infections with common herpes viruses, including Epstein-Barr virus
(EBV), cytomegalovirus (CMV), and herpes simplex virus (HSV), and level
of 25-hydroxy-vitamin D, were also associated with TM in pediatric patients.
METHODS: Sera were collected from pediatric TM patients and neurologic
controls, and from pediatric MS and NMO patients early in disease course
through Stony Brook Pediatric MS Centers and the Accelerated Cure/Guthy
Jackson Biobank. Serum 25-hydroxy-vitamin D levels were measured by
chemoluminescent immunoassay. Antibodies against EBV (EBNA-1), HSV,
and CMV were measured by ELISA. HLA-DRB1 allele status was measured
by PCR. Logistic regression models, adjusting for age at draw, were used to
compare risk factors between TM and the other groups. RESULTS: Blood
samples were collected for patients with TM (n=16), NMO (n=34), MS
(n=184), and neurologic controls (n=31). Median ages at disease onset were
12.3 years (0.4-17.0 years), 11.0 years (1.9-17.3 years), and 14.3 years (1.419.2 years) for TM, NMO, and MS, respectively. TM patients were less likely
to have been exposed to EBV as compared to MS patients (OR 0.021, p

<0.001) and NMO patients (OR 0.154, p=0.054), but had similar frequency
as controls (OR 0.62, p=0.573). Vitamin D data are still in progress. No
difference was seen in the frequency of DRB1*1501 allele or exposure to
CMV in TM patients as compared to neurologic controls, NMO patients,
and MS patients. CONCLUSIONS: Unlike pediatric and adult MS, EBV
exposure does not appear to be associated with TM in pediatric patients.
Larger studies are needed to confirm this association.
Acknowledgements: TM and some NMO sera were provided by the
Accelerated Cure/Guthy Jackson Foundation. The pediatric MS Centers are
supported by the NMSS. KW is supported by a grant from the Dean’s Office
Medical Student Research Program at UCSF. Dr. Graves is supported by the
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BACKGROUND: Opexa Therapeutics is conducting a placebo-controlled
Phase 2B clinical trial (Abili-T) to investigate the efficacy and safety of
Tcelna, an autologous attenuated myelin-reactive T-cell immunotherapy, in
180 subjects with Secondary Progressive Multiple Sclerosis (SPMS). The
study will include a comprehensive immune monitoring program to describe
the immune status of subjects with SPMS, and the impact of Tcelna on
the immune profile. As a prelude to the immune monitoring program,
Opexa wished to further characterize the status of subjects entering the
trial at baseline, and compare the data sets to those of healthy donors.
OBJECTIVES: To phenotype and characterize the functional status of
T-cell, B-cell, monocyte and dendritic cell (DC) populations in the peripheral
blood of SPMS subjects at baseline, compared to that of healthy donors.
Multi-color flow cytometry was used to identify phenotypes described in
the literature such as T-reg, Tr1, Th1, Th2, Th17, in addition to monocyte
subsets, B-cells and DC. Finally, an empirical approach was undertaken
using a bio-informatic analysis of all evaluable markers to determine if
any additional atypical phenotypes can be distinguished that characterize
immunity in subjects with SPMS. METHODS: PBMC from SPMS subjects,
and healthy donors were subjected to multi-color flow cytometry employing
sixteen, 6-color marker panels. RESULTS: The analysis of data shows
that subjects with SPMS have a reduced frequency of T-reg cells compared
to healthy donors. However, the residual population expresses high levels
of Foxp3 and CD39. SPMS subjects also display a reduced frequency of
Tr1 cells as defined by the phenotype CD4+/CD49b+/CD18bright.
In addition, phenotyping of monocytes and B-cells showed that these
populations express markers of chronic activation, such as CD80 and CD40
in subjects with SPMS. A comprehensive analysis of multiple T-cell lineages
will be presented employing chemokine receptor profiling and the induction
of intracellular cytokine. CONCLUSIONS: A comprehensive analysis
of mononuclear cell populations in subjects with SPMS, when compared
to healthy donors, confirms the presence of a chronically activated innate
immune response on the backdrop of impaired T-regulation in subjects
suffering from SPMS. The impact of Tcelna treatment will be studied over
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time, and compared to subjects receiving placebo, to determine the potential
mechanism of action for the therapy.
Supported by: Opexa Therapeutics, Inc.
Disclosure: Lauren W. Collison: Opexa (Employee, Ownership interest). Chris L.
Ayers, Jordan L. Harrell, Don G. Healey: Opexa (employee). Jaye L. Thompson: Opexa
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BACKGROUND: In a previous indirect comparison of 3-month confirmed
disability progression using data from the FREEDOMS and AFFIRM
trials, the importance of adjusting for differences in patient populations
and in definitions of endpoints across trials has been demonstrated.
OBJECTIVES: To assess the impact of differences in definitions of 3and 6-month confirmed disability progression used across randomized
clinical trials of MS therapies. METHODS: The definition of 3- and
6-month confirmed disability progression used in the AFFIRM trial was
used to perform post hoc analyses in the intent-to-treat population in the
FREEDOMS trial. In the AFFIRM trial, the definitions for patients with a
baseline Expanded Disability Status Scale (EDSS) score of 0 were an increase
from baseline of ≥1.5 that was sustained for 12 and 24 weeks, respectively,
for 3- and 6-month confirmed disability progression. In the FREEDOMS
trial, the corresponding definition was an increase in EDSS of ≥1. The Cox
proportional hazards model was used to model time to event adjusted for
treatment, country, baseline EDSS, and age as defined in the study protocol.
Hazard ratios (HRs), 95% CIs, and Pvalues for the Cox proportional
hazard model were provided. RESULTS: Using the original definition of
confirmed disease progression in the FREEDOMS trial, the risk reduction
in 3-month disability progression over 2 years was 30% (HR, 0.70) for the
treatment group relative to the placebo group (P=0.024). Using the AFFIRM
definition of confirmed disease progression, the corresponding reduction
was 36% (HR, 0.64). In the analyses of 6-month confirmed disability, the
corresponding reductions were 37% (HR, 0.63) and 43% (HR, 0.57) relative
to the placebo group. Similar trends in changes of point estimates were
observed for the 3- and 6-month confirmed disability progressions in the
FREEDOMS II trial. CONCLUSIONS: In addition to the importance of
adjusting for differences in patient characteristics in indirect comparisons,
these results show that differences in definition of confirmed disease
progression may have a relevant impact when comparing point estimates of
3- and 6-month confirmed disease progression across trials.
Supported by: Novartis Pharmaceuticals Corporation
Disclosure: Ron Hashmonay, Peter Chin: Novartis Pharmaceuticals Corporation
(employee and stockholder). Niklas Bergvall, Nikolaos Sfikas, Philipp von Rosenstiel:
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BACKGROUND: There is evidence that performing a cognitive task while
walking results in a significant reduction in walking performance, indexed
by gait parameters, among persons with MS compared with controls. To
date, very little is known about correlates of this dual task cost (DTC) of
walking in MS. OBJECTIVES: This study examined walking performance,
cognitive processing speed, and symptoms of fatigue, depression, anxiety,
and pain as correlates of DTC of walking in persons with MS. METHODS:
85 persons with MS undertook a 6-minute walk test (6MWT) and completed
the Symbol Digit Modalities Test (SDMT), Fatigue Severity Scale (FSS),
Modified Fatigue Impact Scale (MFIS), Short-form of the McGill Pain
Questionnaire (SF-MPQ), Hospital Anxiety and Depression Scale (HADS),
and Patient Determined Disease Steps (PDDS). The participants further
completed 4 trials of walking at a self-selected pace on an electronic
walkway that recorded spatiotemporal parameters of gait. The first 2 trials
were performed without a cognitive task, whereas the second 2 trials were
completed while performing a word list generation task. The DTC was
quantified as percent change in the spatiotemporal parameters of gait
between trials performed without and with a cognitive task. RESULTS:
There were significant declines in gait performance with the addition of
a cognitive task and the magnitude ranged between 5.6% (p < .0001) and
14.4% (p < .0001) for step length and velocity, respectively. Both 6MWT
and SDMT scores correlated with DTC for velocity (r = −.351, p = .001
& r = −.347, p = .001, respectively) and step length (r = −.424, p = .001
& r = −.368, p= .001, respectively); the correlations remained significant
after controlling for PDDS scores. By comparison, there were no significant
associations between FSS, MFIS overall and subscale, SF-MPQ, and HADS
scores with the DTC for any of the gait parameters. CONCLUSIONS:
This study provides novel evidence indicating that walking and cognitive
performance, but not symptoms, correlate with the DTC of walking in MS.
Disclosure: Nothing to disclose.
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Urbana, IL, 2School of Physical Therapy, Old Dominion Unviersity, Norfolk, VA

1

BACKGROUND: Falls are a major health concern for persons with multiple
sclerosis (MS). Research focusing on fall risk factors has mainly focused
on differences between fallers and non-fallers. However, there is growing
evidence from other clinical populations that single and frequent fallers have
distinct risk factors. It is not clear what factors distinguish between single and
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recurrent fallers with MS. OBJECTIVES: To examine mobility, balance, fall
risk and cognition in older adults with multiple sclerosis (MS) as a function of
fall frequency. METHODS: Community dwelling persons with MS (N=27)
aged between 50 and 75 years were divided into two groups (single (n=11)
and recurrent falls (n=16; > 2 falls/12 months)) based on previous falls
history. Mobility was assessed using a variety of measures including, Multiple
Sclerosis Walking Scale-12 (MSWS-12), walking speed (Timed 25 Foot
Walk), endurance (6-Minute Walk) and coordination (Timed Up and Go).
Balance was assessed with the Berg Balance Scale, posturography and selfreported balance confidence. Falls risk was assessed with the physiological
profile assessment (PPA). Cognitive processing speed was quantified with
the symbol digit modalities test (SDMT) and the paced auditory serial
addition test (PASAT). RESULTS: There was no difference in mobility,
balance or fall risk between recurrent and single fallers (p’s > .05; d’s 0.3-0.6).
The recurrent fall group had significantly lower scores on both the PASAT
(41.9±11.0vs. 51.1±6.1; d = -1.0) and the SDMT (46.4±7.2 vs. 52.9±4.9; d =
-1.1) than the single time fall group (p's < 0.01). CONCLUSIONS: Results
indicated that cognitive processing speed is associated with fall frequency
and may have implications for fall prevention strategies targeting recurrent
fallers with MS.

Disclosure: Rui Chang, Shuning Huang, Anneli Savinainen, Tim Crandall,
Danielle Graham, Tammy Dellovade: EMD Serono Research Institute Inc. (Ownership
interest). Joseph Mandeville, Ji-Kyung Choi, Bruce Jenkins, Guangping Dai: EMD
Serono Research Institute Inc. (consulting fees).

Disclosure: Nothing to disclose.

Keywords: Imaging and MS, preclinical MS model

analysis confirmed a dramatic increase in inflammation, as measured by an
increase in IBA1 immunoreactive (IR) microglia (>8000%) in the CC after
4 weeks of cuprizone diet. There was also a 17% decrease in MTR during
the demyelination phase corresponding to an 80% reduction in proteolipid
protein (PLP) IR and 60% decrease in CC1-IR oligodendrocytes. Returning
mice to normal diet resulted in a gradual decrease in T2w intensity and
corresponding reduction in IBA1 immunroeactivity, but neither measure
returned to control levels. In contrast, MTR and PLP-IR slowly returned
to baseline levels during the 5 wks on normal chow. CONCLUSIONS:
This study demonstrates that cuprizone-induced changes in myelin and
inflammation measured histologically can be detected and monitored using
serial MR. These data will enable future longitudinal efficacy studies testing
novel therapeutics with the potential to promote remyelination and repair
of the CNS.
Supported by: EMD Serono Research Institute

Keywords: Falls, Management of activities of daily living in MS
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The MS Support Group: Coping In Company With Chronic Illness
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Magnetic Resonance
Demyelination Model

Imaging

In

The

Cuprizone-Induced

Rui Chang1, Shuning Huang1, Anneli Savinainen1, Tim Crandall1, Danielle Graham1,
Joseph Mandeville2, Ji-Kyung Choi2, Bruce Jenkins2, Guangping Dai2 and Tammy
Dellovade1
Translational & Biomarker Research, EMD Serono Research Institute Inc., Billerica,
MA, 2Radiology, Athinoula A. Martinos Center for Biomedical Imaging - MGH,
Charlestown, MA
1

BACKGROUND: The cuprizone-induced demyelination model provides a
useful system for preclinical testing of novel molecules aimed at promoting
remyelination and repair in MS patients. Longitudinal magnetic resonance
imaging (MRI) analysis in cuprizone fed animals provides an advantage
over terminal histopathological analysis because it allows for repeated
monitoring of changes in myelin and inflammation over time. To establish
the MRI parameters needed for future longitudinal efficacy studies, here
we describe results from a detailed time-course experiment including
histological confirmation during both the demyelination and remyelination
phases of the model. OBJECTIVES: Establish MRI parameters to allow
for longitudinal monitoring of cuprizone-induced changes in myelin and
inflammation in the corpus callosum (CC). METHODS: Mice were fed
0.2% cuprizone diet for 4 wks and then returned to normal chow. Animals
were imaged at 2, 3, and 4 wks while on cuprizone diet and then at 1, 2, 3,
and 5 wks after returning to normal diet. MRI was conducted on a 9.4T
Bruker scanner. A Bruker volume coil transmit and a four channel phased
array coil receive system was used for image acquisition. T2-weighted
(T2w) RARE and magnetization transfer (MTR) MRI were used to evaluate
inflammation and myelin, respectively. After imaging, mice were euthanized
and brains collected for histological analysis of the CC. RESULTS: T2weighted signal intensity started to increase after 3 wks on cuprizone and
reached a maximum of ~160% of control levels by wk 4. Histological

Allison R Fine
Clinical Social Worker, Multiple Sclerosis Social Work Collaborative of Washington,
Seattle, WA; Clinical Social Worker and Counselor, Counseling for Inner Balance,
Seattle, WA
BACKGROUND: Support groups offer an essential way for those
diagnosed with MS to feel supported in their diagnosis and comforted by
knowing they are not alone. Professionals and researchers both in the health
and mental health communities have taken a look at the benefits of attending
supportive groups and the best practices for leading these types of groups.
Generally, supportive groups allow for a place where individuals can learn
from their peers in a non-threatening and mutually supportive environment.
Additionally, supportive groups can offer social support which has been
shown to reduce psychological distress, which can be high when coping with
illness. The research indicates that support groups are a necessary component
of a patient's wellness routine and professionals in the MS community
should encourage all patients to find a group that is a good fit for them.
OBJECTIVES: This platform will explore the current research and best
practices in support groups for those with chronic illnesses. Consolidating
current research allows us to understand the benefits of these groups for
our patients and understand how best to form these types of groups. The
presentation will also look into the benefits of professionally run vs. self-led
support groups, examine some of the challenges faced when beginning and
running a supportive group, and offer some tips and strategies for those
interested in starting a group for their patients. CONCLUSIONS: Living
with a chronic illness such as MS can be isolating and can leave the MS
patient feeling confused, angry, afraid, and alone. Attending a support group
to speak with others who are coping with similar symptoms and concerns
can reduce the emotional health strains of living with a chronic illness as
well as help to encourage patients to take an active role in their self-care.
Both professionally led and self-led support groups can be advantageous
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in different ways and can offer various environments for patients to find
help. These groups not only allow for the building of necessary networks of
reinforcement for those living with MS, but provide ongoing social support
and encourgement for healthy routines. Looking through the clinical social
work lens, this presentation will synthesize the available research and draw
conclusions for helping us to better understand the overall importance of
support groups.
Disclosure: Nothing to disclose.
Keywords: Psychological issues and MS, Psychosocial support for MS
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Co-Existing PML-IRIS and Myelitis In Neuromyelitis Optica
Spectrum Disorder
Eoin P Flanagan1, Allen J Aksamit2, Neeraj Kumar1, Neha P Morparia1, B Mark
Keegan3 and Brian G Weinshenker1
1
Neurology, Mayo Clinic, Rochester, MN, 2Neurology, Mayo Clinic, Rochester, MN,
Afghanistan, 3Neurology, Mayo Clinic, Rochester, MS

BACKGROUND: Progressive multifocal leukoencephalopathy (PML) is
associated with natalizumab treatment of multiple sclerosis (MS), but not
with neuromyelitis optica (NMO) or NMO spectrum disorders (NMOSD’s).
Patients with NMO/NMOSD’s may be predisposed to PML by coexisting
systemic autoimmune disorders or immunosuppressant use. OBJECTIVES:
To describe a case of NMOSD who simultaneously developed PML-IRIS
and longitudinally-extensive-transverse-myelitis (LETM). METHODS:
Case report at academic medical center. RESULTS: A 72-year-old
woman with a history of an NMOSD developed progressively worsening
gait unsteadiness and falls over many months. Neurological examination
revealed new nystagmus, left-sided dysmetria, gait ataxia and preexisting
mild right spastic-hemiparesis. Her neurological history included recurrent
attacks of longitudinally-extensive-transverse-myelitis over 8 years and she
was seropositive for NMO-IgG. She received maintenance azathioprine
100 mg per day for 6 years and was attack-free for the preceding 4 years.
Systemic lupus erythematosus was diagnosed 21 years previously and was
manifest by photosensitivity, butterfly rash and strongly positive antinuclear
antibody (>12 units; NR, <1), although she had never been treated with
immunosuppression for these symptoms. Magnetic resonance imaging
(MRI) revealed suggestive cerebellar white matter lesions of PML.
Cerebrospinal fluid (CSF) polymerase chain reaction (PCR) detected JC
virus, confirming PML. Azathioprine was discontinued and she received
a 5-day course of cytosine arabinoside (ARA-C). She stabilized until 9-10
months later when she developed dysarthria followed by subacute right leg
weakness. Examination revealed worsened cerebellar dysarthria and right
lower extremity weakness. Repeat MRI revealed enhancement of previously
nonenhancing cerebellar lesions and a longitudinally-extensive gadolinium
enhancing thoracic cord lesion. NMO-IgG titer remained high (>160 U/
mL; normal range, <1.6). Simultaneous acute NMOSD relapse and immunereconstitution-inflammatory syndrome (IRIS) were diagnosed. Treatment
with 5 days of high-dose intravenous methylprednisolone was followed by
improved strength and speech. Maintenance intermittent plasma exchange
was initiated. CONCLUSIONS: To our knowledge, this is the first case of
PML in a patient with NMO/NMOSD. PML should be considered in NMO
patients with progressive symptoms or suspicious white matter lesions.
Our case highlights the dilemma of managing simultaneous PML-IRIS and
NMO disease activity.
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Reliability, Precision and Clinically Meaningful Change Of Fatigue
Outcomes In MS
Yvonne C Learmonth, Deirdre Dlugonski, Lara A Pilutti, Brian M Sandroff, Robert
W Motl and Rachel E Klaren
Kinesiology and Community Health, University of Illinois at Urbana-Champaign,
Urbana, IL
BACKGROUND: Fatigue is one of the most common, debilitating, and
life altering symptoms experienced by those with multiple sclerosis (MS).
Accordingly, this symptom has become the focus of management in
therapeutic interventions and clinical rehabilitation. The interpretation of
intervention effects on fatigue scores in MS is hampered by the limited
understanding of the reliability, precision and clinically important change
of fatigue outcomes. OBJECTIVES: This study determined the reliability,
precision and clinically important change of scores from two common
measures of fatigue, namely the uni-dimensional Fatigue Severity Scale
(FSS) and the multi-dimensional Modified Fatigue Impact Scale (MFIS).
METHODS: The FSS and MFIS were administered to 82 persons with MS
in a clinical research setting on two-time points, separated by six months.
Analyses were undertaken for the whole sample for both outcomes, the
physical, cognitive and psychosocial dimensions of the MSIF were analysed
separately. Intraclass correlation coefficient (ICC) analyses established
reliability; standard error of measurement (SEM) and coefficient of variation
(CV) determined precision; and minimal detectable change (MDC) defined
clinically important change. RESULTS: Participants varied in type of MS
(Relapsing Remitting; n=65, Secondary Progressive; n=10 and Primary
Progressive; n=7) and disability status (Expanded Disability Status Scale
range = 0-6.5, median = 3), and 77% of participants were classified as having
substantial fatigue, based on the criteria of a mean FSS item score ≥ 4. All
outcome measures were reliable with precision and MDC varying between
the two outcome measures: FSS - ICC=0.751, SEM=0.7 points, CV=10.3%,
MDC=1.9 points (38% of the overall FSS mean score); MFIS - ICC=0.863,
SEM=7.3 points, CV=21.4%, MDC=20.2 points (49% of the overall MFIS
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mean score). The individual dimensions of the MFIS each were reliable, with
varying precision and MDC values: physical MFIS - ICC=0.860, SEM=3.6
points, CV=24%, MDC= 9.9 points; cognitive MFIS - ICC=0.837, SEM=3.8
points, CV=27.2%, MDC = 10.6 points; psychosocial MFIS - ICC = 0.755,
SEM = 0.8 point, CV = 33.5%, MDC = 2.3 points. CONCLUSIONS:
Reliability of the FSS and MFIS is good; falling within acceptable ranges.
Precision and clinically important change estimates provide guidelines for
interpreting changes in scores from these outcomes in clinical and research
settings.
Supported by: National Multiple Sclerosis Society (pp1695)
Disclosure: Nothing to disclose.
Keywords: Comprehensive Care and MS, Management of activities of daily
living in MS, Outcome measures in MS
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2-Year Follow-Up Results Of The HALT MS Clinical Trial
(ITN033AI)
Richard A Nash1, George J Hutton2, Michael K Racke3, Uday Popat4, Steven M
Devine3, George E Georges5, Linda M Griffith6, Paolo A Muraro7, Harry Openshaw8,
Peter Sayre9, Olaf Stuve10, Douglas L Arnold11, Meagan Spychala12, Noha Lim13,
Sachin Malhotra13, Deborah Phippard9, Annette Wundes14, George H Kraft14 and
James D Bowen15
1
Colorado Blood Cancer Institute at PSL, Denver, CO, 2Baylor College of Medicine,
Houston, TX, 3The Ohio State University Wexner Medical Center, Columbus, OH,
4
MD Anderson Cancer Center, Houston, TX, 5Fred Hutchinson Cancer Research
Center, Seattle, WA, 6National Institute of Allergy and Infectious Diseases, National
Institutes of Health, Bethesda, MD, 7Imperial College, London, United Kingdom, 8City
of Hope National Medical Center, Duarte, CA, 9Immune Tolerance Network, San
Francisco, CA, 10University of Texas Southwestern Medical Center at Dallas, Dallas,
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BACKGROUND: Patients with relapsing-remitting multiple sclerosis
(RRMS) do not achieve a sustained remission after disease-modifying therapy.
OBJECTIVES: A phase II clinical trial of high-dose immunochemotherapy
(HDIT; BEAM/antithymocyte globulin) and autologous hematopoietic cell
transplantation (HCT) was conducted in patients with highly active RRMS
who had failed conventional therapy to assess if sustained remission could
be induced. METHODS: Eligibility required an EDSS of 3.0 to 5.5 and >2
relapses on treatment in previous 18 months. Treatment-failure was defined
as a composite endpoint of 1) mortality 2) relapse 3) new MRI lesions or 4)
disability increase >0.5 EDSS points. Adverse events (AE) were recorded
according to NCI-CTCAE v3.0. RESULTS: 25 patients at a median age
of 38(27-53) years were mobilized with G-CSF only; prednisone was given
at the same time to prevent MS flares. The autograft was CD34-selected.
One patient withdrew after mobilization secondary to heparin-induced
thrombocytopenia/pulmonary embolus. 24 patients had HDIT/HCT
according to protocol. Median follow-up was 131 (52, 282) weeks. After
initially stabilizing, one patient died from progressive loss of neurological
function at 32 months. In the 1st year after HDIT, there were 42 grade 3
and 6 grade 4 non-hematopoietic AE. Grade 4 AE included: one suicide
attempt (with 3 grade 4 AE); hyperuricemia; hypokalemia; and elevated

ALT. In the 2ndyear, there were 13 grade 3 and 1 grade 4 non-hematopoietic
AE. The 1-year and 2-year probabilities of event-free survival (i.e. without
treatment-failure) were 95.8% (90% CI: 80.2%-99.2%) and 82.8% (90% CI:
65.0%-92.0%), respectively. Progression-free and relapse-free survival at 1
year were 100% (90% CI: 100%-100%) and 95.8% (90% CI: 80.2%-99.2%)
and at 2 years were 91.7% (90% CI: 75.7%-97.3%) and 91.7% (90% CI:
75.7%-97.3%), respectively. The probability of freedom from disease activity
detected by brain MRI was 95.8% (90% CI: 80.2%-99.2%) at both year 1
and 2. In comparison, a randomized clinical trial of placebo vs natalizumab
(Havrdova E et al, Lancet Neurology, 2009) showed that 7% and 37% of
RRMS patients were free of disease activity at 2 years, respectively. T2
lesion volume was significantly reduced by 6 months and was sustained at
2 years. T1 lesion volume was minimally increased at 1 year. There was a
significant loss of brain volume at 6 months but stabilized thereafter. By
flow cytometry, memory CD4 and CD8 T cells (CD45RO+) were not
completely eliminated from the blood after in vivo depletion from HDIT.
The numbers of CD4 naïve and memory T cells were not recovered at 1
year. CD4 and CD8 recent thymic emigrants (CD45RA+, CD31+) were
increased at 1 year compared to the nadir at 1 month but did not completely
recover. CONCLUSIONS: HDIT/HCT for highly active RRMS resulted
in profound immunosuppression and induced a high rate of sustained
remissions at 2 years. Patients will be followed on study for 5 years.
Supported by: Immune Tolerance Network and NIAID,NIH
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support). Michael K. Racke: Biogen Idec and Revalesio (consulting fees). NIH and
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Sanofi-aventis, EMD Serono, Novartis, Pfizer, Teva Neuroscience, Roche and Genzyme.
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Keywords: Disease-modifying treatments in MS, Imaging and MS,
Immunology and MS
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Quantifying Balance and Its Relationship To Walking In Multiple
Sclerosis
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Neurology, Johns Hopkins School of Medicine, Baltimore, MD, 2Motion Analysis
Laboratory, Kennedy Krieger Institute, Baltimore, MD, 3Physical Medicine and
Rehabilitation, Johns Hopkins School of Medicine, Baltimore, MD
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BACKGROUND: Gait dysfunction is common among individuals with
MS. Previous studies have shown that weakness and balance dysfunction
contribute to slow walking, and recent studies implicate these same factors as
indicators of fall risk in MS. However, balance measures have not been well
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studied longitudinally in MS. OBJECTIVES: To determine the relationship
of quantitative balance and lower extremity sensorimotor measures over
time and their relationship to walking velocity in individuals with MS.
METHODS: 57 MS subjects (28,RRMS; 25,SPMS; 4,PPMS) were evaluated
longitudinally. Dynamic and static posturography was assessed under six
conditions using a Kistler 9281 force plate and walking velocity was assessed
with an Optotrak Motion Analysis System. Ankle dorsiflexion, hip flexion,
and hip extension strength was quantified by a hand-held dynamometer
and vibration thresholds at the great toe were quantified using a VibratronII device. Other measures recorded included EDSS and timed 25-foot
walk. Pearson’s correlations were used to assess statistical significance and
mixed effects regression models were used to model longitudinal outcomes.
RESULTS: Our cohort’s age was 47±10 (mean±SD), follow up time 1-5
years, EDSS 0-7.5, and 55% were females. All measures were significantly
worse for MS subjects when compared to age and sex-matched controls
(p<0.001 for all). Ankle dorsiflexion, hip flexion, hip extension, and anteriorposterior (AP) dynamic sway correlate best with walking velocity (r>0.5,
p<0.001). AP dynamic sway was the only balance measure that correlated
with a change in walking velocity over time. Walking speed was affected
most by hip flexion and extension strength. CONCLUSIONS: These data
suggest that strength and AP dynamic sway are both important contributors
to walking performance in MS. Past studies show these two measures are also
important indicators of fall risk in MS. Evaluating dynamic balance coupled
with strength may lead to a more quantitative means of determining fall risk
and to the development of rehabilitative strategies to decrease that risk.

the expanded disability status scale(EDSS), multiple sclerosis functional
composite (MSFC), and quantitative tests of hip-flexion strength(HFS)
and vibration sensation threshold (VST). SCV was measured between C3C4. SCV was normalized by individual factors: height, spinal cord length
(SCL - yielding an average measure of cross-sectional area), and intracranial
volume(ICV). RESULTS: There were significant group differences between
MS cases and HCs in raw SCV, and SCV normalized by height and SCL
(p<0.05). SCV normalized to either height or SCL was greater in relapsing
vs. progressive MS subtypes (p<0.05), while raw SCV was not (p=0.32).
There were significant correlations between clinical measures and raw
SCV(EDSS:ρ=-0.20; MSFC:ρ=0.16; HFS:ρ=0.35, VST:ρ=-0.19, all p<0.05
except MSFC=0.06). Observed clinical-radiological correlations consistently
strengthened with normalization by SCL(EDSS:ρ=-0.43; MSFC:ρ=0.33;
HFS:ρ=0.38, VST:ρ=-0.40, all p<0.001) and height(EDSS:ρ=-0.26;
MSFC:ρ=0.28; HFS:ρ=0.22, VST:ρ=-0.29, all p<0.05), but generally
diminished with normalization by ICV(EDSS:ρ=-0.23,p=0.01; MSFC:ρ=0.10;p=0.24; HFS:ρ=0.23,p=0.01; VST:ρ=-0.35,p<0.01). In relapsing
patients, normalization by SCL allowed the detection of clinical-radiological
correlations that were not apparent with raw SCV. CONCLUSIONS: SCV
normalization by SCL consistently improves the ability to detect group
differences, strengthens clinical-radiological correlations, and seems to be of
particular relevance in settings of subtle disease-related SC atrophy in MS.
Normalization by SCL should be performed to maximize the clinical utility
of measures of SC atrophy.

Supported by: Biogen Idec, National MS Society Tissue Repair Grant
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BACKGROUND: Spinal cord(SC) pathology is common in multiple
sclerosis(MS), and measures of SC atrophy, including SC volume(SCV),
are increasingly being utilized. Normalization is an important procedure
that can reduce biological variation of structural measurements unrelated
to disease effects, but the optimal normalization factor for SCV remains
unclear. OBJECTIVES: Using a variety of normalization factors and
clinical measures, we assessed the effect of SCV normalization on detecting
group differences, and clarifying clinical-radiological correlations in MS.
METHODS: 133 individuals with MS and 14 healthy control subjects
(HCs) underwent cervical SC-MRI at 3T and clinical assessment, including
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Pediatric Tumefactive Multiple Sclerosis: Diagnostic & Treatment
Challenges
Katherine D Standley
Neurology, University of South Florida, Tampa, FL; Neurology, James Haley Veterans
Hospital, Tampa, FL
BACKGROUND: Tumefactive multiple sclerosis or Marburg variant
is a severe, acute, demyelinating disease that continues to be a diagnostic
and treatment challenge. OBJECTIVES: We describe a case of a 15
year old female who presented with acute onset of headache. The patient
was evaluated and found to have a large right frontal enhancing lesion
with significant edema which was felt to be a primary brain tumor, this
prompted biopsy for diagnosis. The patient rapidly deteriorated clinically,
became hemiplegic, and required resection to prevent herniation. Biopsy
revealed findings of inflammatory demyelination. Because tumefactive MS
is such a severe and rapidly progressive condition with dire consequences
combination therapy was initiated to prevent further neurologic
deterioration and need for decompressive craniotomy. Intravenous (IV)
methylprednisolone and plasmapheresis resulted in rapid improvement and
an excellent outcome. METHODS: The case was reviewed with a multi-
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disciplinary team and outcomes were followed over a 6 month period. A
literature search was conducted to review similar cases. RESULTS: This
case demonstrates both diagnostic and treatment dilemmas of a rapidly
expanding intracranial lesion. Despite recent technological advances,
demyelinating disease is mistaken for malignancy. Because of the paucity
of fulminant tumefactive cases the MRI characteristics are not well defined.
Despite imaging advancements discrimination between demyelinating,
infectious, and neoplastic disease can still be challenging. Pathologic analysis
of brain tissues remains the gold standard in diagnosis and should not be
delayed. The treatment of fulminant tumefactive multiple sclerosis with
steroids, plasma exchange or mitoxantrone have been described in several
case reports. High-dose steroids alone are often unsuccessful, possibly
because of the intensity of the inflammatory response. CONCLUSIONS:
Demyelinating lesions should be considered in the differential of a rapidly
expanding intracranial masses even in pediatric patients. Delay of diagnosis
and institution of treatment can lead to dire consequences. Steroids alone
may be insufficient for treatment of fulminant tumefactive multiple sclerosis
and the institution of combination therapy with plasmapheresis should be
considered.
Disclosure: Nothing to disclose.
Keywords: Disease-modifying treatments in MS, Imaging and MS,
Tumefactive
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Neurology, Georgetown University, Washington, DC, 2Washington, DC VAMC,
MS Center of Excellence, Washington, DC, 3Post-Deployment Health Epidemiology
Program, Office of Public Health, Department of Veterans Affairs, Washington, DC,
4
MS Center of Excellence, Baltimore VAMC, Baltimore, MD
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BACKGROUND: Concern has been raised that US veterans of the 19901991 Gulf War (GW) may be at increased risk to develop neurologic disease.
The association of neurologic disease and GW1 service may be related
to a variety of potentially hazardous environmental exposures that were
present in the war theater. Our group has recently assembled a GW era
multiple sclerosis (MS) cohort showing high MS incidence rates for men
and women of multiple races. It is not known if deployed GW veterans
have an increased risk for developing MS. OBJECTIVES: To evaluate the
risk of developing MS in deployed vs. non-deployed veterans of the First
Gulf War. METHODS: Medical records and data from the Department
of Defense (DoD) and Department of Veterans Affairs (VA) for cases of
MS who served in the military between 1990, the start of the Gulf War
era, and 2007 and who were service-connected by the VA were reviewed.
Validated MS cases meeting the McDonald criteria from this GW Era MS
cohort who had served in the First Gulf War (1990-1991) were matched
to the GW1 database of all active duty troops from the DoD according to
deployment status to the Theater of Operations. Relative risk estimates with
95% confidence intervals (CI) for MS based on deployment status were
calculated within standard demographic groups. RESULTS: Among the
696,118 troops deployed in GW1, 387 incident MS cases were found. A
total of 1,457 incident MS cases were identified in 1,786,215 non-deployed
personnel. The relative risk (RR) for MS among those deployed compared

to those non-deployed was 0.68 (CI: 0.61-0.76) with 0.72 (CI: 0.63-0.81) in
men and 0.92 (CI: 0.73-1.15) in women. Deployment was non-significant or
protective as an MS risk factor across major racial groups: whites RR 0.62
(CI: 0.54-0.71), blacks RR 0.83 (CI: 0.68-1.02), and other races RR 1.65 (95%
CI: 0.70-3.91); across all age groups; and across each Service: Army RR 0.80
(CI: 0.68-0.94), Navy RR 0.57 (CI: 0.45-0.74), Marines RR 0.99 (CI: 0.671.47), and Air Force RR 0.66 (CI: 0.50-0.87). CONCLUSIONS: Military
deployment to the Theater of Operations in the First Gulf War was not a
risk factor for developing MS. Further study of environmental factors that
influence recent morbidity trends in MS are needed.
Supported by: NMSS and Dept. of Veterans Affairs Merit Review Grant,
Novartis
Disclosure: Mitchell T. Wallin: Biogen Idec (grant/research support). Clare Mahan,
Heidi Maloni, William J. Culpepper, Parisa Coffman, John F. Kurtzke: Nothing to
disclose.
Keywords: Epidemiology of MS, Etiology of MS, Natural history of MS
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Leflunomide/Teriflunomide Differential Effects - Mitochondria
and Hepatotoxicity
Emma-Jane Poulton1,2, Timothy Ackerson1,2, Jacquelyn Dwyer1,2, Sandrine Turpault2,3,
Lijuan Wang1,2, Lynn Davenport2,3 and Zaid Jayyosi1,2
Department of Disposition, Safety and Animal Research, Sanofi, Framingham, MA,
Department of Disposition, Safety and Animal Research, Sanofi, Cambridge, MA,
3
Department of Disposition, Safety and Animal Research, Sanofi, Bridgewater, NJ
1
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BACKGROUND: Teriflunomide is a novel, once-daily, oral
immunomodulator approved in the USA for the treatment of patients
with relapsing multiple sclerosis. Teriflunomide is the principal active
metabolite of leflunomide, which is used for the treatment of rheumatoid
arthritis. The mechanism of action for both agents is selective, reversible and
non-competitive inhibition of dihydro-orotate dehydrogenase (DHODH),
a mitochondrial enzyme required for de novo synthesis of pyrimidines.
Teriflunomide is a 100 times more potent inhibitor of DHODH
than leflunomide. Idiosyncratic liver injury has been reported with
leflunomide. Recently, multiple reports have been published establishing
an important role of mitochondria in the mechanism of idiosyncratic
liver toxicity. OBJECTIVES: The objective of this work was to compare
the effects of leflunomide and teriflunomide on potential mitochondrialrelated mechanisms of liver toxicity. METHODS: Differences between
leflunomide- and teriflunomide-induced hepatotoxicity as potentially related
to mitochondrial perturbations in vitro were investigated. RESULTS: In
isolated liver mitochondria from rats, leflunomide was found to be a 10-fold
more potent inhibitor of State 3 mitochondrial respiration and a 2- to 5-fold
more potent uncoupler of isolated mitochondria than teriflunomide (State
2 respiration). Mitochondria are the major source of cellular superoxide
anion generation, which is used as an indicator of cellular oxidative
stress. Leflunomide was found to be more potent at generating superoxide
anions than teriflunomide. Lastly, leflunomide produced greater cytotoxicity
in a cell line reliant on mitochondrial respiration than teriflunomide.
CONCLUSIONS: These studies indicate that leflunomide is a more potent
inhibitor of mitochondrial respiration than teriflunomide. The effect of the
two compounds on mitochondrial respiration is inversely proportional to
their pharmacologic activities (i.e. inhibition of mitochondrial DHODH).
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Additional studies are needed to clarify further the role of mitochondrial
toxicity on liver injury in vivo.
Supported by: Genzyme, a Sanofi company.
Disclosure: Emma-Jane Poulton, Timothy Ackerson, Jacquelyn Dwyer, Sandrine
Turpault, Lijuan Wang, Zaid Jayyosi: Sanofi (Employee). Lynn Davenport: Nothing
to disclose.
Keywords: Safety in MS

(P26)
Vascular Iron Deposits Associate With Oxidative Injury in a Model
of Multiple Sclerosis
Rachel Williams1,2, Sylvester Marshall III1 and Steven M. LeVine1
Molecular and Integrative Physiology, University of Kansas Medical Center, Kansas
City, KS, 2MidAmerica Neuroscience Institute, Lenexa, KS
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BACKGROUND: Elevated levels of iron deposits occur in both white
and gray matter structures in the cerebrum of multiple sclerosis patients;
however, it is not known whether this iron contributes to the pathogenesis
of disease. In white matter, iron deposits are often associated with vessels.
OBJECTIVES: To explore the hypothesis that abnormal perivascular
iron deposits promote oxidative tissue damage. METHODS: We utilized
a cerebral model of experimental autoimmune encephalomyelitis (cEAE)
that previously has been shown to develop perivascular iron deposits in
the cerebrum, and has many pathological features that are also observed in
multiple sclerosis. Brain tissue sections were stained by immunohistochemistry
against albumin, which can be used to assess damage to the blood-brain
barrier (BBB). Additional sections were stained by iron histochemistry in
combination with immunohistochemistry against nitrotyrosine, which is a
tissue marker of oxidative tissue damage. RESULTS: There was evidence
suggesting increased extravasation of albumin in the cerebrum of cEAE
mice compared to controls indicating damage to the BBB in cEAE mice.
Vessels that displayed co-localization of nitrotyrosine plus iron deposition
were greater in cEAE mice compared to control animals at multiple time
points. Vessels with co-localization often displayed extravasated red blood
cells that were labeled by iron histochemistry. Vessels that displayed
nitrotyrosine without co-labeling of iron were less prevalent than co-labeled
vessels in cEAE mice and these single labeled vessels were not increased in
cEAE mice compared to controls.CONCLUSIONS: Since other studies
have shown that heme containing proteins (i.e., hemoglobin) can catalyze the
nitration of proteins, it is likely that this is at least one mechanism accounting
for oxidative tissue injury. These results provide evidence supporting the
notion that perivascular iron deposition promotes tissue injury in multiple
sclerosis.
Supported by: Heartland Border Walk for MS, National Multiple Sclerosis
Society, NICHD Center Grant (HD 02528)
Disclosure: Rachel Williams, Sylvester Marshall: Nothing to disclose. Steven M.
LeVine: ApoPharma, Inc. (Ongoing discussions and a grant/contract under development).
Heartland Border Walk for MS, National Multiple Sclerosis Society, NICHD Center
Grant (HD 02528) (grant/research support).
Keywords: iron
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Activated iNKT cells control CNS autoimmunity in a mechanism
that involves MDSCs
Vrajesh V Parekh, Lan Wu, Danyvid Olivares-Villagomez, Keith Wilson and Luc
Van Kaer
Pathology, Microbiology and Immunology, Vanderbilt Medical Center, Nashville, TN
BACKGROUND: Invariant NKT (iNKT) cells are a subset of T lymphocytes
that recognize glycolipid antigens presented by the MHC class I-related
protein CD1d. Activation of iNKT cells with glycolipid antigens such as the
marine sponge-derived reagent alpha-galactosylceramide (a-GalCer) results
in the rapid production of a variety of cytokines and activation of many
other immune cell types. These immunomodulatory properties of iNKT
cells have been exploited for the development of immunotherapies against a
variety of autoimmune and inflammatory diseases but mechanisms by which
activated iNKT cells confer disease protection have remained incompletely
understood. Here, we hypothesize that CD11b+Gr1+ myeloid-derived
suppressor cells (MDSCs) activated by iNKT cells play an important role in
controlling pathogenic T cells generated during EAE. OBJECTIVES: To
understand how iNKT cells and myeloid-derived suppressor cells (MDSCs)
cooperate in preventing autoimmunity of the central nervous system (CNS).
METHODS: Development of experimental autoimmune encephalomyelitis
(EAE) in B6 mice, its prevention by activated iNKT cells and functional
characterization of MDSCs. RESULTS:   Activation of iNKT cells using
a-GalCer induced the expansion and acquisition of an M2-like phenotype in
MDSCs with superior immunosuppressive activities in the spleen of mice
induced for the development of EAE. Disease protection in these animals
also correlated with recruitment of MDSCs to the central nervous system.
Depletion of MDSCs abrogated the protective effects of a-GalCer against
EAE and, conversely, adoptive transfer of MDSCs from a-GalCer-treated
mice ameliorated passive EAE induced in recipient animals. These properties
of MDSCs involved expression of inducible nitric oxide synthase, arginase-1
and IL-10. CONCLUSIONS: Our findings have revealed cooperative
immunosuppressive interactions between iNKT cells and MDSCs that might
be exploited for the development of improved immunotherapies for MS and
other autoimmune and inflammatory diseases.
Supported by: National Multiple Sclerosis Society, NY and NIH
Disclosure: Nothing to disclose.
Keywords: Immunology and MS, Invariant Natural killer T cells and
myeloid-derived suppressor cells
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A Two-Year Retrospective Analysis of Rituximab Therapy in
Secondary-Progressive MS
Christopher Perrone, Carolina Ionete, Mark DiIulio and Peter Riskind
Department of Neurology, University of Massachusetts Medical School, Worcester, MA
BACKGROUND: While mitoxantrone is the only FDA approved drug
to treat SPMS, its use is limited by high toxicity. As growing literature has
supported a role of B-cell activity in SPMS patients, there has been interest
in the potential of rituximab therapy. B cell depletion by rituximab has
demonstrated safety in phase 1 and phase 2 studies for relapsing-remitting
MS. OBJECTIVES: The goal of this study is to evaluate retrospectively
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the clinical outcomes in patients with secondary-progressive multiple
sclerosis (SPMS) treated with rituximab. METHODS: In this study, EDSS,
twenty-five foot walk, and nine-hole peg test scores were evaluated for 30
SPMS patients on rituximab therapy in the past two years at the University
of Massachusetts MS Center. Patient data was stratified according to
specific treatment number, ranging from 1-3. To perform a within-subjects
analysis, baseline scores for each patient were obtained from clinical visits
one year prior to treatment initiation. These values were also compared to
measures from each patient two years prior to treatment to establish a rate
of progression. The efficacy of other treatments in controlling progression
through each patient’s course were compared to rituximab therapy across
the three outcome measures. Further, because of individual variability in
response (improvement, stability) or no response (progression) to therapy,
subgroup analysis was performed as a step toward identifying characteristics
of responders and non-responders. MRI data was used to monitor safety
and any adverse reactions were noted. RESULTS: Over two years prior to
treatment, there were statistically significant increases in EDSS as well as
increases in twenty-five foot walk and nine-hole peg test scores, reflecting
progression. In contrast, following initiation of rituximab treatment, no
significant differences were found relative to baseline values, suggesting that
patients were at least stabilized on therapy. A comparison of mean scores
across subsequent treatments of rituximab demonstrated a tendency toward
improvement of EDSS. Comparison of the different drug regimens across
EDSS, twenty-five foot walk, and nine-hole peg test revealed that rituximab
was best able to maintain baseline measurements. Subgroup analysis of
patients’ EDSS scores demonstrated that a majority responded to rituximab
therapy, with 48% achieving stability and 36% experiencing a statistically
significant improvement. Patients who improved also tended to have lower
EDSS scores. There were no changes in MRI activity for patients through
their course of treatment, except for one non-enhancing lesion in one
patient. No significant adverse reactions were reported. CONCLUSIONS:
These data support that rituximab therapy in treatment of SPMS could
stabilize, and potentially reverse, the rate of disease progression. However,
in developing this potential therapy, more support for these results must be
achieved through larger studies.
Disclosure: Christopher Perrone, Mark DiIulio: Nothing to disclose. Carolina Ionete:
DIOGENIX, Genzyme, Biogen Idec (grant/research support). Peter Riskind: EMD
Serono (consulting); BiogenIdec, Genzyme, Hoffman LaRoche, Novartis (clinical trials)
(grant/research support).
Keywords: B cell depletion treatment in MS, Disease-modifying treatments
in MS

(P29)
Effects Of Exercise Training On Fatigue In Multiple Sclerosis: A
Meta-Analysis
Lara A Pilutti, Tina Greenlee, Robert W Motl, Megan Nickrent and Steven J
Petruzzello
Kinesiology and Community Health, University of Illinois at Urbana-Champaign,
Urbana, IL
BACKGROUND: Fatigue is a common and disabling, but poorly managed
symptom experienced by persons with multiple sclerosis (MS). Exercise
training may be an effective behavioral strategy for reducing fatigue in MS.
OBJECTIVES: To provide a quantitative review of randomized controlled
trials (RCT) examining the effect of exercise training on symptomatic

fatigue in persons with MS. METHODS: Electronic databases (Web of
Science, PubMed, PsycInfo, and Google Scholar) were searched for articles
published between 1960 and October 2012 using the key words ‘fatigue’,
OR ‘tiredness’, OR ‘energy’, OR ‘mood’, OR ‘lassitude’, AND ‘exercise’, OR
‘physical activity’, OR ‘rehabilitation’, OR ‘fitness’ WITH ‘multiple sclerosis’.
The initial search resulted in 311 articles, of which 74 were reviewed in detail,
and 17 met inclusion criteria and provided enough data to compute effect
sizes (ES; Cohen’s d). The meta-analysis was conducted using Comprehensive
Meta Analysis software (Version 2.0, Biostat, Englewood NJ). The overall ES
was computed using a random effects model and was expressed as Hedge’s
g. RESULTS: The 43 ESs from 17 RCTs with 568 MS participants yielded
a weighted mean ES of 0.45 (SE = 0.12; 95% CI = 0.22, 0.68; z = 3.88; p
= <.001). The weighted mean ES was slightly heterogeneous (Q = 29.9,
df = 16, p = 0.02). Exploratory moderator analyses indicated that study
location, disease duration, training supervision, and mode of exercise might
be important variables for understanding the effects of exercise training on
symptomatic fatigue. CONCLUSIONS: The cumulative evidence supports
that exercise training is associated with a significant moderate reduction in
fatigue among persons with MS.
Disclosure: Nothing to disclose.
Keywords: Complementary/alternative therapies in MS

(P30)
Mitigation of Adverse Effects On Hispanics While Using Titration
On Fingolimod
Angel R Chinea
Neurology, San Juan Bautista Medical School, San Juan, PR; San Juan MS Center,
San Juan, PR
BACKGROUND: Based on my clinical experience with Fingolimod,
probability of developing adverse effects is variable from patient to patient.
Fingolimod is a first oral medication approved for relapsing MS. Despite
the good efficacy and safety, well documented in the clinical and post
marketing trials, still many patients refuse Fingolimod therapy due to the
probability of developing adverse effects or because they already developed
the adverse effects while using Fingolimod (drug discontinuation).
OBJECTIVES: Demonstrate that on the Hispanic population in a clinical
practice setting, using titration of Fingolimod during the first month
will mitigate the potential adverse effects without affecting drug efficacy.
METHODS: Ongoing study has been conducted for the last six months.
Data for the first three months of treatment will be collected and evaluated
from two populations of relapsing MS patients. On the first month of
treatment, Group 1 (control group) includes patients treated with the usual
dose of 0.5mg per day, while Group 2 includes patients treated with 0.5mg
every other day. Data will be collected by one or more of these methods,
medical evaluation, questionnaire or telephone interview and evaluated for
mild, moderate and severe adverse effects, on a monthly basis for a three
months period. Additional data collected will include relapse rate and EDSS.
Groups will be matched based on demographics, comorbid diseases (vitamin
D deficiency, thyroid disease), MS duration, EDSS and treatment history.
RESULTS: Approximately 11% of patients discontinued medication due
to side effects, adverse events and abnormal laboratories on Group 1. Current
observations from ongoing study suggest that Group 2 presented much
less adverse effect than Group 1 and has been able to keep the treatment.
CONCLUSIONS: This study will help us understand if titration during the
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first month of Fingolimod treatment will help to mitigate its adverse effects
on the Hispanic population while maintaining drug efficacy.
Disclosure: Angel R. Chinea: Biogen Idec, Novartis (fees for non-CME services from
commercial interest or their agents, Grant/research support). Questar, Teva (fees for nonCME services from commercial interest or their agents).
Keywords: Disease-modifying treatments in MS
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Relative Efficacy of Teriflunomide 14 mg in Relapsing MS: A
Mixed-Treatment Comparison
Gary Cutter1, Kyle Fahrbach2, Rachel Huelin2, Erika Wissinger2, Brice Kitio-Dschassi3,
Catherine Dive-Pouletty3 and Patrick Vermersch4
University of Alabama, Birmingham, AL, 2United BioSource Corporation, Lexington,
MA, 3Sanofi, Chilly-Mazarin, France, 4University of Lille Nord de France, Lille cedex,
France
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BACKGROUND: Disease-modifying therapies (DMTs) for relapsing
multiple sclerosis (RMS) aim to reduce he occurrence of relapse and to delay
disability progression. Teriflunomide is a new oral once daily DMT in the
treatment of RMS. OBJECTIVES: To explore the efficacy of teriflunomide
14mg and approved DMTs in the management of RMS. METHODS: Blinded
randomized placebo- and active-controlled trials (RCT) were systematically
identified (January 1980 to November 2012) in MEDLINE, EMBASE, and
CENTRAL. Key conference proceedings were searched from the last 3
years. MS experts were consulted during protocol development. Trials were
included in the Bayesian Mixed Treatment Comparison (MTC) analyses
if ≥80% of patients had relapsing remitting MS (RRMS) and recruited
patients since 2000, to account for new MS diagnostic, earlier treatment, and
evidence of decreased relapse rates over time. MTCs were conducted on rate
ratio (RR) for annualized relapse rate (ARR) and hazard ratio (HR) for the
proportion of patients with 3 month sustained accumulation of disability
(SAD). RESULTS: 30 RCTs (21,724 patients) were eligible for analyses.
MTC [95% Credible Interval] showed that compared with placebo ARRs
were significantly lower for teriflunomide, interferons (IFN), and glatiramer
acetate (GA): teriflunomide 7mg RR=0.76[0.66-0.89], teriflunomide 14mg
RR=0.67[0.57-0.77], IFN β1a 30µg-IM RR=0.78[0.67-0.91], IFNβ1b 250µg
RR=0.68[0.52-0.87], GA 20mg RR=0.64[0.53-0.76], and IFNβ1a 44µgSC RR=0.62[0.51-0.76]. SAD was significantly lower than placebo for
teriflunomide 14mg HR=0.71[0.53-0.92], but not for teriflunomide 7mg
HR=0.83[0.64-1.08], IFNβ1a 30µg-IM HR=0.91[0.61-1.33], IFNβ1b 250µg
HR=1.21[0.68-2.16], GA 20mg HR=0.93[0.59-1.45], and IFNβ1a 44µg-SC
HR=0.79[0.51-1.24]. There were no significant differences on ARR or SAD
for teriflunomide 14mg vs IFNβ1a 30µg-IM (ARR: RR=0.86[0.69-1.05];
SAD: HR=0.77[0.50-1.24]), IFNβ1b 250µg (ARR: RR=0.98[0.73-1.31];
SAD: HR=0.58[0.3-1.12]), GA 20mg (ARR: RR=1.05[0.83-1.31]; SAD:
HR=0.76[0.45-1.3]) or IFNβ1a 44µg-SC (ARR: RR=1.06[0.84-1.35]; SAD:
HR=0.9[0.54-1.45]). Results for fingolimod 0.5mg and natalizumab 300mg
will be provided. CONCLUSIONS: In this MTC, teriflunomide, IFNs and
GA achieved significant improvement on ARR compared with placebo, and
teriflunomide 14mg achieved a significant improvement on SAD compared
with placebo. Based on indirect comparisons, there were no differences in
efficacy between teriflunomide 14 mg, IFNβs or GA.
Supported by: Genzyme, a Sanofi company
Disclosure: Gary Cutter: Apotek; Biogen Idec; Cleveland Clinic; GlaxoSmithKlein;
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Cost-Effectiveness of Alemtuzumab for Relapsing-Remitting
Multiple Sclerosis
Christine G. Kohn1, Victoria Costales2, Craig I Coleman1, Dan Young3 and Brendan
L Limone1
University of Connecticut, Hartford, CT, 2Griffin Hospital, Derby, CT, 3School of
Pharmacy, University of Connecticut, Hartford, CT
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BACKGROUND: Alemtuzumab has been shown to significantly reduce
the rate of sustained accumulation of disability, improve disability scores
and reduce the rate of relapse compared to interferon (IFN) beta-1a,
though likely at a higher drug acquisition cost. OBJECTIVES: To assess
the cost-effectiveness of alemtuzumab compared to IFN beta-1a in patients
diagnosed with relapsing-remitting MS (RRMS) in the United States (US) over
the clinical trial period. METHODS: A Markov model was developed using
data from the Comparison of Alemtuzumab and Rebif in Multiple Sclerosis
I (CARE-MS I) and CARE-MS II trials, as well as other published studies of
MS. Alemtuzumab (initiated at 12mg administered intravenously once daily
for 5 consecutive days, then 12 mg for 3 consecutive days at 12-months)
compared to IFN beta-1a (44mcg administered subcutaneously 3-times per
week) was modeled over a 2-year time horizon assuming a cohort of 35-yearold (disease-modifying drug treatment-naïve or experienced) RRMS patients,
50% having a Kurtzke Expanded Disability Status Scale (EDSS) score or
2 and 50% a score of 3. The analysis was conducted from a US societal
prospective using a 3-month cycle length. Costs incorporated into the model
included drug acquisition costs, direct costs (outpatient and inpatient care,
management of relapse, informal care and symptomatic management) and
indirect costs (lost worker productivity) associated with each EDSS health
state. Outcomes included costs (in 2012 US$), quality-adjusted life-years
(QALYs) and incremental cost-effectiveness ratios (ICERs). One-way
sensitivity analyses and Monte Carlo Simulation (MCS) were conducted to
evaluate model uncertainty. RESULTS: Alemtuzumab was associated with
more QALYs (1.27 vs. 1.04) but at a higher total treatment cost ($121,985
vs. $111,905) as compared to IFN beta-1a; resulting in an ICER=$43,826/
QALY gained. Results were most sensitive to changes in drug acquisition
costs for both medications and in the disutility of receiving IFN beta-1a.
Alemtuzumab was cost-effective if the annual cost was <$39,120, the annual
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cost of IFN beta-1a was >$37,484, or the disutility of receiving IFN beta1a was >0.0246. MCS suggested alemtuzumab was cost-effective in 48%
and 59% of 10,000 iterations, assuming willingness to pay thresholds of
$50,000 and $100,000/QALY, respectively. CONCLUSIONS: Results of
this trial-length analysis suggest that alemtuzumab is a cost-effective strategy
compared to IFN beta-1a for treating patients with RRMS patients even
when not extrapolated to longer time horizons.

Biogen Idec, Novartis, Teva Pharmaceuticals (grant/research support). EMD Serono,
Genzyme Inc. (consulting fees, Grant/research support). David Hojnacki: Biogen Idec,
EMD Serono, Pfizer, Teva (Scientific Advisory Board, Speaking). Brooke Hayward,
Fernando Dangond: EMD Serono (Employee). Bianca Weinstock-Guttman: Biogen
Idec, Teva Neurosciences, EMD Serono, Pfizer, Novartis, Genzyme, Acorda, ITN,
Questcor, and Shire (grant/research support). Biogen Idec, Teva Neurosciences, EMD
Serono, Pfizer, Novartis, Genzyme, and Acorda (consulting fees, Speaker's bureaus).

Disclosure: Nothing to disclose.

Keywords: Demyelination, Disease-modifying treatments in MS, Imaging
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Effect of Interferon Beta-1a SC on Demyelination in Multiple
Sclerosis Patients

(P34)
Conservative Management of Hyperthyroidism Arising From
Alemtuzumab Treatment in MS

Robert Zivadinov1, Michael G Dwyer1, Silva Markovic-Plese2, Cheryl Kennedy1,
Niels Bergsland1, Deepa P Ramasamy1, Jacqueline Durfee1, David Hojnacki1, Brooke
Hayward3, Fernando Dangond3 and Bianca Weinstock-Guttman1

Amel Arnaout1,2, Moebar Mahzari2 and Mark Freedman2

Department of Neurology, State University of New York at Buffalo, Buffalo, Buffalo,
NY, 2Department of Neurology, Microbiology and Immunology, University of North
Carolina at Chapel Hill, Chapel Hill, NC, 3EMD Serono, Inc., Rockland, MA

BACKGROUND: Alemtuzumab is a monoclonal antibody that binds
CD52 receptors on lymphocytes and monocytes causing complementmediated lysis of these cells. Alemtuzumab has been shown to reduce
both the annualized relapse rate and the rate of sustained accumulation
of disability in Multiple Sclerosis when compared to Interferon therapy.
However, over a third of patients treated with alemtuzumab develop
novel secondary autoimmune diseases of the thyroid, in particular Graves’
disease. Previous reports of management of hyperthyroidism in this
setting have included treatment with thyroidectomy and radioactive iodine.
OBJECTIVES: To describe our experience with the management of
multiple sclerosis patients who developed hyperthyroidism as a result of
alemtuzumab treatment in the clinical trials (CARE MS-I & II). RESULTS:
Of 7 patients who received alemtuzumab in the trials, 4 patients developed
thyroid dysfunction. All presented with symptoms of thyrotoxicosis and
had biochemically confirmed hyperthyroidism. In all 4 cases the degree of
hyperthyroidism was moderate to severe with elevation of Free T4 and Free
T3 hormones at presentation to at least 2-3 x upper limit of normal with
concomitant suppression of TSH. In 2 of the 4 cases, the hyperthyroidism
resolved within 4-8 weeks with no antithyroid treatment, and subsequently
the patients became permanently hypothyroid. In one case, treatment with
antithyroid medication was discontinued after 4 months when the patient
became hypothyroid. Only in one case was there evidence of sustained
hyperthyroidism requiring continuous treatment with antithyroid medication
methimazole for one year with good response. CONCLUSIONS: In
this small case series, the majority of patients developing hyperthyroidism
following treatment with alemtuzumab have a temporary course of
hyperthyroidism pathognomonic of autoimmune thyroiditis which resolves
quickly with minimal medical treatment. In the case of Graves’ disease
induced by alemtuzumab, conservative management with methimazole
rather than aggressive treatment with surgery or RAI treatment is shown to
be both efficacious and feasible.

1

BACKGROUND: Although interferon beta-1a (IFN β-1a) has established
efficacy in treating relapsing–remitting multiple sclerosis (RRMS), its
effects have not been fully evaluated by advanced magnetic resonance
imaging techniques. OBJECTIVES: To investigate changes in remyelination/
demyelination in normal appearing brain tissue (NABT) of patients with
RRMS, receiving IFN β-1a versus untreated, healthy controls (HCs) who
completed a 24-week study (NCT01085318), using voxel-wise magnetization
transfer ratio (VW-MTR). METHODS: Increase and decrease in VW-MTR
volume in NABT from baseline (BL) to 6 months were calculated in patients
(n=23) treated with IFN β-1a, 44 mcg subcutaneously, three times weekly and
in untreated HCs (n=15). Changes from BL to 6 months were tested using
the Wilcoxon signed rank and Wilcoxon rank sum tests. RESULTS: A trend
for an increase in VW-MTR (indicative of remyelination) over 6 months
was observed for patients vs. HCs (mean [SD]: 2,473 [4,082] vs. 356 [292]
mm3; p=0.061). Increase in VW-MTR for patients with RRMS vs. HCs at 3
months from BL was significant (1,467 [2,481] vs. 444 [473] mm3; p=0.028).
VW-MTR decrease (indicative of demyelination) was significantly greater in
patients vs. HCs at 6 months (1,346 [1,263] vs. 358 [311] mm3; p<0.001). In
2 patients with RRMS who had the highest number of gadolinium positive
(Gd+) lesions at BL, markedly increased VW-MTR was observed (15,278
and 12,000 mm3). CONCLUSIONS: Decrease in VW-MTR from BL
to 6 months was greater in IFN β-1a-treated patients with RRMS than in
HCs, validating this technique further as a potential tool for detecting MS
disease activity over time. Findings in 2 patients with Gd+ lesions at BL and
markedly increased VW-MTR changes over 6 months suggest that extensive
remyelination in NABT may be ongoing in patients treated with IFN β-1a
who present with increased MRI activity. These findings warrant further
research in a larger study.
Supported by: EMD Serono
Disclosure: Robert Zivadinov: Bayer (consulting fees, Speaking). Biogen Idec, EMD
Serono, Genzyme-Sanofi, Novartis, Teva Pharmaceuticals (consulting fees, Grant/
research support, Speaking). Michael G. Dwyer, Cheryl Kennedy, Niels Bergsland,
Deepa P. Ramasamy, Jacqueline Durfee: Nothing to disclose. Silva Markovic-Plese:
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BACKGROUND: Chemical exchange saturation transfer (CEST) is a new
MRI technique that uses saturation (signal destruction) to detect exchangeable
protons (such as in OH, NH groups) in very low concentration solutes (mM)
via the water signal in MRI. Previous work showed that CEST is related
to mobile proteins. The technique is similar to a traditional magnetization
transfer (MT) pulse sequence but uses longer duration and low power pulses
with minimal effect on MT. In order to assess multiple exchangeable pools,
saturation pulses are applied at a number of offset frequencies relative to
water, and the free water signal is quantified. OBJECTIVES: To apply a
new CEST MRI acquisition and data processing technique to MS patients
that has minimal MT contribution, and to quantify the CEST-NOE (nuclear
overhauser effect). METHODS: Patients with multiple sclerosis were
scanned on a 3T MRI scanner. The CEST acquisition consisted of a 3D
segmented-EPI readout with a 7 shot EPI. Each excitation was preceded by a
25 ms, 1µT saturation pulse. The volume acquisition time was approximately
11s. Volumes were acquired with the saturation pulse frequency swept from
-10 to 10 ppm in 65 steps. For each voxel, a subset of the z-spectrum was fit
to a Lorentzian function and the Lorentzian difference (LD) was calculated.
MPRAGE, T2-weighted, and FLAIR images were also acquired as part of
the imaging protocol. RESULTS: Two female, secondary progressive MS
patients have been analyzed. The first was a 58 year old female who had
a single large periventricular lesion that was hyperintense on both T2 and
FLAIR. The corresponding CEST-NOE image showed a hypointensity of
approximately the same size. The second was a 55 year old who had multiple
lesions, both periventricularly and in the deep white matter. Several lesions
showed the same pattern to the first patient in that the lesion was hyperintense
on T2 and FLAIR and hypointense on CEST-NOE. Another lesion was
hyperintense on T2 and FLAIR, but the hypointensity was less than half
the size on the CEST-NOE image. Another frontal, periventricular lesion
was hyperintense on T2, but was isointense on FLAIR and hypointense on
CEST-NOE. CONCLUSIONS: These results suggest the CEST-NOE
image has contrast different from T2 and FLAIR images. Due to the low
power saturation pulse, it is not likely to be MT dependant, and therefore
might show novel protein changes compared to standard MRI sequences.
Disclosure: Craig Jones, Peter van Zijl: Philips Healthcare. (grant/research support).
Chase Figley, Susan Courtney: Nothing to disclose. Peter A. Calabresi: Novartis (grant/
research support).
Keywords: Imaging and MS
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BACKGROUND: Inflammatory tissue injury is the hallmark of
multiple sclerosis (MS) and its animal model, experimental autoimmune
encephalomyelitis (EAE). This damage includes neuronal loss and recent
observations suggest that oxidative stress and mitochondrial dysfunction
play an important role in neuronal injury. Mitochondria are dynamic
organelles that respond to oxidative stress by undergoing fission and
fusion. Interferon-beta (IFN-β) is a pleotropic cytokine which is widely used
in the treatment of MS and is thought to act as an immunomodulator. Some
evidence supports the ability of IFN-β treatment to reduce neuronal loss in
MS but little is known about the mechanisms that might underlie this effect.
OBJECTIVES: The aim of this study was to examine the effect of IFN-β
on mitochondrial dysfunction in myelin oligodendroglial peptide-induced
EAE in C57Bl/6J mice. METHODS: EAE was induced with MOG peptide
35-55, genetically engineered bone marrow stem cells were used to deliver
IFN-β and tissues were examined immunohistochemically as previously
described (Makar, et al, J Neurol Sci 2008; 196: 67). RESULTS: We showed
for the first time that the mitochondrial fission protein Fis1, is increased and
the mitochondrial fusion protein, Mrf2, is decreased in this EAE model. This
correlated with increases in Cytochrome C. EAE mice transplanted with the
IFN-β producing cells had reduced Fis1 and increased Mrf2 toward normal
levels and reduced Cytochrome C levels. CONCLUSIONS: These results
are consistent with increased mitochondrial distress in EAE and an IFN-β
related reduction in distress. Further studies will be needed to determine
whether IFN-β has a direct effect on mitochondria or the effect is secondary
to a reduction in inflammation.
Supported by: Bayer, NMSS, VA
Disclosure: Tapas K. Makar: Bayer Pharmaceutical (grant/research support).
Vamshi Nimmagadda, Susan I. Judge, Naveen K. Nagalla: Nothing to disclose. David
Trisler, Christopher T. Bever: None (receipt of intellectual property rights/patents).
Keywords: Disease-modifying treatments in MS, Immunology and MS
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A Unique Tool for Studying Multiple Sclerosis: the Sonya Slifka
Database
Sarah L Minden
Psychiatry, Brigham and Women's Hospital, West Roxbury, MA
BACKGROUND: The Sonya Slifka Longitudinal Multiple Sclerosis Study
(Slifka)was established by the National Multiple Sclerosis Society (NMSS)
in 2000 to study demographic and illness characteristics, use and cost of
health services, access to care, quality of life, and treatment, economic and
psychosocial outcomes among a generally representative sample of about
4,500 individuals with multiple sclerosis (MS) from across the US. These
individuals have all durations and courses of illness, degrees of severity, and
types of disabilities; live in urban and rural settings in all regions of the
country; receive their MS care in primary, tertiary, and MS specialty settings
or receive no MS care at all. By design, we oversampled individuals who were
newly-diagnosed, African-American, Hispanic, and/or 18-24 years old for
subgroup analyses. Participants kept daily logs of their health service use
and health-related spending. We collected these and other data by computerassisted telephone interviews every 6 months. The database can be used for
cross-sectional and longitudinal analyses. The 2009 and 2010 waves provide
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detailed, event-based data on health service use (overnight stays and visits to
emergency rooms, day hospitals, doctors/nurses, and rehabilitation, mental
health, and complementary and alternative therapists; tests, treatments,
procedures; professional, non-professional, and unpaid/informal home
care); health-related purchases (disease modifying agents, prescription and
over-the counter medication and products; home and vehicle modifications;
equipment and supplies; transportation), and other out of pocket costs such
as insurance copayments. We also have data from patients’ physicians on
their own demographic, educational, and practice characteristics. The NMSS
arranged with the Brigham and Women’s hospital to make available to qualified
investigators the Slifka data and the services of the Slifka study team of
physicians, economists, statisticians, policy analysts, and SAS programmers.
The team is studying the direct and indirect costs of MS, impact of out of
pocket costs, and financial implications of informal caregiving. Others are
focused on employment, pregnancy, the impact of children in the home,
and mental health treatment. OBJECTIVES: At the meeting, we will
describe the study sample, discuss the data that are available, and answer
questions about possible uses of the database by investigators interested in
health services, clinical, outcomes, and policy research. CONCLUSIONS:
The Sonya Slifka database is a unique tool for researchers to conduct crosssectional and longitudinal analyses of health services, clinical, and outcomes
data on a population-based, generally representative sample of individuals
with MS. It can also be used to obtain national and local data to support
advocacy, programming, and policymaking efforts.
Supported by: National Multiple Sclerosis Society
Disclosure: Nothing to disclose.
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Sirtuin 1 in Experimental Allergic Encephalomyelitis
Vamshi Nimmagadda1,2, Tapas K Makar1,2, James W Russell1, Krish Chandrasekaran1,
David Trisler1,2, Susan I Judge1,2, Naveen K Nagalla1,2 and Christopher T Bever Jr.1,2
1
Neurology, University of Maryland School of Medicine, Baltimore, MD, 2VA MS
Center of Excellence - East, VA Maryland Health Care System, Baltimore, MD

Disclosure: Nothing to disclose.
Keywords: CNS Repair, Immunology and MS

(P39)
Effect of Interferon Beta-1a SC on Lesion Iron Content in Multiple
Sclerosis
Robert Zivadinov1, Silva Markovic-Plese2, Michael G Dwyer1, Brooke Hayward3, Niels
Bergsland1, Mari Heininen-Brown1, Ellen Carl1, Cheryl Kennedy1, Fernando Dangond3
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BACKGROUND: Studies have shown a relationship between increased iron
content and clinical progression, cognitive impairment, and brain atrophy in
patients with multiple sclerosis (MS). Abnormal phase, as determined using
the novel, advanced magnetic resonance imaging technique of susceptibilityweighted imaging (SWI), can potentially capture iron content changes
more accurately than other available imaging techniques. OBJECTIVES:
To investigate changes of abnormal phase in subcortical deep-gray matter
(SDGM) and volume/number of visible lesions on SWI-filtered phase in
patients with relapsing–remitting MS receiving interferon β-1a (IFN β-1a)
vs. untreated healthy controls (HCs) who completed a 24-week study.
METHODS: Twenty-three patients who received IFN β-1a subcutaneously
for 6 months and 15 HCs were imaged on a 3T scanner at baseline, 12 weeks,
and 24 weeks (NCT01085318). Mean phase of the abnormal phase tissue was
determined for total SDGM, caudate, putamen, globus pallidus, thalamus,
pulvinar nucleus, hippocampus, amygdala, nucleus accumbens, red nucleus,
and substantia nigra. Changes in lesion number and volume visible on SWIfiltered phase images were assessed over 24 weeks. Between and within
abnormal phase changes over follow-up were tested using non-parametric
statistics adjusted for multiple comparisons. RESULTS: At baseline, patients
showed significantly decreased abnormal phase in caudate (p=0.001), total
SDGM (p=0.003) and putamen (p=0.008), compared with HCs. A trend for
decreased abnormal phase was detected in thalamus, pulvinar nucleus and
globus pallidus (p<0.05). Changes in abnormal phase between patients and
HCs, or within individual groups, were not significant for any SDGM region
over 24 weeks. However, there was a significant decrease of lesion volume
(p<0.001) and number (p=0.003) of lesions visible on SWI-filtered phase
images in patients over 24 weeks. CONCLUSIONS: Over 24 weeks, IFN
β-1a-treated patients experienced a similar change in iron content compared
to HCs. In patients, IFN β-1a significantly decreased the number and volume
of visible lesions on SWI-filtered phase over follow-up.

BACKGROUND: Sirtuin 1 (SIRT1), also known as NAD-dependent
deacetylase sirtuin -1, is a class III histone deacetylase which regulates the
expression of proteins that contribute to stress responses and longevity. In
some conditions it appears to exert a neuroprotective effect. In previous
studies we showed that in experimental allergic encephalomyelitis (EAE),
SIRT1 levels were increased in brain and spinal cord (Makar et al J
Neurimmunol 2012; 252: 1). OBJECTIVES: The aim of this study was
to examine the effects of SIRT1 on EAE severity using a transgenic SIRT1
overexpressing mouse. METHODS: EAE was induced in wild type and
SIRT1 overexpressing C57Bl/6J mice with oligodendroglial glycoprotein
peptide (MOG35-55) using previously reported methods (ref above). Mice
were examined, scored clinically and brains and spinal cords examined
immunohistochemically. RESULTS: Clinical severity was reduced in the
overexpressing mice compared to wild type and this correlated with reduced
demyelination, less axonal loss and a reduction in inflammatory infiltration.
Fewer apoptotic cells were found in the tissue of SIRT1 overexpressing mice.
CONCLUSIONS: These results are consistent with a neuroprotective
effect of SIRT1 in EAE but further studies will be required to determine
whether the reduction in severity is an indirect effect of SIRT1 in the
overexpressing mouse.

Disclosure: Robert Zivadinov: Bayer (consulting fees, Speaking). Biogen Idec, EMD
Serono, Genzyme-Sanofi, Novartis, Teva Pharmaceuticals (consulting fees, Grant/
research support, Speaking). Silva Markovic-Plese: Biogen Idec, Novartis, Teva
Pharmaceuticals (grant/research support). EMD Serono, Genzyme Inc. (consulting
fees, Grant/research support). Michael G. Dwyer, Niels Bergsland, Mari HeininenBrown, Ellen Carl, Cheryl Kennedy: Nothing to disclose. Brooke Hayward, Fernando
Dangond: EMD Serono (Employee). Bianca Weinstock-Guttman: Biogen Idec, Teva
Neurosciences, EMD Serono, Pfizer, Novartis, Genzyme, Acorda, ITN, Questcor, and
Shire (grant/research support). Biogen Idec, Teva Neurosciences, EMD Serono, Pfizer,
Novartis, Genzyme, and Acorda (consulting fees, Speaker's bureaus).
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A Remyelinating Agent for Treatment of Multiple Sclerosis
Fengqiao Li, Dale J. Christensen and Michael P. Vitek
NeuroRepair Therapeutics, Inc., Research Triangle Park, NC
BACKGROUND: Multiple Sclerosis (MS) is a most disabling autoimmune
neurological disorder characterized by inflammation, demyelination and
axonal damage in the CNS that is caused by irregular invasion of peripheral
immune cells into the brain. While currently marketed MS drugs address
the immune/inflammatory arm of the disease, none of them demonstrate
activities in repairing the damage to the myelin sheath or to the axon.
NeuroRepai℞ has developed a series of neuropeptides including a lead
compound NRx112, with potent anti-inflammatory and novel reparative
activities both in vitro and in vivo. Our previous study showed that NRx112
could promote functional recovery and reduce pathological damage, i.e.,
demyelination in the spinal cords of animal model of MS. OBJECTIVES:
In order to investigate if NRx112 supports remyelination in the brain, several
in vivo and in vitro demyelination models were used. METHODS: One
of the most common animal model of demyelination in the CNS is the
cuprizone model. Feeding C57 mice with cuprizone diet for 6 weeks induces
almost complete demyelination in the corpus callosum of the brain. After
withdrawal of the cuprizone diet, NRx112 (4 mg/kg) or vehicle and negative
peptide controls was administrated by subcutaneous injection three times a
week for 4 weeks. RESULTS: We find that treatment with NRx112 resulted
in significantly improved remyelination in the corpus callosum region
compared to vehicle or negative peptide controls. Electron microscopic
analysis confirmed that NRx112 treatment increased the density of
myelinated fibers and the thickness of myelin sheath in the corpus callosum.
Furthermore, the number of myelinating cell oligodendrocytes in the corpus
callosum is higher in NRx112 treated animals than controls. Consistently,
using an in vitro demyelination model induced by lysolecithin in rat pup
cerebellar slice cultures, we found that post-treatment with NRx112 also
significantly elevated the level of myelin basic protein (MBP) by Western
blotting, indicating a remyelination-promoting effect of NRx112. In
addition, we find that NRx112 also stimulates axon elongation and reverses
the inhibition of myelin debris or Nogo-A on axon outgrowth in primary
neuronal cultures. CONCLUSIONS: These data support the idea that
NRx112 possesses anti-inflammatory, remyelination-/neuroregenerationpromoting activities. The combination of these favorable properties is most
desirable for the treatment of MS patients that may potentially restore their
lost functions more effectively than current treatments.
Supported by: NIH R44NS052920, R43NS061392, R44NS058239,
National Multiple Sclerosis Society Fast Forward Program
Disclosure: Fengqiao Li, Dale J. Christensen, Michael P. Vitek: Co-founder of
NeuroRepair Therapeutics (Ownership interest).
Keywords: CNS Repair, remyelination
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BACKGROUND: Recent behavioral and imaging studies have substantially
revised the classical concept of MS, increasing awareness that it is not just
a disease that is limited to the myelin axonal sheath. Several findings, in
fact, point to a parallel involvement of other neuronal components of the
central nervous system (CNS) in MS. OBJECTIVES: In the present study,
we explored characteristics of central motor pathways related to neuronal
excitability changes measured using transcranial magnetic stimulation (TMS)
in individuals with MS. METHODS: 20 individuals affected with relapsingremitting (RR) MS and 10 healthy controls were examined using TMS in order
to assess intracortical excitability in the hand area of the motor cortex. All
participants with MS were in disease remission. Two paired TMS pulses were
delivered; the first at an intensity to generate 1mv motor evoked potential.
The second pulse was delivered at 90% of active motor threshold (200µv
muscle response during 20% muscle contraction). The interval between
the two pulses was either 2ms to assess intracortical inhibition or 12ms
to test intracortical facilitation. Analyzed parameters were: motor evoked
potential (MEP) size and the area under the curve (AUC) of the MEPs.
RESULTS:Significant differences were noted in MEP size at both 2 and
12 ms intervals. Participants with MS showed smaller MEP sizes expressed
as a percentage of unconditioned MEP size (68% versus 86%, p<0.001) at
the 2ms interstimulus interval and larger MEP sizes (136% versus 117%,
p<0.001) at the 12ms interstimulus interval. Comparing the AUC for
the muscle response confirmed these results (2 ms: 69% versus 87% of
unconditioned stimuli, p<0.001; and at 12 ms: 144% versus 120%, p<0.001).
CONCLUSIONS: The present findings revealed that both inhibitory
and facilitatory intracortical circuits are altered in RR-MS patients. These
changes may be attributed to glutamate-mediated excitatory postsynaptic
enhancement in MS. Additionally, our data suggest that TMS based measures
may be useful in evaluating cortical neurophysiology in individuals with MS.
Disclosure: Nothing to disclose.
Keywords: CNS Repair
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BACKGROUND: The CombiRx trial is a double blind, multi-center
randomized clinical trial studying 1008 persons with relapsing remitting
MS, comparing 50% of participants on interferon beta 1a and glatiramer
acetate versus 25% on each of the single agent arms with matching placebo.
Subject entry criteria include: EDSS ≤ 5.5, RRMS diagnosed by Poser or
McDonald criteria, 18-60 years of age, at least 2 relapses in prior 3 years,
and no prior use of either medication. Participants were followed for
up to 7 years with both clinical and MRI measures. OBJECTIVES: To
compare clinical course for participants diagnosed using Poser (PS) or 2001
McDonald (MC) criteria, including pre- and on-study relapse activity, EDSS
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changes and confirmed disability. METHODS: Relapse types included:
protocol defined and non-protocol defined exacerbations (PDE, NPDE).
PDE required: new/worsening symptoms ≥ 24hours, no fever, change in
EDSS/FS, examined ≤ 7 days; NPDE: same as PDE but examined > 7days.
ARR and Cox proportional hazards (CPH) regression were used to assess
relapse types by diagnosis criteria. Changes in EDSS over time were assessed
using a repeated measures mixed model, comparison of the proportion of
participants with progression using Logistic regression. All models were
adjusted for baseline differences. RESULTS: Of the 1008 randomized,
77.8% (784) were diagnosed by Poser; 22.2% (224) by McDonald. PS were
older (38.3 vs 35.8, p=0.0008), experienced more relapses in the prior 3 years
(2.5 vs 2.2, p<0.0001), and had a longer duration of symptoms (median 2 vs
1 yrs, p<0.0001) compared to MC participants. The proportion randomized
to each treatment arm was not different (p=0.44). Average years on study
(SD): 3.9(1.7), did not differ by diagnosis group (p=0.85). Over the 7 years:
395 PDE and 415 NPDE were confirmed with 3881.6 total person years
on study. ARR by diagnosis for PDE: 0.07 MC, 0.11 PS; with HR of 0.53
for MC vs PS (p<0.0001); for PDE+NPDE: 0.15 MC, 0.22 PS; with HR of
0.65 for MC vs PS (p<0.0001). CONCLUSIONS: Participants diagnosed
by 2001 McDonald criteria are at a lower risk of on-study relapse compared
to those diagnosed by Poser criteria over the duration of the CombiRx
trial, though ARR for both groups are low. EDSS changes and confirmed
disability will also be presented.
Supported by: NIH/NINDS, Novartis Pharmaceuticals, study is funded by
The National Institutes of Health, The National Institute of Neurological
Disorders and Stroke (PhaseIII study: UO1NS045719,
Planning
Grant:R21NS41986
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Merck/Ono Pharmaceut (grant/research support). Gary Cutter has received consulting,
speaking fees and participated on advisory boards for the following companies: Alexion,
Allozyne, Bayer, Celgene, Coronado Biosciences, Consortium of MS centers, Diogenix,
Klein-Buendel Incorporated, Medimmune, Novarti (consulting fees). Jerry Wolinsky:
Millipore (Chemicon International) Corporation. (Royalty). Personal compensation as a
consultant and/or speaker for Bayer HealthCare, Celgene, Consortium of MS Centers,
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Symposia International Foundation, Teva Pharma and Teva Neurosciences. (consulting
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research support). Fred D. Lublin: Abbott, Acorda, Actelion, Avanir, Bayer HealthCare
Pharmaceuticals, Biogen Idec, Celgene, Coronado Bioscience, EMD Serano, Genmab,
Genzyme, Johnson & Johnson, Medicinova, MedImmune, MorphoSys, Novartis, Pfizer,
Questcor, Revalesio, Roche, Sanofi, Teva Neuroscience (consulting fees).
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BACKGROUND: If a triggering infection persists or leaves traces of a
pathogen's RNA within demyelinated brain, then these sequences should
be identifiable in the afflicted tissue. OBJECTIVES: Pathogen RNA
signatures may now be detectable by using relatively new molecular
techniques called “deep sequencing.” METHODS: Deep sequencing on
14 primary progressive MS (PPMS), 14 normal and 7 encephalitis control
frozen brain specimens was performed using the Illumina HiSeq 2000. The
resulting 50 bp sequences (“reads”) were compared to a non-redundant,
panviral database that includes 1.2 million sequences from 2,480 viral
species. Sequences that aligned to this database were considered “hits.” The
number of hits to each viral taxon divided by the total number of reads in
the specimen was used to define normalized viral taxon hit rates (HRs). Viral
taxon HRs were compared between the groups using the Mann-Whitney
test. RESULTS: Fifty-80 million reads per brain specimen were obtained.
Over representation of specific viral taxa was present in 5 of 7 encephalitis
brain samples, including one specimen misdiagnosed by neuropathology.
HSV1 was identified in 3 samples and measles in 2. These findings were
confirmed by pathogen-specific PCR and Sanger sequencing of amplicons.
Sequence comparisons between normal controls (N = 14) and PPMS (N=14)
specimens revealed highly significant (p < 0.001) HR differences for 6
retroviral taxa, including several human endogenous retroviruses (HERV-K,
HERV-W, and ERV-9). CONCLUSIONS: Deep sequencing is feasible for
detecting the etiology of viral encephalitis in frozen brain. Retrovirus-like
sequences are significantly increased in PPMS brain compared to normal
controls, consistent with the findings of some other groups.
Supported by: NIH/NINDS, NMSS
Disclosure: Nothing to disclose.
Keywords: Deep Sequencing, Etiology of MS
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BACKGROUND: Accurate arm movements are the key to performing
many necessary daily tasks. In individuals with Multiple Sclerosis (MS), the
processes that control arm movement are disrupted, resulting in tremor and
dysmetria. The origins of these motor symptoms are difficult to ascertain.
MRI and animal studies suggest that tremor in MS may be related to lesions
in the brainstem and cerebellum. However, other studies suggest that some
forms of tremor are influenced by visual feedback, and can be alleviated by
occlusion of arm position during goal directed movements. OBJECTIVES:
To distinguish between possible functional causes of tremor, we used
systems identification techniques to characterize the neural control of
arm movements. These techniques have been used previously to examine
movements in healthy subjects, and are here extended to subjects with MS.
METHODS: Eight subjects with MS who exhibited tremor (ages 25-68,
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6 women, 7 right-handed), and eight age-matched controls (ages 25-61, 6
women, 8 right-handed) performed a series of compensatory tracking tasks
using flexion/extension movements about the elbow joint. They used a 1-D
robotic manipulandum to respond to visual and proprioceptive perturbations
to the position of a cursor relative to a stationary target that was presented
on a computer display. RESULTS: Visual response delays in subjects with
MS were significantly longer (p<.05) than control subjects in 6 of the 8
subject pairs. Proprioceptive response delays were not significantly different
between the groups (MS: 77±19ms, Control: 81±31ms, p>.05). In control
subjects, internal predictions of visual response delay, calculated from the
timing of submovements, were matched to the measured delay. In subjects
with MS, predicted visual delays were not significantly different (p>.05)
from those of control subjects, resulting in a mismatch relative to their long
visual response delays. Model fits of subject data also revealed a mismatch
between actual and predicted limb kinematics (poor internal estimates of
limb inertia, viscosity, and stiffness) in subjects with MS, the degree of
which increased with tremor score. In simulations of some subjects' model
parameters, mismatched estimates of inertia, viscosity, and stiffness were
able to stabilize the system, compensating for instability and reducing tremor
caused by inaccurate predictions of visual delay. CONCLUSIONS: The
results of this study suggest that intention tremor is related to mismatches
between subjects’ actual and predicted delays in visual feedback that may
be compounded in some cases by a maladaptive effort to reduce instability.
Rehabilitation strategies may therefore be improved by targeted retraining
of adaptive mechanisms to more effectively compensate for visual delay
mismatches.
Disclosure: Nothing to disclose.
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Predictors of Patient Management Attributes in Pediatric Multiple
Sclerosis
Sabeen Lulu1, Laura Julian2, Emma Shapiro3 and Emmanuelle Waubant1
Neurology, University of California, San Francisco, San Francisco, CA, 2University of
California, San Francisco, San Francisco, CA, 3Psychology, Pacific Graduate School of
Psychology, Hayward, CA
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BACKGROUND: 5% of individuals with MS have an onset of disease before
18 years of age. Those patients are placed on disease modifying therapies
approved for adults. Adherence to these therapies is understudied in this age
group. Patients face disability and an impact of MS on their quality of life
and functional outcomes for a much longer period of time. It is unknown
what factors place children and adolescents at increased vulnerability for
poor health outcomes. OBJECTIVES: To study the predictors of patient
management attributes, social and behavioral determinants of poor health
outcomes in pediatric multiple sclerosis (MS). METHODS: Patients
included are from the UCSF regional pediatric MS center and transition
clinic. This is a cross sectional study with validated questionnaires on
quality of life (QOL), brief illness perception questionnaire, and transition
readiness assessment questionnaire (TRAQ) from the patient and one of
the parents. Clinical data are collected at the time of the patient’s visit to our
center. Study is still ongoing with a goal of enrolling 56 patients. RESULTS:
Preliminary data with 33% enrollment included equal numbers of male and
female patients. Mean age was 16.7 years (range 14 –23) . 20%, 50% and
30% of the families included were of low, middle and high socioeconomic
status (SES) respectively. Median expanded disability status scale was 1.5
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(range 0 – 3.5). Disease-modifying therapy used was weekly interferon beta1a in 40%, three times weekly interferon beta-1a in 10%, glatiramer acetate
in 30% and others in 20%. There was a weak positive correlation between
SES and TRAQ scores with self-management attributes. There was no
difference between patient and parent QOL scores for both physical and
psychosocial assessments (p=0.16 and p=0.22 respectively). Data for relapse
rate corresponding to patient adherence and neuropsychiatric evaluations are
still pending analysis. CONCLUSIONS: Identifying social and behavioral
determinants of health outcomes in pediatric MS patients will contribute to
improve treatment of MS patients in the pediatric population.
Supported by: National Multiple Sclerosis Society
Disclosure: Sabeen Lulu: Biogen Idec (Clinical fellowship award), National Multiple
Sclerosis Society (Sylvia Lawry Fellowship) (grant/research support). Laura Julian,
Emma Shapiro, Emmanuelle Waubant: Nothing to disclose.
Keywords: Pediatric MS, Psychological issues and MS
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Promising Imaging Markers of Disability Progression in Early
Multiple Sclerosis
Amir-Hadi Maghzi1, Nisha Revirajan1, Rebecca I Spain2, Laura Julian3, Shuang Liu4,
Chengshi Jin5, Ari J Green1, Charles E McCulloch5, Daniel Pelletier4 and Emmanuelle
Waubant1
1
Neurology, University of California, San Francisco, San Francisco, CA, 2Neurology,
Oregon Health & Science University, Portland, OR, 3University of California,
San Francisco, San Francisco, CA, 4Neurology, Yale University, New Haven, CT,
5
Epidemiology and Biostatistics, University of California, San Francisco, San Francisco,
CA

BACKGROUND: Currently approved drugs for multiple sclerosis (MS)
have unclear benefit in reducing the rate of neurodegeneration associated
with the disease. One of the challenges in the design of neuroprotective trials
is the lack of surrogates for clinical progression. OBJECTIVES: We aimed
to find imaging markers that may be associated with clinical progression in
early MS patients. METHODS: Patients with relapsing-remitting MS or
clinically isolated syndromes seen within 12 months of onset and naïve to
disease-modifying therapies were enrolled in a trial of neuroprotection with
riluzole vs. placebo in combination with intramuscular interferon-beta 1a.
Baseline and month 12 clinical, time domain optical coherence tomography
(OCT), magnetic resonance imaging (MRI), clinical data were obtained.
Clinical measures included cognitive function (symbol digit modality test
-SDMT), and different domains of MS functional composite (MSFC)
including timed 25-foot walk (T25FW), 9-hole peg test (9HPT), three
seconds paced auditory serial addition test (PASAT). Possible biomarkers
of neuroprotection included, brain volume [Structural Image Evaluation,
using Normalization, of Atrophy, (SIENA and SIENAX)], peripapillary
retinal nerve fiber layer (RNFL), and radial macular volume (MV)].
Spearman’s rank correlation was used to assess the association between
the measures. Adjustment for treatment with riluzole or placebo was not
made as treatment assignment is still blinded. RESULTS: Data for these
measures at baseline and month 12 evaluations were available for 41 patients
(73% females; mean age 35.8±9.1; median baseline EDSS 2.0; mean disease
duration of 7.3±5.3 months). Brain volume change was not significantly
correlated with any of T25FW, 9HPT, PASAT, SDMT changes over one
year (all r values were < 0.25). RNFL change was correlated with T25FW
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change over one year (n=26, r= -0.46, 95% CI: -0.72 to -0.08, p=0.019) but
not with any other clinical measures. MV change was correlated with PASAT
change (n=24, r=0.41, 95%CI: 0.01 to 0.7, p=0.046) but not with changes
in any other clinical measures. RNFL and MV changes were not correlated
with brain volume changes. Analyses for SIENAX data and year two and
three data are ongoing. CONCLUSIONS: That RNFL correlates with
T25FW while MV correlates with PASAT suggests that these measures may
represent promising markers of distinct clinical dimension of MS. These
results should be confirmed in a larger study.   
Supported by: National MS Society (RG3932-A-2).
Disclosure: Amir-Hadi Maghzi: Multiple Sclerosis International Federation (MSIF)
(grant/research support). Ari J. Green: Howard Hughes Medical Institute, the National
MS Society, the NIH, and UCSF CTSI (grant/research support). Roche, Novartis,
Biogen Idec, and Accorda (consulting fees). Nisha Revirajan, Rebecca I. Spain, Laura
Julian, Shuang Liu, Chengshi Jin, Charles E. McCulloch, Daniel Pelletier: Nothing to
disclose. Emmanuelle Waubant: Marcled Foundation, the Nancy Davis Foundation, the
National MS Society,Teva, Biogen Idec and the NIH (grant/research support). Biogen
Idec and Sanofi Aventis (provision of free medication for this trial). for Roche, Sanofi
Aventis, Chugai and Actelion (consulting fees). Teva and Biogen Idec (royalty).

(n=13), macular/lamellar hole or pseudocyst (n=6). Microcystic macular
edema (MME) of the inner nuclear layer was detected in 11 patients with
MS (3.0% of all MS patients). CONCLUSIONS: Our results demonstrate
that unexpected qualitative retinal abnormalities are commonly found
in subjects undergoing OCT for evaluation of suspected or established
neurological disease. Neurologists employing OCT should be aware of the
common retinal abnormalities that may be detected and know when to refer
patients with incidental findings for detailed ophthalmologic evaluation.
Furthermore, this study provides confirmation of the presence of MME in
MS eyes in a cohort that has not previously been reported.
Supported by: Biogen Idec, National MS Society Tissue Repair Grant
Disclosure: Elias S. Sotirchos, Angela Vidal-Jordana, Yasir Sepah: Nothing to
disclose. Shiv Saidha: MedicalLogix (consulting fees). John N. Ratchford: Bristol-Myers
Squibb, Diogenix (consulting fees). Novartis, Biogen Idec (grant/research support).
Quan Dong Nguyen: Heidelberg Engineering (grant/research support). Elliot Frohman:
Acorda, BIOGEN, Novartis (consulting fees). Laura J. Balcer: Biogen Idec, Bayer,
Novartis (consulting fees). Peter A. Calabresi: Biogen Idec, Abbott, Vertex, Novartis,
Bayer (grant/research support). Vertex and Abbott. (consulting fees). Scott D. Newsome:
Biogen , Novartis (consulting fees).
Keywords: Imaging and MS, optical coherence tomography
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Ratchford1, Quan Dong Nguyen3, Elliot Frohman4, Laura J Balcer5, Peter A Calabresi1
and Scott D Newsome6
Neurology, Johns Hopkins University, Baltimore, MD, 2Clinical Neuroimmunology
Unit, Vall d’Hebron University Hospital, Baltimore, MD, 3Ophthalmology, Johns
Hopkins University, Baltimore, MD, 4Neurology & Neurotherapeutics - MS Clinic,
UT Southwestern Medical Center, Dallas, TX, 5Neurology, New York University, New
York, NY, 6Neurology, Johns Hopkins University, Abingdon, MD
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BACKGROUND: Optical coherence tomography (OCT) is an imaging
technique that enables the acquisition of high-resolution images of the retina
and is widely used in ophthalmology for the evaluation of retinal disease. In
the field of neurology, OCT is primarily utilized to quantitatively assess the
peripapillary retinal nerve fiber layer and macular volume in patients with
optic neuropathies and demyelinating diseases and is being increasingly used
in neurology clinical practices. Additionally, OCT has been used extensively
in research on these conditions and has been proposed as an outcome
measure for clinical trials in these patient populations. OBJECTIVES: To
determine the prevalence of unexpected retinal abnormalities detected with
OCT in a large academic neurology practice. METHODS: Between June
2010 and June 2012, 1502 subjects underwent spectral-domain OCT imaging
at the Johns Hopkins Multiple Sclerosis (MS) and Transverse Myelitis (TM)
Center for either clinical or research purposes. Macular cube scans were
examined qualitatively to evaluate for the presence of retinal abnormalities
and patients’ records were reviewed to acquire clinical data. RESULTS:
OCT scans of 683 individual subjects were assessed (mean age 43.5±12.9;
72% female; 365 MS, 18 clinically isolated syndrome, 50 idiopathic TM, 15
neuromyelitis optica spectrum disorder, 20 healthy controls, 20 sarcoidosis,
and 195 other/unknown diagnoses). Retinal abnormalities were observed
in 66 of 683 subjects (9.7%) and included: epiretinal membrane with or
without vitreomacular traction (n=35), intraretinal cysts/microcysts (n=14),
central serous chorioretinopathy and/or pigment epithelial detachment
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HHV6 IgG Response and Genetic Factor rs11154801 Associate
With Relapse Rate in Children
Jennifer Graves1, Lisa Barcellos2, Lauren Krupp3, Anita L Belman3, Judith A James4
and Emmanuelle Waubant1
Neurology, University of California, San Francisco, San Francisco, CA, 2Public Health,
Genetic Epidemiology, University of California, Berkeley, Berkeley, CA, 3Neurology,
Stony Brook University Medical Center, East Setauket, NY, 4Rheumatology, Oklahoma
Medical Research Foundation, University of Oklahoma, Oklahoma City, OK
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BACKGROUND: While exposures to common herpes viruses and genetic
polymorphisms have been identified as susceptibility factors for MS, their
effects on disease course in adults or children are unclear. Pediatric MS
patients are an ideal population for study, as higher risk factor burden may
result in earlier MS onset. OBJECTIVES: We sought to determine the
associations of previously identified viral and genetic susceptibility factors
with relapse rate in pediatric multiple sclerosis (MS). METHODS: Batched
ELISA IgG assays for antibody responses against EBV, CMV and HSV-1and
2 and IgG immunofluorescence assay (Biocell) for HHV6A were performed
for MS or clinically isolated syndrome patients from two Pediatric MS
Centers. Genotyping was performed on the Illumina 660K platform. The
top 10 single nucleotide polymorphisms (SNPs) associated with MS risk in
adult genome wide association studies were evaluated for association with
relapse rate. The SNPs were ranked by p value. Weighted scores of the top 52
SNPs and HLA-DRB1*1501 were also evaluated. Repeated events models
adjusted for disease-modifying therapy, demographic variables, and vitamin
D level. RESULTS: For 171 subjects, 416 relapse events were captured over
516 patient-years of follow-up. HHV6 responses in the highest quartile were
associated with increased hazard for relapse compared to lower response
levels (HR 1.54; 95% CI 1.15, 2.05; p=0.003). This effect was modified by
absence (HR 1.68, 95% CI 1.25, 2.27, p=0.001) vs. presence (HR 1.04, 95%
CI : 0.66, 1.64, p=0.87) of HLA-DRB1*1501. No association with relapse
rate was seen for EBV (EBNA1), CMV, or HSV-1. Analysis of HSV-2 is in
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progress. Having 2 copies of risk allele for SNP rs11154801 [Abelson helper
integration site 1 (AHI1)] was associated with higher relapse rate (HR 2.22,
95%CI 1.52-3.25, p<0.001) compared to absence of risk allele. We found no
association between weighted genetic risk scores or HLA-DRB1*1501 and
relapse hazard rate. CONCLUSIONS: Elevated HHV6 IgG responses and
the MS risk allele for AHI1 may be associated with higher relapse rates in
children. Replication of these results is required.

study helps differentiate which relapsing MS patients respond best to B-cell
depletion. A higher CSF CXCL13 index, along with less severe clinical
disease at baseline, correlated with likelihood of being an ideal responder.
We also observed beneficial effects on CSF biomarkers of tissue destruction
and inflammation in treatment responders.

Supported by: Foundation for the Consortium of MS Centers and National
MS Society, National MS Society
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Tutlam, Michael J. Ramsbottom, Neville Rapp, Samantha Lancia: Nothing to disclose.
Becky J. Parks: Biogen Idec, EMD Serono, Novartis, Teva Neurosciences (consulting
fees). Robert T. Naismith: Acorda, Bayer, Biogen, EMD Serono, Questcor (consulting
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BACKGROUND: As multiple sclerosis (MS) treatment options continue
to increase, methods are needed to predict who will respond to specific
treatments. Previously, we reported a phase II trial of rituximab as an add-on
agent in relapsing MS (Naismith et al 2010) that showed significant decreases
in contrast enhancing lesions (CEL). However, some subjects responded
better than others. OBJECTIVES: To identify baseline predictors of
good response to B cell depletion in MS. METHODS: A subset of 24
subjects were studied who had cerebrospinal fluid (CSF) available pre- and
post-treatment with rituximab. Prior to laboratory studies, subjects were
categorized into ideal responders (n=6), intermediate responders (n=9), and
non-responders (n=9) based on clinical measures and contrast enhancing
lesions (CEL) after treatment. Clinical, laboratory, and imaging data were
evaluated in these different subject groups. Additionally, levels of biomarkers
of tissue destruction (CSF myelin basic protein [MBP], CSF phosphorylated
heavy chain neurofilament [NF]), B cell activation (serum and CSF CXCL13
and BAFF), and antibodies to human recombinant myelin oligodendrocyte
glycoprotein (MOG) were determined at weeks 0 and 24 using ELISA.
Nonparametric Kruskal-Wallis rank tests and Spearman correlation
coefficients (rs) by rank were used for analyses. RESULTS: At baseline, ideal
responders tended to be better clinically with lower 9-hole peg test times
(p=0.025) and a trend for lower 25 foot walk times (p=0.050). They also had
lower Expanded Disability Status Scale (EDSS) and higher number of CEL
at baseline although these were used to define treatment response. Ideal
responders had a higher CXCL13 index ([CSF CXCL13/serum CXCL13]/
albumin index; p=0.020). Treatment with rituximab, as reported previously,
decreased blood CD19+B cells, serum and CSF CXCL13 levels, and number
of CEL. Here we report that rituximab also decreased CSF MBP (p=0.031)
with a trend for a decrease in CSF NF (p=0.062) in ideal responders but not
in the other groups. Additionally, BAFF CSF levels only increased in patients
who were non-responders (p=0.004), while serum BAFF increased in all
groups. CSF MBP levels correlated with the number of CEL (p=0.002),
while CSF NF correlated with EDSS (p=0.018). CONCLUSIONS: This
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Circumstances Surrounding Falls in Individuals With Multiple
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Moira Baynes1, Scott D Newsome2, Dorlan Kimbrough1, Peter A Calabresi1 and
Kathleen M Zackowski3
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BACKGROUND: Fall rates among adults with multiple sclerosis (MS) are
consistently greater than 50%. Fall risk factors are known to be diverse, yet
interventions to improve this remain unclear in MS. It is possible that health
care providers may be more broadly effective in decreasing individuals fall
risks, if the circumstances surrounding these falls were better understood.
OBJECTIVES: To identify, in a cohort of individuals with MS, the number
of falls per month and circumstances that are present when they fall. We
hypothesize that individuals who fall may do so under particular circumstances,
and that these circumstances may be modifiable. METHODS: Fifty-six MS
subjects (with relapsing and progressive MS) from the Hopkins MS Center
were surveyed about their fall rate and circumstances surrounding a fall
or near fall. The survey had 5 sections that asked about: (1) the frequency
and severity of falls based on the 4-point Hopkins Falls Grading Scale
(Fall Grades: 1-near fall; 2-no medical assistance; 3-with medical assistance;
4-hospital admission); Section (2) use of assistive devices; (3) the time of day
of falls; (4) circumstances surrounding falls; (5) asked if anyone was with
the person when they fell. We also tested Timed Up and Go, and Timed 25
Foot Walk. Correlation matrices identified 4 variables (i.e., survey questions
and timed tests) that were highly correlated with monthly fall rate, these were
used in regression analyses. RESULTS: 36% of the cohort reports using
an assistive device, 80% of those using a device report falling at least once
a month. The data show 4 conditions that are most highly correlated with
monthly fall rates: moving from bed to chair, moving over a slippery surface,
experiencing vertigo, and visual changes; all other variables were much less
correlated. Regression analyses show that 4 conditions explain 50% of
the variance in monthly fall rates (p<0.001). A stepwise regression model
shows that “moving from bed to chair” is significantly related to monthly
fall rate (p<0.01). CONCLUSIONS: These data show that there are
specific circumstances that commonly surround falls in MS. This suggests
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that providing additional training to individuals about transfers, walking over
slippery surfaces, as well as how to accommodate for acute visual changes
and vertigo may be influential in decreasing the risk of falls in people with
MS. This study is a first step in understanding the circumstances surrounding
falls.
Supported by: Biogen Idec, National MS Society Tissue Repair Grant
Disclosure: Moira Baynes, Dorlan Kimbrough, Kathleen M. Zackowski: Nothing
to disclose. Scott D. Newsome: Biogen , Novartis (consulting fees). Peter A. Calabresi:
Biogen Idec, Abbott, Vertex, Novartis, Bayer (grant/research support). Vertex and
Abbott. (consulting fees).
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Predictors of Acceptance of Using Games for Cognitive
Rehabilitation
BACKGROUND: Multiple Sclerosis (MS) is an auto-immune disease that
affects central nervous system. Patients suffer from a wide range of symptoms
including cognitive decline. Computer games are considered as potential
means for ameliorating cognitive deficiencies. However, acceptance of using
games by patients with MS for cognitive rehabilitation has not been studied
systematically. OBJECTIVES: In this study, we assessed factors affecting
acceptance of using games for cognitive rehabilitation by patients with MS.
METHODS: A total of 20 consecutive patients with MS were recruited
from University of Maryland Center for Multiple Sclerosis. The participants
were invited to the MS clinic and the research staff provided an introductory
session on how to play the game. The gaming software ‘Brain Spa’ was used

to evaluate the cognitive level and provide cognitive exercises. By helping
the “townsfolk of Brainville” in a variety of mind-building challenges, the
patients get to improve their skills in language, logic, memory and perception.
Each patient completed a set of baseline surveys, played the game, and
then provided feedback regarding the gaming software by competing an
attitudinal survey. A regression model was used to identify factors predicting
high acceptance score. The model included age, race, education, Expanded
Disability Scale Score (EDSS) and frequency of computer use at home.
Statistical analyses were performed using SAS version 9.0.  RESULTS: The
mean age was 41 years old, 90% were women. The average EDSS was 3.2
indicating mild disability in 3-4 functional system score range. On average,
it took patients 2.8, 2.9, 3.5, and 1.6 minutes to complete language, logic,
memory and perception sections; 70% reported that the rules of the games
were not complicated at all; 100% responded that playing games may have
a significant effect on their brain power; 80% thought it was very important
to have their doctors to review the results from the brain training. During
the semi-structured qualitative interview, patients mentioned: “I had a good
experience with the games and I like that they could help me maintain my
cognitive functions.”, and “I have noticed that I am not as sharp as I used
to be and these games could help me improve my memory with repeated
use.” From the linear regression model, education level, computer use at
home, and being an African American were significant factors for gaming
acceptance. Age and EDSS did not show statistically significance association
with the acceptance score. CONCLUSIONS: The gaming software was
well accepted by MS patients. Education level, computer use at home, and
race were factors that influenced the acceptance score.
Disclosure: Nothing to disclose.
Keywords: Cognitive rehabilitation
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COGNITION, DEPRESSION, AND PSYCHOSOCIAL

Neuropsychological Rehabilitation Reduces Perceived Cognitive
Problems in Multiple Sclerosis

(CG01)
Depression in Pediatric Multiple Sclerosis and Clinically Isolated
Syndrome
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BACKGROUND: Little is known about the longitudinal course of
depression in adult multiple sclerosis. A small number of studies have
investigated depression in pediatric multiple sclerosis (POMS) using a variety
of assessment methods, but the long-term course of depression has not
been studied in this population. The present study utilizes a larger patient
population. OBJECTIVES: To compare the prevalence and persistence
of depression over time in POMS and clinically isolated syndrome (CIS)
using child and parent forms of a depression measure. METHODS: The
Children’s Depression Inventory (CDI), a self-report measure to assess
depression, was administered to children and their parents during multiple
routine clinic visits to the Partners Pediatric Multiple Sclerosis Center at
the Massachusetts General Hospital for Children over a 3-year period. 81
patients and their parents met inclusion criteria and were enrolled (27 POMS
and 54 CIS patients; 30.9% male, 77.8% white, mean age 15.9 ± 3.2 years
at first CDI administration). A trained research coordinator administered
the questionnaire. A score of 65 or greater, the standard cutoff for clinical
significance, was utilized for both reports. A psychologist was available
for anyone scoring in the clinically significant range. RESULTS: A low
percentage of patients were classified as depressed using either the child
CDI (6.17%) or parent CDI (9.88%). There were no significant differences
observed between CIS and POMS patients in parent or child t scores (P > .25,
two-sample t test) or in terms of proportion depressed (P > .25, Fisher exact
test). In both groups, parents scored their child’s depression significantly
higher than the children scored their depression (P = .01, paired t test) with
only a minor difference in significance between POMS and CIS (P = .01
and P = .07, respectively). Longitudinal analysis will describe depression in
those patients who converted from CIS to POMS and compare depression
over time in the two groups. CONCLUSIONS: Overall, children with
CIS and multiple sclerosis did not show significant depression at first
administration of the CDI. Depression was also not significantly different
between CIS and POMS patients. Parent scores demonstrated significantly
higher depression than child self-reported scores, suggesting the importance
of including parents in the assessment of patient-reported outcomes. These
results support investigation of the longitudinal course of depression in this
population.
Disclosure: Natalie F. Baruch, Alexander Musallam: Nothing to disclose. Brian C.
Healy: Merck Serono, Inc (grant/research support). Leslie A. Benson: National Multiple
Sclerosis Society (grant/research support). Tanuja Chitnis: Merck-Serono, Novartis
(grant/research support); Biogen Idec, Novartis, Sanofi-Aventis, Teva Neuroscience
(consulting fees). David J. Rintell: Novartis Pharmaceuticals (consulting fees), Teva
Neuroscience (honoraria).
Keywords: Comprehensive care and MS, Psychological issues and MS
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BACKGROUND: There is preliminary evidence of the positive effects
of neuropsychological rehabilitation in multiple sclerosis (MS), but the
generalizability of the findings is limited by methodological problems.
Furthermore, the factors contributing to rehabilitation outcome are not well
known. OBJECTIVES: The aim of the present study was to determine the
effects of strategy-oriented neuropsychological rehabilitation on MS and to
identify factors associated with neuropsychological rehabilitation outcome.
METHODS: 102 relapsing-remitting MS patients with subjective and
objective attentional deficits were randomized into an intervention and a
control group. Neuropsychological assessments were performed and selfrating questionnaires were filled in at baseline, at 3 months immediately after
the intervention, and at 6 months. Patients in the intervention group received
neuropsychological rehabilitation once a week in 60-minute sessions during
13 consecutive weeks. The control group got no intervention. The effects
of rehabilitation were evaluated by using primary and secondary outcome
measures, and the roles of patient-related, illness-related, and interventionrelated factors in rehabilitation outcome were assessed. RESULTS:
Neuropsychological rehabilitation including computer-based attention
and working memory retraining, psychoeducation, strategy learning, and
psychological support had a positive effect on two out of three primary
outcome measures. The intervention group perceived significantly fewer
cognitive deficits than the control group both immediately after the
intervention and at 6 months. Furthermore, the personal rehabilitation goals
were well achieved. On the other hand, the intervention had no significant
effect on objective cognitive performance, fatigue, or mood. Patient-related
factors were identified as key variables, whereas illness- and interventionrelated factors did not have significant effects on rehabilitation outcome.
The results showed that especially MS patients with more severe cognitive,
mood, and fatigue symptoms and more deficient cognitive performance as
well as male, older patients with lower educational level benefited from the
intervention. CONCLUSIONS: Neuropsychological rehabilitation has a
significant positive effect on perceived cognitive deficits in MS, and patientrelated factors seem to have an impact on rehabilitation outcome.
Supported by: The Finnish Social Insurance Institution
Disclosure: Päivi I. Hämäläinen: Bayer, Merck Serono, Biogen, Sanofi, Novartis
(honoraria for lecturing). Anu Mäntynen, Eija Rosti-Otajärvi, Heini Huhtala: Nothing
to disclose. Keijo Koivisto: Medical companies (consulting fees).
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BACKGROUND: The World Health Organization (WHO) defines
disability from a biopsychosocial perspective that incorporates functional
impairment secondary to disease severity, health-related quality of life
(QOL), and capacity for societal participation. Individual and environmental
factors have been shown to influence multiple sclerosis (MS) QOL. Given
that QOL is a component of WHO-defined disability, these factors may
also modify the relationship between MS disease severity and WHOdefined biopsychosocial disability (BPSD). OBJECTIVES: To explore
relationships between measures of disease severity, individual factors,
environmental factors, and BPSD in MS. METHODS: Participants
completed an Internet questionnaire and a telephone-administered cognitive
recall performance task. Clinical data were extracted from a regional MS data
registry maintained by an academic MS center in New Hampshire. Disease
severity measures included brain magnetic resonance imaging (MRI),
annualized relapse rate (ARR), Expanded Disability Status Scale (EDSS), and
telephone cognitive recall task performance. Individual measures included
self-efficacy, perceived cognition, depression, bowel and bladder symptoms,
fatigue, and pain. Environmental measures included social support and
environmental status. Correlation and multiple regression analyses were
conducted to determine relationships between disease severity, individual
and environmental factors, and BPSD. RESULTS: 180 adults with relapsing
MS participated. The sample was 76% female and had a mean education of
14.6 years, mean annual income of $35,000, mean EDSS score of 2.4, and
mean ARR of 0.21. 26.7% had new T2 or post-gadolinium enhancing T1
lesions on MRI, and 79% were using disease-modifying therapy (DMT). A
majority had medical insurance (95%), prescription insurance (92.8%), and
DMT coverage (87.8%). In bivariate analyses, strongest associations with
BPSD were observed for cognition (r = 0.74, P < .01), depression (r = 0.69,
P < .01), and environmental status (r = 0.79, P < .01). In multiple regression
analyses, disease severity variables accounted for 3%, demographic variables
6%, individual factor variables 69%, and environmental factor variables 64%
of the variance in BPSD. The final combined regression model incorporating
all factors predicted 74% of the variance in BPSD. Depression (coefficient
= 8.1, P < .01) and environmental status (coefficient = 12.9, P < .01) were
the strongest predictors of BPSD. CONCLUSIONS: This is the first study
targeting factor relationships with WHO-defined disability in MS. Individual
and environmental factors were significantly associated with BPSD and
substantially more predictive than disease or demographic factors. Many of
these factors are modifiable by medical, nursing, psychosocial, policy, and/
or case management interventions. These findings generally parallel those
previously observed in studies of MS QOL, suggesting that QOL may be a
predominant driver of BPSD in MS.
Disclosure: Nothing to disclose
Keywords: Biopsychosocial disability, Nursing management in MS,
Psychological issues and MS
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Control of CNS Autoimmunity with Nanoparticles
Francisco J. Quintana
Center for Neurologic Diseases, Department of Neurology, Brigham and Women’s
Hospital, Boston, MA
BACKGROUND: Multiple sclerosis (MS) is caused by an autoimmune
response against the central nervous system (CNS). The immune response is
normally controlled by regulatory T cells (Tregs), but Treg deficits characterize
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autoimmune diseases like MS. Thus the induction of antigen-specific Tregs
is a potential therapeutic approach for autoimmune disorders. We found
that the ligand activated transcription factor aryl hydrocarbon receptor
(AHR) controls the differentiation of Treg and proinflammatory IL-17producing Th17 cells. AHR activation by its mucosal ligand 2-(1'H-indole3′-carbonyl)-thiazole-4-carboxylic acid methyl ester (ITE) triggers dendritic
cells to promote the differentiation of Tregs that suppress experimental
autoimmune encephalomyelitis (EAE), a murine model of MS. Here we
report the use of nanoparticles to co-administer ITE and a peptide containing
the encephalitogenic epitope MOG35-55, to induce tolerogenic DCs and
generate CNS-specific Tregs that suppress EAE. OBJECTIVES: To study
the use of nanoparticles for the induction of antigen-specific tolerance and
the arrest of CNS inflammation. METHODS: We constructed pegylated
gold nanoparticles containing the nontoxic AHR ligand ITE and a peptide
coding for the encephalytogenic peptide MOG35-55. We studied the effects
of the nanoparticles on DCs in culture, and also on the recall response and
the development of EAE in mice immunized with MOG35-55. RESULTS:
Nanoparticles containing ITE and MOG35-55 induced tolerogenic DCs that
showed a reduced ability to drive the polarization of Th1 and Th17 cells, while
they promoted the development of FoxP3+ Tregs. In vivo, nanoparticles
containing ITE and MOG35-55 suppressed the recall response to MOG35-55,
interfering with the differentiation of Th1 and Th17 cells and promoting
the differentiation of FoxP3+ Tregs. Moreover, the administration of
nanoparticles containing ITE and MOG35-55 suppressed the development of
EAE.
CONCLUSIONS: Nanoparticles are a new tool to reestablish antigenspecific tolerance in MS and other autoimmune disorders.
Supported by: NIH/NMSS
Disclosure: Nothing to disclose
Keywords: Disease-modifying treatments in MS, EAE
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Translational Research in Psychological Practice: Assisting
Clients to Take Control While Attempting to Adapt
Sally Shaw,1 Simone Buzwell2
MS Clinic, Eastern Health, Victoria, Australia; 2Learning Transformations,
Swinburne University, Victoria, Australia
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BACKGROUND: The provision of psychological support services to
people with multiple sclerosis (PwMS) is often considered a “luxury” in
the care of someone with the disease. Following doctoral research into
individuals’ MS-related experiences prior to, and at the time of, diagnosis
and the subsequent postdiagnosis behaviors and lifestyle-changing activities
exhibited in the first 12 months, it was determined that benefit could be
realized by offering a psychological counseling service to those attending
the Eastern Health MS Clinic in Melbourne, Australia. This service is
now informing key research questions for studies planned for 2013.
OBJECTIVES: This presentation discusses how the findings of research
into the perspectives of PwMS, who typically tried to take control while
attempting to adapt to their diagnosis, have been applied to the provision
of counseling by a psychologist working within a multidisciplinary MS team.
Further, identification of future research questions prompted by current
clinical work is explored. METHODS: 243 females and 52 males from 18
countries (primarily Australia, the United States, the United Kingdom, New
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Zealand, and Canada) completed the online self-report measure, providing
both quantitative and qualitative data. RESULTS: MS-related experiences
(such as number of exacerbations and types of symptoms) prior to diagnosis
varied widely. A higher percentage of women (43%) than men (25%)
suspected MS before the diagnosis was made. Information seeking was the
most identified activity engaged in postdiagnosis (followed by the seeking of
social support), while changes to diet and addition of vitamins were among
the most widely reported changes to lifestyle activities. Factors that assisted
participants to cope with the diagnosis were maintaining a positive attitude,
making practical changes, changing health behaviors, and information
seeking and sharing. Hindrances were identified as dealing with the attitudes
of others, attempting to maintain a pre-MS lifestyle, information overload,
and negative examples of other PwMS. CONCLUSIONS: Attempting to
take control of a largely uncontrollable disease following diagnosis seems
imperative for most PwMS, and is seen both within research results and
in clinical practice. Health professionals may be able to play a key role in
advising those newly diagnosed with MS on appropriate avenues for “taking
control.” Employing a randomized control trial methodology, future research
will investigate whether routine short-term psychological counseling within
the first 12 months following diagnosis is of benefit to the quality of life of
PwMS at several time intervals.
Disclosure: Nothing to disclose
Keywords: Comprehensive care and MS, Psychological issues and MS
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Cognitive Processing Speed and Its Influence on the Validity of
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Pula,3 Ralph H.B. Benedict4
Kinesiology and Community Health, University of Illinois at Urbana-Champaign,
Urbana, IL; 2Biogen Idec, Weston, MA; 3University of Illinois at Peoria, Peoria, IL;
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Department of Neurology, University at Buffalo, Buffalo, NY
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BACKGROUND: The Multiple Sclerosis Walking Scale-12 (MSWS-12)
has been a commonly used patient-reported outcome for measuring walking
impairment in research involving multiple sclerosis (MS). OBJECTIVES:
We examined the possibility that cognitive processing speed influences the
validity of MSWS-12 scores. METHODS: 96 MS patients completed the
MSWS-12, underwent a neurologic examination for generating an Expanded
Disability Status Scale (EDSS) score, and completed the Symbol Digit
Modalities Test (SDMT) and Paced Auditory Serial Addition Test (PASAT),
Timed 25-Foot Walk (T25FW), four trials on the GAITRiteTM for generating
the functional ambulatory profile (FAP) score, and 6-Minute Walk (6MW).
RESULTS: The ambulatory outcomes correlated significantly with SDMT
(range |r| = 0.275 and 0.512) and PASAT (range |r| = 0.209 and 0.317).
There were statistically significant and comparable bivariate and partial
correlations between MSWS-12 and T25FW (r = 0.566, pr = 0.532 and
0.575), 6MW (r = −0.680, pr = −0.599 and −0.648), and FAP (r = −0.595, pr
= −0.551 and −0.577) when controlling for SDMT or PASAT. There were
statistically significant bivariate correlations between MSWS-12 and T25FW
(range |r| = 0.423 and 0.687), 6MW (range |r| = 0.498 and 0.708), and FAP
(range |r| = 0.372 and 0.741) within subgroups of none, mild, and moderate
cognitive impairment. CONCLUSIONS: There was minimal evidence that
cognitive processing speed influenced the validity of MSWS-12 scores.

Disclosure: Robert W. Motl, John H. Pula: Biogen Idec (grant/research support).
Diego Cadavid: Biogen Idec (employee). Brian M. Sandroff, Lara A. Pilutti, Ralph
H.B. Benedict: Nothing to disclose.
Keywords: Complementary/alternative therapies in MS, Disease-modifying
treatments in MS, Management of activities of daily living in MS

DISEASE MANAGEMENT AND THERAPEUTICS
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Alemtuzumab Is Efficacious in Highly Active Relapsing-Remitting
Multiple Sclerosis Patients in CARE-MS II
Stephen Krieger,1 Douglas L. Arnold,2 Jeffrey A. Cohen,3 Alasdair J. Coles,4 Christian
Confavreux,5 Edward J. Fox,6 Hans-Peter Hartung,7 Eva Havrdova,8 Krzysztof
Selmaj,9 Howard L. Weiner,10 Tamara A. Miller,11 Cary L. Twyman,12 Stephen L.
Lake,13 David H. Margolin,13 Michael A. Panzara,13 Alastair Compston4
Neurology, Mount Sinai Medical Center, New York, NY; 2Montreal Neurological
Institute, McGill University, and NeuroRx Research, Montreal, Quebec, Canada; 3Mellen
Center, Cleveland Clinic, Cleveland, OH; 4University of Cambridge, Cambridge, United
Kingdom; 5University Claude Bernard, Lyon, France; 6MS Clinic of Central Texas,
Round Rock, TX; 7Heinrich-Heine University, Dusseldorf, Germany; 8Department
of Neurology, First Faculty of Medicine, Charles University in Prague, Prague, Czech
Republic; 9Medical University of Lodz, Lodz, Poland; 10Brigham and Women’s Hospital
Center for Neurologic Diseases, Boston, MA; 11Advanced Neurology of Colorado, Ft.
Collins, CO; 12Associates in Neurology PSC, Lexington, KY; 13Genzyme, Cambridge,
MA
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BACKGROUND: In CARE-MS II, alemtuzumab demonstrated a 49%
risk reduction in relapses (P < .0001) and a 42% risk reduction in sustained
accumulation of disability (SAD; P = .0084) versus subcutaneous (SC)
interferon beta-1a (IFNβ-1a) in relapsing-remitting multiple sclerosis (RRMS)
patients who had experienced disease activity on prior therapy. Through end
of study, alemtuzumab patients were more likely to be MS disease activityfree (32.2%) than IFNβ-1a patients (13.6%). OBJECTIVES: Compare
the efficacy of alemtuzumab and SC IFNβ-1a on MS disease activity in
a subset of patients with highly active disease in the CARE-MS II study.
METHODS: Active RRMS patients (≥2 relapses in previous 2 years; ≥1
relapse in prior year) who had relapsed on prior therapy were randomized
to receive alemtuzumab 12 mg intravenously on 5 days at study start and
on 3 days 1 year later or SC IFNβ-1a 44 µg 3 times weekly. Highly active
patients were defined as having ≥2 relapses in year before randomization and
≥1 baseline gadolinium-enhancing lesion. Expanded Disability Status Scale
(EDSS) was assessed by blinded rater at baseline, quarterly, and for suspected
relapses. 6-month SAD was defined as an increase of ≥1 EDSS point (≥1.5
point if baseline EDSS = 0) sustained for 6 months. Magnetic resonance
imaging with and without gadolinium occurred annually. MS disease
activity-free was defined as no relapse, no SAD, and no new gadoliniumenhancing lesions or new/enlarging T2-hyperintense lesions. RESULTS:
We compared highly active patients receiving alemtuzumab 12 mg (n = 101
[23.7%]) with those receiving SC IFNβ-1a (n = 42 [20.8%]). In the highly
active cohort, 33.3% of alemtuzumab-treated patients and 0% of IFNβ-1a
patients were MS disease activity-free after 1 year (P < .0001); through the
end of the study 24.2% of the highly active group treated with alemtuzumab
remained MS disease activity-free (P = .0002). After 2 years, among highly
active patients receiving alemtuzumab and IFNβ-1a, respectively, 35.8%
and 60.0% had relapses; 7.4% and 17.5% had SAD; 22.1% and 52.5% had
Fifth Cooperative Meeting of CMSC and ACTRIMS
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gadolinium-enhancing lesion activity; and 60.0% and 92.5% had T2 lesion
activity. CONCLUSIONS: In this cohort with highly active disease despite
prior therapy, alemtuzumab resulted in freedom from disease activity in
24% of patients, while IFNβ-1a did not achieve this outcome in any patient.
Alemtuzumab may therefore provide an important treatment option for this
patient group.
Supported by: Genzyme
Disclosure: Stephen Krieger: Acorda Therapeutics, Bayer Healthcare, Biogen Idec,
EMD Serono, Genzyme, Novartis, Questcor, Teva Neuroscience (consulting fees); Bayer
Healthcare (grant/research support); Teva Neuroscience (fees for non-CME services from
commercial interest or their agents). Douglas L. Arnold: Bayer, Biogen Idec, Coronado
Biosciences, Eli Lilly, EMD Serono, Genentech, Genzyme, GlaxoSmithKiine,
NeuroRx Research, Novartis, Opexa (consulting fees, grant/research support, service on
advisory boards, speaker honoraria); NeuroRx Research (ownership interest). Jeffrey A.
Cohen: Biogen Idec, Elan, Five Prime Therapeutics, Eli Lilly, Novartis, Teva, Vaccinex
(consulting fees); Biogen Idec, Genzyme, Novartis, Teva (grant/research support);
Novartis, Waterfront Media (lecture fees). Alasdair J. Coles, Alastair Compston:
Genzyme (consulting fees, grant/research support). Alasdair J. Coles: Merck Serono
(lecture fees). Christian Confavreux: Bayer-Schering, Biogen Idec, Genzyme, MerckSerono, Novartis, Octopharma, Sanofi-Aventis, Teva (lecture fees); Bayer-Schering,
Biogen Idec, Merck-Serono, Novartis, Sanofi-Aventis, Teva (grant/research support);
Biogen Idec, Gemacbio, Genzyme, Novartis, Sanofi-Aventis, Teva, UCB (consulting
fees). Edward J. Fox: Acorda, Bayer, Biogen Idec, Eli Lilly, EMD Serono, Genzyme,
GlaxoSmithKline, Novartis, Ono, Opexa, Pfizer, Roche, Sanofi, Teva (consulting fees,
grant/research support, honoraria and travel support). Hans-Peter Hartung: Bayer, Biogen
Idec, Genzyme, Merck Serono, Novartis, Sanofi, Teva (consulting fees, lecture fees). Eva
Havrdova: Bayer, Biogen Idec, Genzyme, GSK, Merck Serono, Novartis, Roche, Teva
(consulting fees, grant/research support, honoraria/travel). Krzysztof Selmaj: Genzyme
(honoraria/travel); Genzyme, Novartis, Biogen Idec, Roche (consulting fees); Novartis,
Merck-Serono, Biogen Idec, Bayer (lecture fees). Howard L. Weiner: Biogen Idec, EMD
Serono (grant/research support); Biogen Idec, EMD Serono, Nasvax, Novartis, Teva
(consulting fees). Tamara A. Miller: Acorda, Allergan, Bayer, Biogen Idec, Eli Lilly,
Forest, Novartis, Pfizer, Questcor, Teva (lecture fees); Allergan, Biogen Idec, Genzyme,
Elan, Teva, Ono, Pfizer, Novartis, Sanofi-Aventis, EMD Serono, Roche/Genentech
(independent contractor). Cary L. Twyman: Acorda, Biogen Idec, Novartis, Forrest, Teva
(consulting fees, lecture fees); Genzyme, Sanofi-Aventis, Eli Lilly, Opexa Therapeutics,
Biogen Idec, Teva, Roche, Novartis, Xenoport, Acorda, Pfizer Pharmaceuticals (grant/
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(employee). Alastair Compston: Genzyme, Bayer Schering Pharma (lecture fees).
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MS Center, Northbrook, IL; 3Novartis Pharmaceuticals Corporation, East Hanover,
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BACKGROUND: Fingolimod is a once-daily, oral treatment for relapsing
forms of multiple sclerosis (MS) that sequesters lymphocytes in the
secondary lymphoid organs. In phase 3 studies, fingolimod did not adversely
affect infection rates. OBJECTIVES: To investigate the relationship
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between peripheral lymphocyte counts and infections in patients switching
from standard-of-care disease-modifying therapy (DMT) to fingolimod 0.5
mg. METHODS: Eligible patients for the phase 4, multicenter, 6-month
study to Evaluate Patient OutComes (EPOC; NCT01216072) had relapsing
MS, were fingolimod-naive, and had received ≥6 months’ continuous
treatment with a standard DMT (interferon beta [IFNβ] or glatiramer
acetate [GA]) before study initiation. Patients were assigned 3:1 to openlabel fingolimod 0.5 mg or standard DMT (with no washout) for 6 months.
Safety assessments included CD4/CD8 counts and infection reporting.
The last post-baseline lymphocyte count assessment was used to analyze
1) lymphocyte count by infection occurrence and 2) infection incidence by
lymphocyte count category. RESULTS: 783 patients switched from DMT
to fingolimod 0.5 mg at randomization; 245 continued with a standard DMT
(GA, 34.3%; IFNβ, 65.6%). Infections were reported by 236 (30.1%) and 68
(27.8%) patients in the fingolimod and DMT groups, respectively. The most
common infections were upper respiratory (6.5%), nasopharyngitis (5.5%),
and urinary tract (5.1%) in the fingolimod group, and nasopharyngitis
(5.3%), sinusitis (4.9%), and urinary tract (4.1%) in the DMT group. At week
24, mean total lymphocyte counts in fingolimod-treated patients who had
vs. had not reported an infection were 440 cells/mL vs. 430 cells/mL (P =
.778), mean CD4+ counts were 72.3 vs. 78.1 cells/mL (P = .751), and mean
CD8+ counts were 136.9 vs. 121.4 cells/mL (P = .259). Lymphocyte counts
did not significantly differ by occurrence or nonoccurrence of specific
infection types. In patients with total lymphocyte counts <200, 200-400,
>400-600, and >600 cells/mL, the incidence of infection was 33%, 28%,
31%, and 35%. CONCLUSIONS: The overall incidence of infection was
similar in the fingolimod and DMT groups in EPOC; this is reminiscent of
similar infection rates across treatment groups in the longer-duration trials,
FREEDOMS and TRANSFORMS. The results of this study do not show
a relationship between lymphocyte count, or lymphocyte subset counts,
and infection rates. These findings may be explained by the preservation of
lymphocyte function during fingolimod treatment (Mehling et al., Neurology
2008;71:1261), including that of naive and central memory T lymphocytes
retained in the lymph nodes and that of effector memory T lymphocytes.
Supported by: Novartis Pharmaceuticals Corporation
Disclosure: Christopher LaGanke: Novartis, Acorda, Biogen Idec, Tech Neuroscience,
Bayer, EMD Serono, Pfizer, Sanofi-Aventis, Genzyme, Opexa, Vaccinex, Teva,
GlaxoSmithKline, Avanir, Merz, Questcor (consulting fees, grant/research support).
Daniel Wynn: Abbott Laboratories, Acorda Therapeutics, Allergan, Avanir
Pharmaceuticals, Biogen Idec, Cephalon, Elan, Eli Lilly, EMD Serono, Facet Biotech,
Genentech, Genzyme, GlaxoSmithKline, Hoffman LaRoche, National Institutes of
Health, National MS Society, Novart (consulting fees, grant/research support). Kevin
McCague, Luigi M. Barbato, Ron Hashmonay: Novartis Pharmaceuticals Corporation
(employee and stockholder).
Keywords: Disease-modifying treatments in MS

(DX03)
Patient Preference for Risk/Benefit Trade-off of DiseaseModifying Therapy Attributes
Leslie S. Wilson,1 Aimee Loucks,2 Gregory Gipson,3 Christine Bui,3 Emmanuelle
Waubant,4 Douglas S. Goodin,4 Bruce Cree,4 Mary Owen,4 Amy Schwartzburg,4
Charles E. McCulloch5
Medicine and Clinical Pharmacy, University of California San Francisco, San Francisco,
CA; 2Drug Information Services, Kaiser Permanente, Oakland, CA; 3Clinical Pharmacy,

1

CMSC Platforms/ Oral Presentations
University of California San Francisco, San Francisco, CA; 4Neurology, University
of California, San Francisco, San Francisco, CA; 5Epidemiology and Biostatistics,
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BACKGROUND: Disease-modifying therapies (DMTs) decrease relapses
in patients with multiple sclerosis (MS). Due to their wide variety of risk/
benefit attributes, patients must weigh their preferences when choosing
DMTs. OBJECTIVES: We determined patient preferences for DMT risk/
benefit attributes. METHODS: Our choice-based conjoint (CBC) survey
developed using Sawtooth software was administered in person to 300
consenting adults with relapsing-remitting MS at the University of California,
San Francisco’s MS clinic. Each patient answered 16 choice tasks. They chose
one of two choices with three to four different levels of six risk and benefit
attributes of hypothetical DMTs. Benefits included delayed progression,
reduced relapses, and symptom improvement. Risks were mild side effects
(SEs), serious SEs, and administration route and frequency. Analysis used
mixed-effects logistic regression. RESULTS: Patients were 76% female;
75% had mild, 18% moderate, and 7% severe disease. All six attributes
significantly affected patient preference. Of the benefits, the preferences
were highest for preventing progression 10 vs. 2 years (odds ratio [OR] =
2.27, P < .001) and for substantial vs. no improvement in symptoms (OR
= 3.67, P < .001). Patients may be willing to accept a 0.05-0.1% risk of
serious SEs leading to death (OR = 0.57-0.66; P < .001) to gain a moderate
to substantial benefit from their therapy. A 1% risk of serious SEs compared
to no risk (OR = 0.22, P < .001) resulted in very low preference, but had
a comparable magnitude in preference to a substantial improvement in
symptoms vs. no improvement (OR = 1.60, P < .001). Compared to daily
subcutaneous administration, patients preferred daily oral administration
(OR = 2.15, P < .001), then monthly intravenous (OR = 1.54, P < .001),
and then intramuscular weekly (OR = 1.19, P < .01). CONCLUSIONS:
Patients are willing to make risk/benefit trade-offs in medication selection.
Their strongest benefit preference is for treatments that improve their
symptoms substantially (not a proven DMT benefit) and the least for relapse
prevention (the primary outcome of many DMT clinical trials). Oral and
monthly administration is preferred.
Supported by: Novartis
Disclosure: Leslie S. Wilson: Novartis (grant/research support). Aimee Loucks,
Gregory Gipson, Christine Bui, Emmanuelle Waubant, Douglas S. Goodin, Bruce Cree,
Mary Owen, Amy Schwartzburg, Charles E. McCulloch: Nothing to disclose.
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BACKGROUND: Glatiramer acetate (GA, Copaxone™) is a daily
subcutaneous treatment for multiple sclerosis (MS). GA may cause skin
and subcutaneous reactions including erythema, pain, pruritis, and swelling
that affect drug tolerance and adherence. Diclofenac sodium gel (DSG) is a
nonsteroidal anti-inflammatory topical agent that provides local penetration
with very little systemic exposure. Thus, DSG is a potential therapeutic agent

to reduce injection-site reactions (ISRs) to GA. OBJECTIVES: To test the
efficacy and tolerability of DSG in managing injection reactions associated
with Copaxone subcutaneous injection. METHODS: Forty subjects with
MS taking GA and having ISRs were randomized to double-blind, crossover
treatments of 2 weeks on 1% DSG and 2 weeks on matching placebo (PBO)
in random order. The regimen was 1-2 g applied topically immediately postGA injection, repeated as needed to a maximum of 4×/day (maximum daily
dosage = 8 g/day). Subjects completed diaries once daily to measure ISRs
over the past 24 hours. The primary outcomes were 1) Local ISR Score
(LISR, a 6-item questionnaire with yes/no responses to the presence or
absence of the following: pain, redness, warmth, swelling, bleeding, or bubble
at site, with 1 point assigned to each positive response, for a maximum
LISR score of 6.0); and 2) pain score (0-10, visual analogue scale). Statistical
analysis (t test or equivalent nonparametric method) will assess mean values
for the two treatment periods. RESULTS: Forty subjects completed the
study with no early withdrawls. The average age was 48 years; average
EDSS score, 3.85; percent female, 83%; average baseline LISR score, 4.25.  
CONCLUSIONS: Final results will be presented at the CMSC meeting,
including LISR score, subscale analyses of LISR components, pain ratings,
global impression of change, and adverse events. This study explores the
utility of topical diclofenac gel in managing ISRs due to GA.
Supported by: Independent medical grant from Teva Neuroscience
Disclosure: Theodore R. Brown: Acorda, Biogen, Genzyme, Pfizer, Teva (consulting
fees); Acorda, Biogen, Teva (grant/research support). Virginia I. Simnad: Novartis
(grant/research support); Teva (consulting fees). April E. Slee: Nothing to disclose.
Keywords: Disease-modifying treatments in MS, Management of injection
reactions, Nursing management in MS

(DX05)
Peginterferon Beta-1a in Relapsing Multiple Sclerosis: Phase 3
ADVANCE
Peter A. Calabresi,1 Bernd C. Kieseier,2 Douglas L. Arnold,3 Laura Balcer,4 Alexey
Boyko,5 Jean Pelletier,6 Serena Hung,7 Ali Seddighzadeh,7 Shifang Liu,7 Ying Zhu,7
Bjorn Sperling,7 Aaron Deykin7
Johns Hopkins University, Baltimore, MD; 2Department of Neurology, Heinrich-Heine
University, Dusseldorf, Germany; 3Montreal Neurological Institute, McGill University,
and NeuroRx Research, Montreal, Quebec, Canada; 4NYU Langone Medical Center,
New York, NY; 5Moscow MS Center at RSMU, Moscow, Russia; 6Departments of
Neurology and Research (CRMBM), CHU Timone, Marseille, France; 7Biogen Idec
Inc, Cambridge, MA
1

BACKGROUND: Substantial progress has been made in the treatment
of multiple sclerosis (MS) with the development of disease-modifying
therapies (DMTs) that have a meaningful impact on relapse rate and
disability progression. Despite these advances, there remains a need for
alternative safe, effective, and convenient therapies for patients with MS,
to improve the quality of life of patients on long-term DMTs. Polyethylene
glycol-interferon beta-1a (peginterferon beta-1a) is being developed as a less
frequently injected alternative to existing first-line DMTs that may provide
comparable safety and efficacy to currently available interferon agents.
Peginterferon beta-1a has an increased half-life and area under the curve
(time vs. interferon-beta biological response modifiers) compared with
parent interferon beta-1a. OBJECTIVES: To evaluate the efficacy, safety,
and tolerability of peginterferon beta-1a in patients with relapsing multiple
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sclerosis (RMS) in the pivotal phase 3 ADVANCE study. METHODS:
ADVANCE is a multicenter, randomized, double-blind, placebo-controlled
study. Patients (men and women aged 18-65 years, with confirmed RMS
[McDonald criteria 1-4] and baseline Expanded Disability Status Scale
[EDSS] score ≤5.0) were randomized (1:1:1) to placebo, peginterferon beta1a every 2 weeks, or peginterferon beta-1a every 4 weeks. Peginterferon beta1a was self-administered subcutaneously at a dose of 125 µg. The primary
efficacy endpoint is annualized relapse rate at year 1. Secondary endpoints
are total number of new or newly enlarging T2-hyperintense lesions on brain
magnetic resonance imaging scans, the proportion of patients relapsing, and
the proportion of patients with disability progression (defined by a ≥1.0or ≥1.5-point increase in EDSS score, from a baseline score of ≥1.0 or
0.0, respectively, confirmed at month 3) at year 1. Safety, tolerability, and
immunogenicity were also monitored. RESULTS: A total of 1512 patients
were randomized and received at least one dose of study drug. Efficacy and
safety results from the first year of the study (last patient, last visit: end of
2012) are being analyzed and will be presented. CONCLUSIONS: Results
from phase 3 ADVANCE will provide information about the potential
benefits of peginterferon beta-1a and its role in the treatment of MS.
Supported by: Biogen Idec
Disclosure: Peter A. Calabresi: Biogen Idec, Abbott, Vertex, Novartis, Bayer (grant/
research support); Vertex, Abbott (consulting fees). Bernd C. Kieseier: Bayer Schering,
Biogen Idec, Genzyme, Merck Serono, Novartis, Roche, Sanofi-Aventis, Talecris, Teva
Neurosciences (consulting fees, grant/research support). Douglas L. Arnold: Bayer
Healthcare (grant/research support); Bayer Healthcare, Biogen Idec, EMD Serono,
Genentech, Genzyme, GlaxoSmithKline, NeuroRx Research, Novartis, Roche, Merck
Serono, Teva (consulting fees). Laura Balcer: Biogen Idec, Novartis, Questcor (consulting
fees). Alexey Boyko: Bayer Schering, Merck Serono, Teva, Novartis, Biogen Idec,
Nycomed, Genzyme (consulting fees). Jean Pelletier: Allergan, Bayer Schering, Biogen
Idec, Merck Serono, Novartis, Sanofi-Aventis, Teva, Genzyme (consulting fees); Bayer
Schering, Biogen Idec, BMS, GSK, Merck Serono, Novartis, Peptimmune, Roche,
Sanofi-Aventis, Teva, Wyeth (grant/research support). Serena Hung, Ali Seddighzadeh,
Shifang Liu, Ying Zhu, Bjorn Sperling, Aaron Deykin: Biogen Idec (employee).
Keywords: Disease-modifying treatments in MS

encephalomyelitis (EAE) was induced in C57Bl/6 mice. Efficacy was
examined after administering 1, 3, or 9 million cells intravenously (IV),
compared to control animals administered vehicle. Cells or vehicle were
administered after significant symptom onset, and behavior was monitored for
28 days by a blinded observer. Window of therapeutic benefit was examined
by administering 1 million cells IV at different time points in the course
of disease. Myelin content was examined via luxol fast blue (LFB) staining
and electron microscopy (EM). Investigation of the direct effects of MAPC
upon remyelination was achieved via direct injection of cells or vehicle into
lysolecithin (LPC) lesions in adult rat spinal cords. Lesions were characterized
via LFB staining and immunocytochemistry. RESULTS: Significant and
sustained behavioral improvement was observed in response to all cell
doses tested, when administered after symptom onset. Presymptomatic
treatment did not prevent disease onset. Examination of myelination status
demonstrated decreased average area of demyelinated lesions in spinal cords
of cell-treated animals, as well as a significant decrease in the number of
complete lesions. Further analysis via EM showed abundant evidence of
newly remyelinated axons within cell-treated animals. Subsequent studies in
LPC-lesioned rat spinal cords demonstrated increased remyelination in celltreated lesions associated with significant induction of M2 macrophages in the
core of the lesion. CONCLUSIONS: The results of these studies suggest
that treatment of MS patients with MultiStem may provide clinical benefit
through modulation of immune status and promotion of remyelination.
Supported by: Fast Forward LLC and National MS Society
Disclosure: Nothing to disclose
Keywords: CNS repair, Disease-modifying treatments in MS, Immunology
and MS

REHABILITATION
(RH01)
Validation of Patient-Determined Disease Steps (PDDS) Scale
Scores in Persons with Multiple Sclerosis
Yvonne C. Learmonth,1 Robert W. Motl,1 Brian M. Sandroff,1 John H. Pula,2 Diego
Cadavid3

(DX06)

Kinesiology and Community Health, University of Illinois at Urbana-Champaign,
Urbana, IL; 2University of Illinois at Peoria, Peoria, IL; 3Biogen Idec, Weston, MA

Development of Multipotent Adult Progenitor Cells for Treatment
of Multiple Sclerosis

1

Jason A. Hamilton,1 Rochelle Cutrone,1 Jordan Hecker,2 Janet Krasno,2 Krysta Wyatt,2
Sarah A. Busch,1 Lianhua Bai,2 Robert J. Deans,1 Robert H. Miller,2 Robert W.
Mays1

BACKGROUND: The Patient-Determined Disease Steps (PDDS) is
a promising patient-reported outcome (PRO) of disability in multiple
sclerosis (MS). To date, there is limited evidence regarding the validity of
PDDS scores, despite the tool’s sound conceptual development and broad
inclusion in MS research. OBJECTIVES: This study examined the validity
of the PDDS based on 1) the association with Expanded Disability Status
Scale (EDSS) scores and 2) the pattern of associations between PDDS and
EDSS scores with Functional System (FS) scores as well as ambulatory and
other outcomes. METHODS: 96 persons with MS provided demographic/
clinical information, completed the PDDS and other PROs including the
Multiple Sclerosis Walking Scale-12 (MSWS-12), and underwent a neurologic
examination for generating FS and EDSS scores. Participants completed
assessments of cognition and ambulation, including the 6-Minute Walk
(6MW) test, and wore an accelerometer during waking hours over 7 days.
RESULTS: There was a strong correlation between EDSS and PDDS
scores (ρ = 0.783). PDDS and EDSS scores were strongly correlated with

1
Regenerative Medicine, Athersys Inc, Cleveland, OH; 2Neurosciences, Case Western
Reserve University, Cleveland, OH

BACKGROUND: Stem cell therapies are currently being investigated as
potential therapeutic treatments for autoimmune disorders such as multiple
sclerosis (MS). However, the mechanistic interaction between the diseased
tissue environment and transplanted cells is often poorly understood, leading
to inefficient or inappropriate applications of cell therapies that may not
afford significant health benefits. OBJECTIVES: We are investigating
the potential use of human Multipotent Adult Progenitor Cells (MAPC;
MultiStem®) as a cellular therapeutic for the treatment of MS. We describe
experiments designed to evaluate efficacy, dose, window of therapeutic
benefit, and effects on remyelination. METHODS: Experimental allergic
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pyramidal (ρ = 0.578 and ρ = 0.647, respectively) and cerebellar (ρ = 0.501
and ρ = 0.528, respectively) FS scores as well as 6MW distance (ρ = 0.704
and ρ = 0.805, respectively), MSWS-12 scores (ρ = 0.801 and ρ = 0.729,
respectively), and accelerometer steps/day (ρ = −0.740 and ρ= −0.717,
respectively). CONCLUSIONS: This study provides novel evidence
supporting the PDDS as a valid PRO of disability in MS.

Disclosure: Robert W. Motl: Biogen Idec, Acorda Therapeutics (grant/research
support). Yvonne C. Learmonth, Lara A. Pilutti, Deirdre Dlugonski, Rachel E.
Klaren: Nothing to disclose.
Keywords: Complementary/alternative therapies in MS, Disease-modifying
treatments in MS, Measurement in MS

Disclosure: Yvonne C. Learmonth, Brian M. Sandroff, Diego Cadavid: Nothing to
disclose. Robert W. Motl, John H. Pula: Biogen Idec (grant/research support).
Keywords: Epidemiology of MS, Natural history of MS, Outcome measures
in MS

(RH03)
Applying the Stages of Change Model with Multiple Sclerosis
Fatigue Management
Mary Jo Rajek,1,2 Jerry Wistein2

(RH02)
Validity of MCID Values for the Multiple Sclerosis Walking
Scale-12

OT-Outpatient Neuro, UVA HealthSouth/James Q. Miller MS Clinic,
Charlottesville, VA; 2Community Based Services, RegionTen CSB, Charlottesville, VA
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BACKGROUND: The Multiple Sclerosis Walking Scale-12 (MSWS-12)
has increasingly been included in research involving multiple sclerosis (MS)
patients based on the strength of its psychometric evidence as a measure
of walking impairment. To that end, researchers have developed minimal
clinically important difference (MCID) values of between 4 and 6 points for
interpreting meaningful change in MSWS-12 scores. The MCID values have
yet to be validated with changes in walking and gait outcomes in prospective,
observational research. OBJECTIVES: This study examined the validity of
existing MCID values for the MSWS-12 based on capturing corresponding
changes in performance, gait, and free-living measures of walking over a
6-month period in persons with MS. METHODS: On two occasions
separated by 6 months, 82 persons with MS completed the MSWS-12 along
with the Timed 25-Foot Walk (T25FW), 6-Minute Walk (6MW), and four
walking trials on an electronic walkway as an assessment of gait, and wore an
accelerometer on a belt around the waist over a 7-day period. We generated
change scores for the MSWS-12, and then formed groups of stable (eg,
change within ±4 points), worsened (eg, change ≥ +4 points), and improved
(eg, change ≥ −4 points) perceived walking impairment based on 4- and
6-point changes in MSWS-12 scores. The groups were then compared for
changes in other outcome measures over time using mixed-model analysis of
variance (ANOVA). RESULTS: The intraclass correlation coefficient (ICC)
for MSWS-12 scores (ICC = 0.93) and results of a paired-samples t test (P
= .53) indicated group-level stability of scores over the 6-month period.
Nevertheless, there were 34 persons who worsened, 29 who improved, and
19 who were stable over the 6-month period based on an MCID of 4. There
were 24 persons who worsened, 24 who improved, and 34 who were stable
over the 6-month period based on an MCID of 6. The mixed-model ANOVA
did not identify statistically significant group by time interactions for T25FW
(P = .98 and P = .67, respectively), 6MW (P = .89 and P = .72, respectively),
gait (P = .54 and P = .21, respectively), or free-living accelerometry (P = .40
and P = .68, respectively) with either the 4- or 6-point changes in MSWS-12
scores. CONCLUSIONS: Such results did not confirm the MCID values
of between 4 and 6 points for the MSWS-12 as capturing corresponding
changes in performance, gait, and free-living assessments of walking in MS.

BACKGROUND: Due to the limitation of services through capitation of
coverage for rehabilitative care, it is imperative that clients are given the tools
to assume greater responsibility in managing their symptoms and overall
health-care needs. The stages of change model provides unique opportunities
to address common secondary factors that contribute to multiple sclerosis
(MS)–related fatigue. Motivational Interviewing (MI) techniques offer
strategies to assist clients in taking more responsibility in such areas as sleep,
hygiene, weight management, and exercise. Interdisciplinary interventions
need to be provided in a more cost-effective manner with the consumer
taking more responsibility for achieving personal goals. This workshop
will provide clinicians with an alternative model of intervention in which
the client’s readiness and motivation to change is an essential part of the
assessment and the goal-setting process. Empowerment of the client at the
onset of the intervention stresses the client’s willingness to work on what
they perceive to be their immediate treatment needs. The likelihood of
positive clinical outcomes is greater and of shorter duration when the client
directs the care. OBJECTIVES: 1) Participants will be able to identify eight
secondary contributing factors to MS-related fatigue. 2) Participants will be
able to identify the stages of change and recognize behaviors in each stage.
3) Participants will be able to identify at least three motivational interviewing
techniques appropriate for use in developing fatigue management strategies
for clients with MS. 4) Through group experiential activities, participants
will demonstrate understanding of how to apply the model of change and
motivational interviewing techniques in their assessment and treatment of
MS-related fatigue. 5) Participants will demonstrate increased awareness
of client perspectives on therapeutic empowerment, self-motivation, and
ongoing support needs from observed client interviews. METHODS:
Baseline assessment of fatigue using the Canadian Occupational Performance
Measure (COPM), Modified Fatigue Impact Scale. Sleep assessment,
activity diary, readiness and motivation to change rulers along with goal
and priority setting and baseline assessment of physical skills and cognitive
screen. RESULTS: More efficient goal-directed care of shorter duration
with interdisciplinary team management of fatigue. Improved scores on
Modified Fatigue Impact Scale, life satisfaction, and routine physical and
cognitive screens. Improved patient satisfaction with functional outcomes
and strategies for applying the change model to other areas of symptom
management. CONCLUSIONS: Clients who assume responsibility for
making lifestyle changes with the support of clinicians familiar with the
stages of change model and motivational interviewing achieve greater and
longer-lasting positive outcomes than do clients who do not take ownership
of their treatment program.

Supported by: National Multiple Sclerosis Society
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(RH04)
Effects of Physical Therapy and Dalfampridine on Mobility and
Strength in Subjects with Multiple Sclerosis
Susan E. Bennett,1,2 Lacey Bromley2
1
Department of Neurology, University of Buffalo, SUNY, Buffalo, NY; 2Department of
Rehabilitation Science, University of Buffalo, SUNY, Buffalo, NY

BACKGROUND: Epidemiologic studies have shown that within 15 years
after the onset of multiple sclerosis (MS), 50% of individuals will require the
use of an aid for walking and 10% will require a wheelchair. Twenty-five
years after disease onset, approximately 90% of those with MS will have
significant functional limitation and disability, with 50% of those individuals
requiring a wheelchair for mobility. OBJECTIVES: Specific Aim 1: To assess
the change in standing tolerance, transfers, repeated sit to stand, and arm
and leg strength for nonambulatory individuals and individuals who walk
limited distances (<20 m) with MS between subjects on dalfampridine and
physical therapy (PT) and those on placebo and PT. Specific Aim 2: To assess
within the group receiving PT and placebo the change in standing tolerance,
transfers, repeated sit to stand, and arm and leg strength. Specific Aim 3: To
assess change in cognitive processing between subjects who participate in
PT and receive dalfampridine 10 mg twice a day and subjects who receive
PT alone. METHODS: Forty-five nonambulatory subjects and subjects
limited in distance walked, meeting an Expanded Disability Status Scale
(EDSS) score of 6.5 to 8.0, will be randomized into two groups; group 1 will
receive PT for 12 weeks while taking dalfampridine 10 mg twice daily, and
group 2 will receive PT while taking a placebo pill twice daily. Both groups
will receive PT two times per week and perform a home exercise program
three times per week. All subjects in groups 1 and 2 will 1) complete the
Multiple Sclerosis Quality of Life-54, Spasm Frequency Scale, and Symbol
Digit Modalities Test; 2) undergo a baseline PT evaluation; and 3) perform
the following tests specific to this study: Nine-Hole Peg Test; dynamometer
test of strength in the upper and lower extremities; grip and pinch strength;
transfer onto a low mat table and return; maintain static sitting for 30 seconds;
seated functional reach; standing tolerance; repeated sit to stand test, five
repetitions. The PT program will be 45-minute sessions twice weekly for
12 weeks; the prescribed home exercise program will be performed three
times per week. All subjects are tested twice for pretest, at 6 weeks, at 12
weeks, and at two follow-ups. Statistical analysis will include t test, analysis
of variance (ANOVA), and regression analysis. RESULTS: Preliminary
analysis suggests a trend of improved performance in the repeated sit-tostand test and standing tolerance test.
Supported by: Acorda Therapeutics
Disclosure: Susan E. Bennett: Acorda Therapeutics (fees for non-CME services
from commercial interest or their agents, grant/research support); Biogen Idec, Medtronic
Inc (fees for non-CME services from commercial interest or their agents); Innovative
Neurotronics (consulting fees). Lacey Bromley: Acorda Therapeutics (fees for non-CME
services from commercial interest or their agents, grant/research support).
Keywords: Comprehensive care and MS, Management of activities of daily
living in MS, Strength training
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Home-Based Exercise Program and Fall Risk Reduction in Older
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Pilutti,1 Jason Fanning,1 Marcia Finlayson,2 Steve Morrison,3 Edward McAuley,1
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Kinesiology and Community Health, University of Illinois at Urbana-Champaign,
Urbana, IL; 2School of Rehabilitation Therapy, Queens University, Kingston, ON,
Canada; 3School of Physical Therapy, Old Dominion University, Norfolk, VA
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BACKGROUND: Falls are a major health concern for persons with multiple
sclerosis (MS). There is minimal evidence that a home-based exercise program
can reduce fall risk in persons with MS. OBJECTIVES: To determine the
efficacy of a home-based exercise intervention that targets balance and lowerlimb muscle weakness for reducing fall risk based on Physiological Profile
Assessment (PPA) scores in persons with MS. METHODS: 27 older adults
with MS who had fallen in the last year participated in the study. Following
baseline testing, participants were randomly assigned to the exercise (n = 13)
or control group (n = 14). Participants underwent fall risk (PPA), balance
(Berg Balance Scale; BBS), and walking (Timed 25-Foot Walk; T25FW)
assessment prior to and immediately following the 12-week intervention. The
PPA provides an overall fall risk score ranging from +4 to −2 (very high risk
to very low risk). This score is based on the quantification of five key markers
(vision, leg strength, proprioception, balance, and cognition) compared with
age- and gender-matched normative data. The exercise program consisted of
10 exercises focusing on balance and lower-limb muscle strength. Participants
were instructed to engage in exercise three times a week for 12 weeks. Each
outcome measure was placed in an independent repeated-measures analysis
of variance with group as the between-subject factor and time as the withinsubject factor. RESULTS: 22 participants (n = 12 control; n = 10 exercise)
completed post-intervention testing. Overall, fall risk was found to decrease
in the exercise group following the intervention (1.1 ± 1.0 vs. 0.6 ± 0.6; d =
0.6), while there was an increase in fall risk in the control group over time
(1.9 ± 1.5 vs. 2.2 ± 1.9; d = 0.2). This change in fall risk coincided with an
increase in the BBS for the exercise group (48.5 ± 4.1 vs. 50.2 ± 3.1; d = 0.4)
and a decrease in the control group (42.6 ± 14.6 vs. 40.3 ± 15.7; d = 0.2). The
control group also decreased T25FW performance (6.8 ± 1.2 vs. 7.7 ± 1.6 s;
d = 0.6), while there was no change in the exercise group (6.6 ± 1.1 vs. 6.7
± 1.2 s; d = 0.1). CONCLUSIONS: A home-based exercise program led to
reductions in overall fall risk in older adults with MS who had fallen in the
past year. The reductions in fall risk coincided with improvements in balance
and maintenance of walking speed. The current observations lend additional
support to the growing efforts to examine the potential of exercise to reduce
fall risk. Further work needs to determine if reductions in fall risk result in
reductions in fall incidence in persons with MS.
Disclosure: Nothing to disclose
Keywords: Falls prevention, Management of activities of daily living in MS

(RH06)
Effects of Action Observation on Gait in Patients with Multiple
Sclerosis: A Pilot Study
Giampaolo Brichetto,1 Ludovico Pedullà,1 Davide Fida,1 Mario Alberto Battaglia,2
Andrea Tacchino1

CMSC Platforms/ Oral Presentations
Scientific Research Area, Italian MS Society, Genoa, Italy; 2Department of
Physiopathology, Experimental Medicine and Public Health, University of Siena, Genoa,
Italy

1

BACKGROUND: A mirror neuron system (MNS) is an observationexecution matching system that discharges not only when an individual
performs an action but also when actions made by other individuals are
observed. Numerous studies suggest that action observation (AO) can
activate areas of the motor network and MNS and has been used as a means
for rehabilitating motor control, in particular in stroke patients. Despite
this evidence, the effect of AO in patients with multiple sclerosis (PwMS)
has not yet been fully investigated. OBJECTIVES: To assess whether AO
may improve gait speed in a group of PwMS. METHODS: Eight PwMS,
selected among those followed as outpatients at AISM Rehabilitation Centre,
Genoa, Italy, were randomized into two groups: an AO group (AOG, 4
subjects) and a control group (CG, 4 subjects). All patients had MS as
defined according to the McDonald criteria, with an Expanded Disability
Status Scale (EDSS) score lower than 3 and an ambulation index lower
than 4. Three walking paths (widths: 20, 35, and 50 cm; walking distance:
5 m) were drawn on the ground. In a first session the time-to-walk baseline
(T0) through the three different paths (7 trials for each path) was recorded
for each subject. After T0, in the next week, those subjects in the AOG
watched a 10-minute video clip of a healthy subject walking at a speed of
1 m/s in one of the three different paths, while those in the CG watched
a 10-minute video clip of static pictures. AOG and CG subjects were then
asked to walk for 7 trials through the path selected for the AOG immediately
after having watched the video clip (T1), 1 hour later (T2), and 2 days later
(T3). The experiment was repeated in the next 2 consecutive weeks for the
other paths considered in the study. Mean time-to-walk was recorded by an
electronic stopwatch and considered as an outcome measure. RESULTS:
The AOG compared with the CG showed a marked improvement in mean
time-to-walk and mean gait cadence for each path considered in the study.
In particular, in the AOG the mean overall improvement for time-to-walk,
with respect to T0, was 11.67% at T1 with a progressive increase to 17.98%
at T3, while in the CG the results showed no improvements between T0, T1,
T2, and T3. CONCLUSIONS: This pilot study highlighted that AO can
play an important role, in addition to conventional rehabilitative training,
in improving walking motor performance and may contribute to reducing
clinical disability in PwMS.
Disclosure: Nothing to disclose
Keywords: Action observation, Comprehensive care and MS

lower-tract symptoms. These symptoms include urgency, frequency, urge
incontinence, hesitancy, feeling of incomplete emptying, straining to void,
nocturia, and slow or intermittent stream. In studies, these MS patients have
higher disability and lower quality of life. Therefore, early detection and
management of lower-tract symptoms has been shown to improve quality
of life. Although urinary dysfunction has been well studied in MS patients
as a common symptom related to disease progression and optimizing
quality of life, no studies have been done to evaluate the prevalence of this
symptom in MS patients who are not reporting symptoms or free of relapse.
It is common practice for providers to exclude UTIs in patients who report
new or worsening symptoms possibly suggestive of a relapse or change in
disability. It is well documented in MS relapse management guides and studies
of persons presenting with encephalopathy or delirium that coexisting UTIs
should be excluded. Studies document that UTIs frequently accompany
or precede deterioration of neurologic function in persons with chronic
preexisting neurologic disorders like MS. In this study, the frequency of
UTIs in MS patients who are not reporting any lower-tract symptoms will be
determined. In addition, an evaluation will be made of the correlation between
patients with asymptomatic UTIs and MS patients who suggest that their
disease-modifying drug (DMD) is not effective and/or report higher relapses,
report poor quality of life, and are at higher risk of lack of adherence. In
MS patients who may have undiagnosed UTIs, this would present a great
risk, but current medical and nursing practice does not suggest screening
urine samples when MS patients do not report symptoms. OBJECTIVES:
To determine the frequency of asymptomatic UTIs in MS patients and
whether it correlates with level of DMD adherence, reported relapses,
disability, and quality of life. METHODS: This is a prospective, descriptive
correlational study of 40 patients designed to examine the frequency of UTIs
in MS patients who do not report urinary symptoms and to determine the
correlation between relapses, DMD adherence, disability, and quality of
life. Data collected: Source Documentation (a standard questionnaire of
patient demographics and history), Multiple Sclerosis Quality of Life–54
(MSQOL-54), Patient-Determined Disease Steps, dipstick urine culture
and sensitivity. RESULTS: 17.5% of patients had confirmed UTI with
no symptoms, and 42.5% had some clinical findings with positive dipstick.
Statistically significant differences at α = .05 were found in the results for
most of the variables, with the exception of the mental health portion of the
MSQOL-54. CONCLUSIONS: There is evidence of significant frequency
of asymptomatic UTIs, which correlates with decreased quality of life and
increased disability, but not significant evidence to evaluate adherence and
relapses.
Supported by: Teva
Disclosure: Acorda, Biogen, Novartis, Teva (consulting fees)

SYMPTOM MANAGEMENT
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The Frequency of Asymptomatic UTIs in Persons with Multiple
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Educating Multiple Sclerosis Patients on Clean Intermittent
Catheterization
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BACKGROUND: Urinary tract infections (UTIs) have been reported to
occur in more than 70% of multiple sclerosis (MS) patients who report

BACKGROUND: Impaired bladder function will affect up to 90% of
patients with multiple sclerosis (MS) at some point during the course of
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the disease. Prompt evaluation to determine the etiology of a neurogenic
bladder and early treatment are necessary to prevent complications such
as urinary tract infections (UTIs), renal failure, pyelonephritis, sepsis, and
death. Patients found to have urinary retention may be advised to perform
clean intermittent catheterization (CIC) as part of their treatment plan.
CIC facilitates complete emptying of the bladder, thus reducing the risk
of infection and subsequent serious complications. Due to the long-term
necessity of CIC for bladder dysfunction, patients often need reinforcement
teaching on proper technique in order to maintain a continual reduction in
UTIs and other adverse events. OBJECTIVES: To demonstrate, through
case vignettes, that nursing education develops a better understanding of
the rationale for CIC, increases adherence to proper technique, reduces the
frequency of UTIs, and improves quality of life. METHODS: Patients at high
risk for UTIs were identified by the health-care provider and referred to the
clinic nurse for CIC education. Patients’ current catheterization regimen and
catheterization technique were assessed. Factors contributing to limitations in
adherence were identified (ie, financial issues, lack of knowledge, immobility,
and self-image). Individualized treatment plans were given to the patient and
caregiver regarding proper catheterization technique and frequency, type of
catheter implemented, and use of cranberry supplementation to decrease
risk of developing infections. Phone interviews were completed following
the educational session to verify understanding and continued adherence
to objectives that were taught. RESULTS: Through clinical experience,
nursing education is expected to demonstrate patient-perceived benefit and
UTI reduction. CONCLUSIONS: Individualized nursing education is
crucial in teaching patients to successfully perform CIC to reduce the risk of
infection while perhaps significantly improving quality of life.
Disclosure: Yolanda T. Rodriguez: Novartis (consulting fees). Diana Logan: Teva
(consulting fees). Victoria Stokes, Jaspreet Abraham, Katherine Treadaway, Caroline
Mooi, Megan Orchard, Samuel H. Hughes: Nothing to disclose. Gina Remington:
Acorda, Genzyme (consulting fees); Biogen, Teva (consulting fees, speaker’s fees);
Consortium of Multiple Sclerosis Centers, National Multiple Sclerosis Society (speaker’s
fees). Thomas Abraham: Consortium of Multiple Sclerosis Centers, Novartis, Pfizer
(consulting fees). Teresa Frohman, Elliot Frohman: Acorda, Biogen, Novartis (consulting
fees, speaker’s fees).
Keywords: Clean intermittent catheterization, Comprehensive care and MS,
Nursing management in MS
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Krzysztof Selmaj,1 Ralf Gold,2 Robert J. Fox,3 Eva Havrdova,4 Gavin Giovannoni,5
Amy Pace,6 Mark Novas,7 Leslie Meltzer,6 Christophe Hotermans,6 Katherine T.
Dawson,7 J. Theodore Phillips8
Medical University of Lodz, Lodz, Poland; 2St. Josef Hospital, Ruhr University,
Bochum, Germany; 3Mellen Center for Multiple Sclerosis Treatment and Research,
Cleveland Clinic, Cleveland, OH; 4Department of Neurology, First Faculty of Medicine,
Charles University in Prague, Prague, Czech Republic; 5Queen Mary University of
London, Blizard Institute, Barts and the London School of Medicine and Dentistry,
London, United Kingdom; 6Biogen Idec Inc, Weston, MA; 7Biogen Idec Inc, Cambridge,
MA; 8Multiple Sclerosis Program, Baylor Institute for Immunology Research, Dallas,
TX
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BACKGROUND: BG-12 (dimethyl fumarate) demonstrated an acceptable

46

Fifth Cooperative Meeting of CMSC and ACTRIMS
May 29 - June 1, 2013 • Orlando, Florida

safety profile in phase 3 studies. Common adverse events (AEs) associated
with BG-12 included flushing and gastrointestinal (GI) events. Most patients
reported GI events that were mild or moderate in severity and decreased
substantially in incidence after the first month of treatment. OBJECTIVES:
To characterize GI AEs in relapsing-remitting multiple sclerosis (MS)
patients treated with BG-12 twice daily (BID) in a post hoc analysis of
integrated data from the phase 3 DEFINE and CONFIRM studies.
METHODS: Incidence, nature, severity, and management of GI AEs (by
manual review of indications of concomitant medications and timing vs.
AEs) were summarized for patients treated with BG-12 240 mg BID versus
placebo in DEFINE and CONFIRM, focusing on months 0 to 3 (when
GI AE incidence was highest). RESULTS: A total of 769 patients received
BG-12 and 771 received placebo, with 70% and 65% completing 2 years of
treatment, respectively. GI AEs were reported by 40% versus 31% patients
overall, and 41% versus 34% patients who completed 2-year treatment
(sensitivity analysis) in BG-12 and placebo groups, respectively. In months
0 to 3, the incidence of GI AEs was 27% versus 17% in BG-12 and placebo
groups, respectively. 3% versus <1% patients discontinued treatment due
to GI AEs, and 11% versus 4% had GI AEs that required symptomatic
therapy, respectively. Within the first 3 months of BG-12 treatment, the
most common (≥5% patients) events were nausea, diarrhea, abdominal pain
(upper or unspecified), and vomiting. Of the abdominal/upper abdominal
pain, nausea/vomiting, and diarrhea events, 91%, 95%, and 96% were
mild/moderate; 7%, 12%, and 6% resulted in treatment discontinuation;
93%, 95%, and 96% resolved (median duration of 9.5 days, 8 days, and 8
days); and 38%, 33%, and 26% utilized symptomatic therapy, respectively.
Common symptomatic therapies for abdominal/upper abdominal pain
were omeprazole, paracetamol, and ranitidine; for nausea/vomiting were
metoclopramide and domperidone; and diarrhea was loperamide (efficacy
not assessed). CONCLUSIONS: The incidence of GI AEs was highest
in the first 3 months of treatment. Most events were mild to moderate in
severity and resolved after a median duration of less than 2 weeks, while few
GI events resulted in treatment discontinuation. Further studies are needed
to evaluate the efficacy of individual management strategies.
Supported by: Biogen Idec Inc
Disclosure: Krzysztof Selmaj: Biogen Idec Inc, Genzyme, Novartis, Ono, Roche,
Synthon, Teva (consulting fees). Ralf Gold: Bayer HealthCare, Biogen Idec, Merck
Serono, Novartis, Teva Neuroscience (grant/research support); Bayer HealthCare,
Biogen Idec, Merck Serono, Novartis, Teva Neuroscience (consulting fees); Biogen Idec
Inc (receipt of intellectual property rights/patents); Therapeutic Advances in Neurological
Disorders (editor-in-chief). Robert J. Fox: Allozyne, Avanir, Biogen Idec, Novartis,
Questcor, Teva (consulting fees); Novartis (grant/research support). Eva Havrdova:
Czech Ministries of Education and Health (MSM 0021620849, PRVOUK-P26/
LF1/4) (grant/research support); Bayer, Biogen Idec, Genzyme, Novartis, Serono, Teva
(consulting fees). Gavin Giovannoni: Bayer HealthCare, Biogen Idec, Canbex, Genzyme,
GlaxoSmithKline, Merck Serono, Novartis, Protein Discovery Laboratories, Roche,
Synthon, Teva Neuroscience, UCB (consulting fees); Biogen Idec, Ironwood, Merck Serono,
Merz, Novartis (grant/research support); Multiple Sclerosis and Related Disorders (cochief editor). Amy Pace, Mark Novas, Leslie Meltzer, Katherine T. Dawson: Biogen Idec
Inc (employee, stockholder, grant/research support). Mark Novas: Medtronic Inc (MDT)
(stockholder). Christophe Hotermans: Biogen Idec Inc (employee, stockholder); Biogen
Idec Inc (grant/research support). J. Theodore Phillips: Acorda, Biogen Idec, Genzyme,
Novartis, Teva (consulting fees); Biogen Idec, Roche (grant/research support).
Keywords: Disease-modifying treatments in MS
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Use of PTM with Intrathecal Baclofen Pump Results in Better
Spasticity Management

A Randomized, Placebo-Controlled Study of Duloxetine for Pain
in Multiple Sclerosis

Shazia Siddiqui,1 Meraj Siddiqui,1 Annashia Shera2

Theodore R. Brown,1 April E. Slee2

Pain Management, White River Medical Center, Batesville, AR; University of
Arkansas Medical Center, Batesville, AR

1
MS Center at Evergreen, Evergreen Health, Kirkland WA; 2Axio Research, Seattle,
WA

BACKGROUND: Baclofen is the primary medication used for spasticity in
multiple sclerosis (MS). It functions as a structural analogue of γ-aminobutyric
acid (GABA) and exerts its effects by GABA(B) activation. Baclofen
can be delivered orally or via intrathecal baclofen therapy (ITB). An ITB
pump is placed after a successful trial. Baclofen is delivered as a continuous
infusion. Patients require frequent adjustments to compensate for disease
progression and/or development of tolerance. Some patients require oral
baclofen for intermittent spasms. Repeated visits for infusion adjustments
can become a considerable time commitment and financial burden for
patients. OBJECTIVES: Determine whether addition of the Patient
Therapy Manager (PTM) with intrathecal pumps for control of intermittent
spasms/pain results in marked reduction of office visits and improved pain/
spasticity. METHODS: Two case reports of patients with a diagnosis of
MS with permanent intrathecal pump placement who use the PTM are
presented. The function of the PTM is to deliver a bolus dose when an
increase in pain/spasms occurs. There is a lockout feature to prevent excess
medication delivery that is managed by the overseeing physician. Case 1: Mr.
X is a 58-year-old male with a 10+ year history of MS resulting in severe
spastic paraplegia. He lives in rural Arkansas and must travel over 2 hours
to meet with the physician who manages his intrathecal pump. After taking
over this patient’s care and establishing rapport with his spouse, the primary
caregiver, the PTM was added to the basal rate at 15 μg per 6 hours as needed.
No adverse effects were reported, and the dose was escalated to 40 μg per 6
hours over 3 months. The patient stabilized at this dose. He is currently stable
at continuous infusion of 425 μg baclofen with 40 μg PTM. He reported that
intermittent spasticity responded very well with the addition of the PTM and
led to reduction in office visits. Case 2: Mr. Y is a 48-year-old nursing home
resident with a 16-year history of MS who suffered from severe MS-related
spastic paraplegia. An intrathecal pump was implanted after a successful
trial. As the disease progressed, spasticity increased and he developed pain
at multiple joints. It became difficult and painful for him to come for pump
refills, let alone adjustments. At that time, hydromorphone was added to the
baclofen and the PTM was instituted to allow the patient to have tailored
pain and spasticity control. The nursing home staff was educated regarding
PTM use. Pain and spasticity improved after starting the PTM, and fewer
office visits were required. He is currently stable at continuous infusion of
baclofen at 249 μg and hydromorphone 0.24 mg per day with the PTM at 20
μg baclofen per 6 hours. RESULTS: With the addition of the PTM, 8% to
9% of the basal dose, patients reported significant improvement in control of
pain and spasticity. CONCLUSIONS: Utilization of the PTM allows more
independence for the patient and/or caregiver by delivering more effective
control of debilitating spasticity, with the added benefit of decreased clinic
visits and ultimately reduction of financial and logistical burden on patients
and their families.

BACKGROUND: Pain is one of the most common and disturbing symptoms
of multiple sclerosis (MS). Duloxetine is a serotonin norepinephrine
reuptake inhibitor with analgesic properties in other conditions. Duloxetine
has a potential therapeutic role in treating MS-related pain. OBJECTIVES:
To determine whether duloxetine is effective in relieving central pain in
MS, as measured by a reduction in the weekly 24-hour worst pain score.
METHODS: 38 MS patients were randomized 1:1 to receive duloxetine
(n = 18) or matched placebo (n = 20). The dosing regimen was 30 mg daily
for 1 week, then 60 mg daily for 5 weeks. Patients kept daily pain diaries
throughout the study. The primary outcome measure was change in worst
pain for week 6 relative to baseline. Scores for average and worst pain were
recorded at baseline and 1, 2, 4, and 6 weeks post-baseline. Secondary
outcomes included Beck Depression Inventory (BDI), Sleep Quality Score,
and 36-item Short Form Health Status Survey (SF-36). RESULTS: Of the
38 randomized patients, the average age was 56.3 years, 24% were male,
and 63.2% had relapsing-remitting MS (RRMS). Baseline characteristics
were similar except for baseline disease-modifying drug use, which was 94%
for duloxetine and 55% for placebo (P = .009). For both groups, the lower
limbs were the most commonly reported pain locations. 14 (78%) patients
randomized to duloxetine and 19 (95%) randomized to placebo completed
treatment, and discontinuations were due primarily to drug intolerance.
Among those who completed treatment, worst pain at 6 weeks was reduced
by 29% (±20%) for duloxetine versus 12% (±18%) for placebo (P = .016).
Average daily pain at 6 weeks was reduced by 39% (±29%) on duloxetine
compared with 10% (±18.8%) in the placebo group (P = .002). Patients
randomized to duloxetine also had significantly greater reductions in average
daily pain at weeks 2 and 4 and in worst daily pain at week 4. There were no
significant changes (week 6 vs. baseline) or between-group differences for
BDI, SF-36, or Sleep Quality Score. CONCLUSIONS: 1) Fewer patients
could tolerate duloxetine compared with placebo. 2) Among patients who
completed 6 weeks of treatment, there were significant reductions in average
and worst daily pain scores on duloxetine compared with placebo. The
difference in pain reduction was not associated with change in depression,
sleep, or overall quality of life. This study suggests that duloxetine has a
direct pain-relieving effect in MS.
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Keywords: Baclofen pump use and MS, Management of activities of daily
living in MS, MS and the caregiver/family
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BACKGROUND: Pseudobulbar affect (PBA) is an underrecognized
neurologic condition characterized by uncontrollable, inappropriate
outbursts of laughing and/or crying that are incongruous or disproportionate
to the patient’s emotional state; PBA occurs secondary to a variety of
neurologic conditions, including multiple sclerosis (MS). Despite recent
point prevalence epidemiological data from the PBA Registry Series
(PRISM) of 5290 neurologic patients, MS clinicians do not feel comfortable
detecting PBA or differentiating it from depression. OBJECTIVES: To
explore the correlation between PBA and depression at a single MS center.
The impact of MS on patient quality of life (QOL) and use of antidepressants
and antipsychotics in MS patients with and without PBA symptoms were
also evaluated. METHODS: Retrospective analysis of 31 consecutive MS
patients who completed both the Center for Neurologic Study–Lability Scale
(CNS-LS) to screen for PBA symptoms and the Beck Depression InventoryII (BDI-II) to screen for depression. 23 of the patients also completed a
QOL measure consisting of the question, “How has your neurological
condition affected your quality of life?” to be rated on an 11-point scale from
0 (not at all) to 10 (strongly affected). The CNS-LS subscores for laughing
and crying were also analyzed separately, as was the crying-specific question
of the BDI-II. RESULTS: 10 patients (32%) scored a CNS-LS ≥13. The
mean and median BDI-II for patients with CNS-LS ≥13 were both 12, while
the mean and median BDI-II for patients with CNS-LS <13 were 11 and 9,
respectively. Overall, 77% of the patients were women: 90% of the patients
with CNS-LS ≥13 as compared to 71% with CNS-LS <13. There was no
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correlation between CNS-LS and BDI-II scores (Pearson correlation, 0.11),
but there was a correlation between CNS-LS and BDI-II scores in the group
of patients with CNS-LS ≥13 (r = 0.59). Interestingly, there was a stronger
correlation between the CNS-LS laughing subscore and BDI-II (r = 0.52)
than between the CNS-LS crying subscore and BDI-II (r = 0.33). Higher
BDI-II scores showed a positive correlation with greater QOL impact (r
= 0.37), while there was no correlation between CNS-LS scores and QOL
impact in this cohort. MS patients with CNS-LS ≥13 were more likely
than those with CNS-LS <13 to be receiving nontricyclic antidepressants.
CONCLUSIONS: Although the PBA epidemiology of 1215 MS patients
(5290 overall) from PRISM will be published in 2013, there remains a need
for clinicians to further characterize PBA symptoms and to differentiate
PBA from depression. The unexpected correlation found between CNS-LS
laughing subscores and BDI-II scores may be due to PBA causing depression
(it is difficult to understand how the reverse may be true), but this needs
to be further studied in larger cohorts. PBA can have a life-altering effect
on patients and their families, and this study helps to further elaborate the
possibility of PBA being a causative factor in depression.
Disclosure: Allergan, Acorda, Avanir, Biogen, Novartis, Questcor, Genzyme, Teva
(consulting fees, grant/research support).
Keywords: Depression, Pseudobulbar Affect, Mood
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Incidence and Prevalence of Immune Thrombocytopenia in a
Multiple Sclerosis Clinic Cohort
Donald A. Barone,1 Serge Khelemsky,2 Decosy D.D. Hercules,3 Kathleen A. Barone1
Medicine/Neurology, UMDNJ-SOM, Westampton, NJ; 2Medicine/Neurology,
UMDNJ-SOM, Jersey City, NJ; 3Medicine/Neurology, UMDNJ-SOM, Howell, NJ

1

BACKGROUND: An association of multiple sclerosis (MS) with other
autoimmune illnesses has been observed, but data are limited. In the era of
new MS therapeutics, there is concern regarding induction of autoimmunity,
including immune thrombocytopenia (ITP). OBJECTIVES: To report the
incidence, prevalence, and severity of ITP in a typical, predominantly adult
MS clinic cohort, with most members on currently approved MS therapies.
METHODS: A retrospective study of 382 active patient charts from 2010
and 2011 was completed. RESULTS: During this time period, three patients
experienced new incident ITP, mild, with platelet counts between 50,000 and
100,000 per microliter (μL). One patient was on glatiramer acetate and also
had a history of alcoholism and Lyme disease. The other two patients were
on natalizumab, with one also having a low positive antinuclear antibody
titer of 1:80 (normal <40). Six additional patients had prior evidence of ITP,
ranging from mild to severe (two patients had platelet counts of 2000/μL
and 4000/μL respectively, with signs of bleeding). These two patients were
both on glatiramer acetate with negative rechallenge. One patient was on
interferon beta-1b (IFNβ-1b) and switched to interferon beta-1a (IFNβ-1a)
weekly. One patient was treated with IFNβ-1b and switched to natalizumab.
One patient received IFNβ-1b and also took carbamazepine for trigeminal
neuralgia. One patient was on IFNβ-1a weekly. CONCLUSIONS: The
incidence of ITP in this cohort is 3/382 or 0.8% over 2 years (0.4% per
year). The prevalence is 9/382 or 2.4%. Three patients were on IFNβ,
three on glatiramer acetate, and three on natalizumab. No single agent can
be implicated as the causative factor. These data provide some perspective
regarding the incidence, prevalence, and severity of ITP in the MS population.
Disclosure: Donald A. Barone: Bayer, Teva, Novartis, Acorda, EMD Serono,
Genzyme, Novartis (fees for non-CME services from commercial interest or their agents);
Biogen, EMD Serono, Teva (grant/research support); Biogen,Teva, EMD Serono,
Novartis, Genzyme, Questcor, Bayer, Acorda (consulting fees). Serge Khelemsky, Decosy
D.D. Hercules, Kathleen A. Barone: Nothing to disclose.
Keywords: Epidemiology of MS, Immune thrombocytopenia and MS
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SD-OCT Imaging of the Retina in Primary Progressive Multiple
Sclerosis
Ashley Finch,1 Oscar Jim Michael Coppes,2,3 Jacqueline Bernard3
Optometry, Illinois College of Optometry, Chicago, IL; 2Pritzker School of Medicine,
The University of Chicago, Chicago, IL; 3Neurology, The University of Chicago, Chicago,
IL
1

BACKGROUND: Primary progressive multiple sclerosis (PPMS)
is characterized by steady worsening of neurologic function without
distinct relapses or periods of remission. The literature suggests that the
pathophysiology of PPMS may be distinct from that of relapsing-remitting
multiple sclerosis (RRMS) and that PPMS is a primary neurodegenerative
disorder. Ocular coherence tomography (OCT) assesses retinal degeneration
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in MS by measuring the retinal nerve fiber layer (RNFL) and the macular
volume (MV). OCT can be used to segment the retinal layers and may give clues
as to the mechanism of PPMS. OBJECTIVES: To evaluate the feasibility
of spectral domain OCT (SD-OCT) to segment retinal layer thicknesses and
macular volumes in patients with PPMS. METHODS: Retinas from 10
patients diagnosed with PPMS were segmented and compared to those of
age-matched RRMS patients and a normal healthy control. RNFL and MV
scans were obtained using SD-OCT (Heidelberg Spectralis). All scans were
acquired by experienced operators and were reviewed for sufficient signal
strength and correct centering and segmentation. Ganglion cell (GCL) and
inner plexiform (IPL) layers and the inner nuclear layer (INL) were manually
segmented on the RNFL scans. RESULTS: Segmentation of the GCL and
IPL in PPMS patients revealed that papillomacular bundle (PMB) thickness
was consistently greater than in RRMS patients. Similar findings were seen in
the temporal segment of the PPMS patients, and this also was distinct from
RRMS patients. Segmentation of the INL in PPMS patients in our study did
not confirm a previous finding of reduction in the INL thickness in PPMS
patients. Additionally, we show that MV is consistently decreased in PPMS
compared to RRMS patients and controls. CONCLUSIONS: High-quality
manually segmented SD-OCT images of the GCL, IPL, and INL in patients
with PPMS were obtained. We consistently found that the thickness of the
PMB and temporal segments of the GCL and IPL were preserved compared
to RRMS patients. This may be related to a distinct mechanism in PPMS.
Disclosure: Nothing to disclose
Keywords: Imaging and MS, Optical coherence tomography
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Immunomodulatory Therapies Related to Comorbid Autoimmune
Diseases in Multiple Sclerosis Patients
Lynn Chouhfeh,1 Barbara E. Teter,2 Katelyn S. Kavak,3 Bianca Weinstock-Guttman3
Department of Neurology, The Jacobs Neurological Institute, University at Buffalo,
Amherst, NY; 2Department of Neurology, The Jacobs Neurological Institute, University
at Buffalo, Elma, NY; 3Department of Neurology, The Jacobs Neurological Institute,
University at Buffalo, Buffalo, NY
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BACKGROUND: Comorbidity of autoimmune diseases (AID) has been
reported in multiple sclerosis (MS) patients. The relation between use of
disease-modifying therapies (DMTs) and the occurrence of comorbid
autoimmune diseases in MS patients is unclear. Objective: To investigate
type and prevalence of AID comorbidity occurring in MS patients treated
with different DMTs versus patients who remained DMT-naïve during a
longitudinal follow-up study. METHODS: Data were extracted from the
New York State MS Consortium registry; subjects had a minimum of 5 years’
follow-up, known date of disease onset, and no report of AID prior to or
at time of registration (N = 314). Chi-square and independent-samples t
tests were conducted to examine differences in AID occurrence between
DMT-naïve patients and DMT users. A general linear model was used to
test differences in duration between symptom onset and first AID between
the DMT user group and DMT-naïve subjects, while adjusting for sex,
age at symptom onset, Kurtzke Expanded Disability Status Scale (EDSS)
score at registration, and year of registration. RESULTS: Females made up
90.0% of the DMT-naïve group and 85.1% of the DMT group. 89.5% had
occurring comorbid AID after DMT initiation, compared with 10.5% of
the DMT-naïve group. The most frequent AID was thyroid disease. The
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mean time from symptom onset to first AID was significantly shorter in
the DMT user group (mean [SD] 192.1 [114.2] months) compared with the
DMT-naïve group (mean [SD] 261.9 [106.7] months) (P = .002). This effect
remained after adjusting for confounders in regression modeling (P = .000).
Conclusion: Comorbid AID may be triggered by use of immunomodulatory
therapies in MS patients. Identifying risk factors associated with the
development of AID in the context of DMT use warrants investigation. Our
study results may facilitate identification of more appropriate personalized
therapeutic management decisions for MS patients.
Disclosure: Lynn Chouhfeh, Katelyn S. Kavak: Nothing to disclose. Barbara E.
Teter: Biogen Idec, Health Economics and Outcomes Research-Novartis, Teva, National
Multiple Sclerosis Society (grant/research support). Bianca Weinstock-Guttman: Acorda,
Biogen Idec, EMD Serono, Novartis, Pfizer, Teva, Genentech (Sanofi) (consulting fees);
Acorda, Biogen Idec, EMD Serono, Novartis, Pfizer, Teva (grant/research support).
Keywords: Disease-modifying treatments in MS
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BACKGROUND: The North American Research Committee on
Multiple Sclerosis (NARCOMS) Registry was developed in 1993 by
the Consortium of Multiple Sclerosis Centers (CMSC) with the goal of
becoming a long-term, voluntary, patient-driven multiple sclerosis (MS)
registry to facilitate research. The registry expanded to include a longitudinal
component in 2000. OBJECTIVES: To describe the sociodemographic
and clinical characteristics of the participants enrolled in NARCOMS
and the longitudinal data available in NARCOMS from 1996 to January
2013. METHODS: Participants complete a detailed enrollment survey
including sociodemographic characteristics, disease and medication history,
and disability status, measured by the Patient-Determined Disease Steps
(PDDS). In addition, update surveys are conducted twice a year to assess
current symptom and disability status and any changes in MS disease course
and associated medical history. Descriptive measures will be presented as
N (%), mean (SD), or median (range), as applicable. RESULTS: The first
participant enrolled in 1996, and since then over 36,000 unique participants
have enrolled. The majority of enrollees are female (73.7%) and Caucasian
(94.7%), and reside within the United States (97.9%): 28.4% in the South,
24.9% in the Midwest, 23.6% in the West, and 23.2% in the Northeast.
The mean (SD) age at enrollment is 46.9 (11.0) years, and the mean time
since diagnosis is 9.3 (9.1) years, with 30.5% having enrolled within 3 years
of diagnosis. We have captured more than 200,000 update surveys from
25,000 participants, with an average of 15,000 updates received annually.
51 participants have competed every semiannual update since 2000, and
637 have completed every update since their enrollment after 2000. 50%
of participants have completed at least five update surveys, with an average
follow-up of 6 years for all participants with at least one update survey. MS
characteristics and disability at enrollment and over time will also be presented.
CONCLUSIONS: NARCOMS is the largest patient-driven registry of

MS and contains extensive disease history and disability information. With
longitudinal follow-up data collected since 2000, NARCOMS provides a
unique resource for researchers on a broad cohort of persons living with MS.
Supported by: Alberta Health and Wellness and Novartis Pharmaceuticals
Disclosure: Stacey S. Cofield: American Shoulder and Elbow Society, Department
of Defense, MedImmune, Orthotech Biotech, Teva Neuroscience (consulting fees). Amber
Salter, Tuula Tyry: Nothing to disclose. Gary Cutter: Apotek, Biogen Idec, Cleveland
Clinic, GlaxoSmithKline Pharmaceuticals, Gilead Pharmaceuticals, Modigenetech/
Prolor, Merck/Ono Pharmaceutical (grant/research support); Alexion, Allozyne, Bayer,
Celgene, Coronado Biosciences, Consortium of Multiple Sclerosis Centers, Diogenix,
Klein-Buendel Inc, Medimmune, Novartis (consulting fees). Ruth Ann Marrie: SanofiAventis (grant/research support). Robert J. Fox: Allozyne, Avanir, Biogen Idec,
Novartis, Questcor, Teva (consulting fees); Novartis (grant/research support).
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(SC05)
Causes of Death in Patients with Multiple Sclerosis from a Large
US Insurance Database
Michael Corwin,1,2 Shoshana Reshef,3 Howard Golub,2 Gary Cutter,4 David Kaufman,1
Dirk Pleimes,3 Douglas Goodin5
1
Slone Epidemiology Center, Boston University, Waltham, MA; 2Care-Safe, Waltham,
MA; 3Bayer HealthCare, Montville, NJ; 4School of Public Health, University of
Alabama, Birmingham, AL; 5Department of Neurology, University of California San
Francisco Medical Center, San Francisco, CA

BACKGROUND: Obtaining information on causes of death (CODs) for
patients with multiple sclerosis (MS) is hampered by inherent limitations in
standard categorization of CODs on death certificates. Listing MS as the
underlying COD for a patient, as frequently occurs, provides little insight
regarding conditions that more directly led to death. Identifying such
conditions may be more informative for understanding the causes of death
among MS patients. Research comparing patients with MS and matched
non-MS comparators in a US health plan database (OptumInsight Research
[OIR]) using an algorithm designed to identify more direct conditions
leading to death (CLDs) found excess mortality rates (MRs) among patients
with MS largely attributed to infectious, cardiovascular, or pulmonary
causes. OBJECTIVES: To analyze subcategories within identified CLD
categories to gain further insight into pathways more directly leading to
death in MS patients. METHODS: MS patients enrolled in OIR (19962009) were matched to non-MS comparators on age/residence at index
year and sex. CLDs were determined using an algorithm that systematically
prioritized clinically relevant CODs and reduced the rate at which MS or
cardiac/pulmonary arrest was determined to be the COD. CLDs were
categorized as MS, cancer, cardiovascular, infectious, suicide, accidental,
pulmonary (noninfectious), other, or unknown. Infectious, cardiovascular,
and pulmonary CODs were then further subcategorized. RESULTS: 31,051
patients with MS were matched to 92,511 controls, with MRs of 899 and 446
deaths/100,000 person-years, respectively. Total excess mortality in patients
with MS from infections was 95/100,000 and from pulmonary causes was
46/100,000 person-years. Pulmonary infections (41 of 95 [43.2%] excess
deaths per 100,000) or sepsis (45 of 95 [47.4%] excess deaths per 100,000
person-years) accounted for 90.6% of the excess mortality attributable to
infectious CLDs. 58.7% of the difference in pulmonary CLD MR was due
to aspiration (27 of 46 excess deaths per 100,000 person-years). No single
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diagnostic entity predominated for the 60 deaths per 100,000 person-years
of excess mortality attributable to cardiac CLDs. CONCLUSIONS: Fatal
pulmonary infections, sepsis, and aspiration occurred more frequently in
patients with MS than in non-MS comparators. Increased awareness of the
potential for death due to these causes may improve care for patients with
MS. Implications of these data for clinical practice will be discussed.
Supported by: Bayer HealthCare
Disclosure: Michael Corwin, Howard Golub: Bayer HealthCare (consulting fees).
Shoshana Reshef, Dirk Pleimes: Bayer HealthCare (employee). Gary Cutter: Apotek,
Biogen, Cleveland Clinic, Eli Lilly, GlaxoSmithKline Pharmaceuticals, Medivation,
Merck, Modigenetech, National Institute of Neurological Disorders and Stroke, National
Multiple Sclerosis Society, National Institute of Child Health and Human Development
(consulting fees). David Kaufman: Bayer HealthCare, McNeil Consumer Healthcare,
UCB (consulting fees); McNeil Consumer Healthcare (grant/research support). Douglas
Goodin: Ares-Serono, Merck Serono, Novartis (consulting fees).
Keywords: Comprehensive care and MS, Epidemiology of MS

hypertension, obesity, folliculitis, an MS attack, and oligohydramnios, and the
other had HPV infection, migraines, fibroids, depression, high cholesterol,
iron deficiency, antiphospholipid antibody, and incompetent cervix. Rates
of birth defects (5.8%) and SAB (11.5%) were not significantly different
from established rates (2.78% and 16%, respectively). CONCLUSIONS:
Definitive conclusions cannot be drawn from these data because of the small
sample size; however, there was no pattern to suggest increased negative
outcomes with IFNβ-1b. Continued monitoring is recommended.
Supported by: Bayer HealthCare
Disclosure: Patricia K. Coyle: Actelion, Novartis (grant/research support); Bayer
HealthCare, Biogen Idec, EMD Serono, Genzyme/Sanofi-Aventis, Novartis, Roche,
Teva Neurosciences (consulting fees). Susan S. Roberts: Bayer HealthCare, Lilly, INC
Research (consulting fees). Angela Scheuerle: Abbott, Amylin, Bayer HealthCare,
Biogen Idec, INC Research, Genentech, Novartis, PPD, TAP Pharma, Roche, Teva
Neurosciences, UCB Pharma (consulting fees). John M. Thorp: Bayer HealthCare,
GlaxoSmithKline, PPD (consulting fees). Susan King-Zeller, Jessica D. Albano: INC
Research (employee). Mark Rametta: Bayer HealthCare (employee).
Keywords: Comprehensive care and MS, Disease-modifying treatments in
MS, Immunology and MS

(SC06)
Final Results from the Betaseron® (Interferon Beta-1b)
Pregnancy Registry
Patricia K. Coyle,1 Susan S. Roberts,2 Angela Scheuerle,3 John M. Thorp,4 Susan KingZeller,5 Jessica D. Albano,5 Mark Rametta6
Department of Neurology, Stony Brook University, Stony Brook, NY; 2Clinical Research
Program, UNCW College of Health and Human Services, Wilmington, NC; 3Tesserae
Genetics, Dallas, TX; 4Obstetrics and Gynecology, University of North Carolina Schools
of Medicine and Public Health, Chapel Hilll, NC; 5INC Research LLC, Wilmington,
NC; 6Bayer HealthCare, Wayne, NJ
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BACKGROUND: Women with multiple sclerosis (MS) are typically
diagnosed between 20 and 40 years of age, when their childbearing potential
is greatest. There are insufficient data on the potential risks of fetal exposure
to interferon beta-1b (IFNβ-1b; Betaseron®) to guide patient counseling and
decision making by women who are pregnant or wish to become pregnant
during treatment. OBJECTIVES: The Betaseron Pregnancy Registry was
initiated by Bayer HealthCare Pharmaceuticals in 2006 to monitor rates of
birth defects, spontaneous abortions (SABs), and other negative pregnancy
outcomes for women exposed to IFNβ-1b during pregnancy. METHODS:
This prospective, observational registry enrolled women exposed to IFNβ1b around the time of conception and/or during pregnancy but prior to
prenatal screening that identified fetal abnormalities. Follow-up continued
through pregnancy and beyond, with infants monitored through their
4-month pediatrician visit. Outcomes were compared with established rates
from the Metropolitan Atlanta Congenital Defects Program and the National
Center for Health Statistics. RESULTS: Between April 24, 2006, and July
31, 2011, 99 pregnant women were enrolled prospectively. 96 (97.0%) had
known pregnancy outcomes, including 74 (77.1%) with pediatric followup. Initial exposure to IFNβ-1b occurred during the first trimester for 95
pregnancies and in the third trimester for 1 pregnancy. The 96 pregnancies
resulted in 99 birth outcomes (3 sets of twins), including 86 (86.9%) live
births, 11 (11.1%) SABs, and 2 (2.0%) stillbirths. Birth defects were reported
in 5 (5.1%) cases: trisomy 21, hemangiomas, cardiovascular abnormalities
(patent foramen ovale, patent ductus arteriosus, ventriculoseptal defect) and
hip dysplasia, abnormal head shape without craniosynostosis, and polydactyly
(postaxial hand). During pregnancy, the mother of one stillborn baby had
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Mortality in Multiple Sclerosis: A Systematic Literature Review
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Karina Raimundo,2 Douglas Goodin,3 Gary Cutter4
United BioSource Corporation, Lexington, MA; 2Health Economics & Outcomes
Research, Novartis Pharmaceuticals Corporation, East Hanover, NJ; 3Department of
Neurology, University of California San Francisco Medical Center, San Francisco, CA;
4
Biostatistics, University of Alabama at Birmingham, Birmingham, AL
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BACKGROUND: Mortality is an important aspect of the longitudinal
course of multiple sclerosis (MS) as a chronic disease with relatively early
onset. While some evidence suggests that mortality may be increased in MS,
the rate relative to non-MS populations is not well established, and the factors
affecting mortality are not clear. The standardized mortality ratio (SMR), a
rate ratio used to compare mortality between a specific group and the general
population, is a useful tool for evaluating the overall mortality burden in MS.
OBJECTIVES: To conduct a systematic review of the literature on the
relative mortality rates in MS and to quantitatively synthesize the available
evidence by performing meta-analysis of the SMRs. METHODS: Using
keywords for mortality and MS, we systematically searched the English
language, MEDLINE- and EMBASE-indexed literature published between
1/1/1980 and 8/8/2012. Included articles were studies evaluating at least
100 MS patients and reporting data pertaining to SMRs or similar measures
(eg, hazard ratio [HR] or relative risk [RR]). Random effects meta-analyses
were performed to estimate a mean SMR, and heterogeneity was explored
through meta-regression. RESULTS: 20 articles reporting SMRs, HRs, or
RRs were retained after an extensive systematic review, of which 4 were
additional analyses on previously published MS populations. The majority of
the included studies were on North American and European MS populations
with data-collection periods between 1940 and 2008. SMRs identified in the
literature ranged from 1.3 to 4.4, and the contribution of study methodologies
and population-based factors (eg, geography and age at MS onset) to
SMR variability is unclear. Based on estimates from the meta-analysis, the
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overall SMR in MS is 2.52 (95% CI: 2.15-2.89), representing a death rate
approximately 2.5 times that of the general population. CONCLUSIONS:
MS is associated with an increased risk of mortality; however, country,
treatment, and age effects are not clear, warranting additional research. This
study is limited by heterogeneity of studies included in the analysis. Future
analyses of longitudinal population-based data may provide a more complete
account of mortality in MS populations.
Supported by: Novartis Pharmaceuticals
Disclosure: Kyle Fahrbach, Lauren Strand, Amber Martin, Rachel Huelin: UBC
(employee; UBC is a consulting firm that received payment from Novartis Pharmaceuticals
for work related to the abstract). Edward Kim: Novartis Pharmaceuticals Corporation
(employee). Karina Raimundo: Novartis Pharmaceuticals Corporation (employee at the
time of this investigation). Douglas Goodin: Bayer Schering, Merck Serono, Novartis
(consulting fees); Bayer Schering, Novartis (grant/research support); Teva, Bayer Schering,
Merck Serono, Genzyme, Novartis (speakers’ bureau). Gary Cutter: Apotek, Biogen
Idec, Cleveland Clinic, GlaxoSmithKline Pharmaceuticals, Gilead Pharmaceuticals,
Modigenetech/Prolor, Merck/Ono Pharmaceutical (grant/research support); Alexion,
Allozyne, Bayer, Celgene, Coronado Biosciences, Consortium of Multiple Sclerosis Centers,
Diogenix, Klein-Buendel Inc, Medimmune, Novartis (consulting fees); Pythagoras, Inc
(owenership interest).
Keywords: Epidemiology of MS, Natural history of MS
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Does Low Vitamin D3 Confer a Greater Risk for Relapse in ADEM:
A Pediatric Case Series
Allen DeSena,1,2 Donna C. Graves,1 Benjamin Greenberg2
Neurology & Neurotherapeutics-MS Clinic, UT Southwestern Medical Center, Dallas,
TX; 2Children’s Medical Center, Dallas, TX
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BACKGROUND: Vitamin D3, the activated form of which is vitamin 1,25,
is becoming an increasingly recognized factor in autoimmune diseases. In
both murine and rat models, it has been demonstrated to have multiple
impacts modulating immune system function to suppress acute activity
and reduce risk of relapses in experimental allergic encephalomyelitis. In
addition, clinical trials and other observational studies have shown benefit
with higher levels of vitamin D3 in reducing risk for relapses in multiple
sclerosis (MS), although it has not been extensively studied acutely or
subacutely.1-10 Furthermore, there is a paucity of data with respect to
vitamin D3 and acute disseminated encephalomyelitis and idiopathic
transverse myelitis, both of which are typically monophasic autoimmune
inflammatory events. Because both of these disorders can lead to permanent
neurologic disability, potential beneficial acute impact of vitamin D3 would
be especially relevant. OBJECTIVES: To describe contrasting cases of
acute disseminated encephalomyelitis with low and normal vitamin D3 with
respect to their clinical courses. RESULTS: We describe three cases of
acute disseminated encephalomyelitis with relapses within 12 weeks of onset,
all of which had low vitamin D3 levels at presentation or briefly following
hospitalization that we suspect may be related to risk for relapses in acute
disseminated encephalomyelitis. In all three of these cases, the patients had
vitamin D3 levels <20 ng/mL either at presentation or shortly following
their hospitalization; all three of these patients had radiologic and clinical
progression of their disease, and two of them failed first-line therapies of
intravenous methylprednisolone and subsequently required plasma exchange,
intravenous immunoglobulin, and intravenous cyclophosphamide. In this

series, we present a detailed timeline of their presenting symptoms and
their imaging as they progressed. We contrast these cases with two patients
with monophasic acute disseminated encephalomyelitis: one patient with a
normal level and another patient with an initial low level that was normal
following supplementation. Both of these patients responded well to highdose intravenous methylprednisolone and plasma exchange in combination.
CONCLUSIONS: To our knowledge, this is the first report discussing low
vitamin D3 levels as a risk factor for recurrence within 12 weeks of acute
disseminated encephalomyelitis, and we feel it is something that should be
studied in a larger series of patients, as acute or subacute supplementation
of vitamin D3 would be a potentially easily modifiable risk factor for acute
disseminated encephalomyelitis.
1. E Garcion, L Sindji, S Nataf, P Brachet, F Darcy, CN MonteroMenei. Treatment of experimental autoimmune encephalomyelitis in rat by
1,25-dihydroxyvitamin D3 leads to early effects within the central nervous
system. Acta Neuropathol. 2003;105:438-448.
2. LB Pedersen, FE Nashold, KM Spach, CE Hayes. 1,25-Dihydroxyvitamin
D3 reverses experimental autoimmune encephalomyelitis by inhibiting
chemokine synthesis and monocyte trafficking. J Neurosci Res. 2007;85:24802490.
3. JH Chang, HR Cha, DS Lee, KY Seo, MN Kweon. 1,25-Dihydroxyvitamin
D3 inhibits the differentiation and migration of TH17 cells to protect against
experimental autoimmune encephalomyelitis. PLoS One. 2010;23;5(9):e12925.
4. TF Meehan, HF DeLuca. The vitamin D receptor is necessary for
1a,25-dihydroxyvitamin D3 to suppress experimental autoimmune
encephalomyelitis in mice. Arch Biochem Biophys. 2002;408:200-204.
5. HF DeLuca, LA Plum. Vitamin D deficiency diminishes the severity and
delays onset of experimental autoimmune encephalomyelitis. Arch Biochem
Biophys. 2011;513:140-143.
6. KM Spach et al. Gene expression analysis suggests that 1,25-dihydroxyvitamin
D3 reverses experimental autoimmune encephalomyelitis by stimulating
inflammatory cell apoptosis. Physiol Genomics. 2004;18:141-151.
7. MT Cantorna. Vitamin D and multiple sclerosis: an update. Nutr
Rev. 2008;66(suppl 2):S135-S138.
8. JM Burton et al. A phase I/II dose-escalation trial of vitamin D3 and
calcium in multiple sclerosis. Neurology. 2010;74:1852-1859.
9. S Kimball et al. Cholecalciferol plus calcium suppresses abnormal
PBMC reactivity in patients with multiple sclerosis. J Clin Endocrinol Metab.
2011;96:2826-2834.
10. J Smolders, P Menheere, A Kessels, J Damoiseaux, R Hupperts. Association
of vitamin D metabolite levels with relapse rate and disability in multiple
sclerosis. Mult Scler. 2008;14:1220-1224.
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Treatment of Idiopathic Relapsing Transverse Myelitis
Elizabeth M. R. Dragan,1 George J. Hutton2
Neurology, Baylor College of Medicine, Houston, TX; 2Baylor College of Medicine,
Houston, TX
1

BACKGROUND: There is very little literature to date regarding incidence
and even less regarding the treatment of idiopathic relapsing transverse
myelitis (TM). One study suggests that only 4.7% of all cases of TM are
idiopathic relapsing. Because the entity is so rare, there are no clinical trials
evaluating treatment. In fact, to date, there are no published case reports or
case series discussing treatment and outcomes in patients with idiopathic
relapsing TM. OBJECTIVES: To report our experiences with treatment
and clinical outcomes of 10 cases of idiopathic relapsing TM. METHODS:
Retrospective chart review of all cases of TM referred to the Maxine Mesinger
Multiple Sclerosis Clinic at Baylor College of Medicine from February 2009
to July 2012. Of the 73 cases of TM, 10 were found to be idiopathic relapsing
TM as defined by radiologic findings and clinical presentation. Patients
with relapsing TM due to multiple sclerosis, neuromyelitis optica, systemic
inflammatory disorders/autoimmune disorders (SLE, Behçet, Sjögren,
sarcoidosis, mixed connective tissue disorders), or infectious (Lyme, HIV,
HTLV-1, Mycoplasma, VZV, CMV, EBV, HHV-6, enterovirus, syphilis)
causes were excluded. Those deemed to be idiopathic relapsing were
reviewed for number of relapses prior to and after treatment. RESULTS:
Of the 73 cases of TM referred, 10 (13.7%) were found to be idiopathic
relapsing, after other causes were ruled out. The average age of first event
of TM was 45.7 years. The annualized relapse rate (ARR) prior to initiation
of treatment was 2.23. After the initiation of appropriate therapy, the ARR
was 0.06 (P = .005). Of these 10 patients, only one has declined treatment.
Two are no longer on treatment after being stable on cyclophosphamide
for one and azathioprine for the other. Of the remaining 7 patients, 6
were treated with azathioprine (one had a relapse on treatment) and one
with mycophenolate mofetil due to increased LFTs on azathioprine. Of
the patients on azathioprine, one had previously failed cyclophosphamide.
CONCLUSIONS: 13.7% (10/73) of patients referred for TM were found
to have idiopathic relapsing TM. Azathioprine appears to be an effective
treatment for the suppression of relapses in idiopathic relapsing TM.
Disclosure: Elizabeth M. R. Dragan: Nothing to disclose. George J. Hutton: Acorda
Therapeutics, Avanir, Genentech, Hoffman-LaRoche (grant/research support); Bayer,
EMD Serono, Pfizer, Teva Neuroscience (consulting fees); Biogen Idec, Genzyme
(consulting fees, grant/research support).

antioxidant and anti-inflammatory activities that could provide therapeutic
benefit in multiple sclerosis (MS). In initial experiments using the MOG35induced chronic experimental autoimmune encephalomyelitis (EAE)
55
mouse model for MS and intraperitoneal injection of the drug at a daily
dose of 250 mg/kg, Didox delayed the onset and reduced the severity of
symptoms as well as reversing established disease. OBJECTIVES: Our
objectives were to evaluate Didox as a potential treatment for MS, including
whether it can be used as an oral treatment, and to determine the mechanism
of action of Didox in MS therapy. METHODS: To determine whether
Didox is effective orally using the EAE model of MS, 550 mg/kg of the
drug was administered by oral gavage daily using carboxymethyl cellulose as
the carrier. RESULTS: Oral Didox given prior to the onset of symptoms
reduced the clinical score almost to baseline over a period of 1 week. When
given either at the peak of symptoms or 1 week after the peak of symptoms,
a similar reduction in clinical score was observed. The ability of oral Didox
given at the peak of disease to reverse the clinical symptoms of chronic EAE
was compared to BG-12 and mitoxantrone, all given orally. The degree
of recovery was identical except that the initiation of recovery by Didox
was delayed by a few days. To gain insight into the mechanism of action
of Didox, immune cells were isolated from the central nervous system of
mice that had been treated with either Didox or vehicle alone (controls)
at the time of maximal recovery from EAE. Relative to untreated EAE
mouse controls, the brains of Didox-treated mice had decreased numbers of
cd11b high/cd45.2 cells, which could represent a decrease of either activated
macrophages/microglia or −/killer cells. The brains of Didox-treated mice
had decreased numbers of activated killer cells as evidenced by decreased
number of cd11b high/NKp46 cells. The spinal cords of Didox-treated
mice also had fewer active microglia and decreased numbers of TH 17 cells.
These immunologic changes may account partially for the Didox-stimulated
recovery of the EAE mice. CONCLUSIONS: These data are consistent
with the view that the biological activities of oral Didox could be beneficial
in the treatment of MS.
Supported by: US Department of Veterans Affairs
Disclosure: Howard L. Elford: Molecules for Health, Inc (ownership interest). Paul J.
Yannie, Martha Joslyn, Andrea Marcu, Jeff L. Dupree, George H. DeVries: Nothing
to disclose.
Keywords: Didox-oral, Disease-modifying treatments in MS, Immunology
and MS
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Chronic Mild Hypoxia Delays Th17 Response and Induces CXCL12
and CXCL13 in EAE
Nilufer Esen, Zakhar Serkin, Paula Dore-Duffy
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Evaluation of Didox as a Potential Oral Therapy for Multiple
Sclerosis
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BACKGROUND: Didox is a small unique polyphenol that has several
biological activities including antiproliferation (T- and B-cell replication) and
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Neurology, Wayne State University, Detroit, MI
BACKGROUND: In experimental autoimmune encephalomyelitis (EAE),
an animal model of multiple sclerosis (MS), it is well documented that
chronic inflammatory activity can lead to compromised delivery of oxygen
and glucose at lesion sites. Therapeutic approaches geared to restoring
metabolic balance may be useful. OBJECTIVES: Previously, we have
reported that in vivo exposure to chronic mild hypoxia (10% oxygen) leads
to vascular remodeling that results in amelioration of myelin oligodendrocyte
glycoprotein peptide (35-55) (MOG)-mediated EAE. In the present study we
further define mechanisms. METHODS: C57BL/6 mice were immunized
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with MOG and some of them were kept in the hypoxia chambers (day 0) and
exposed to 10% oxygen for 3 weeks, while the others were kept at normoxic
environment. Sham immunized controls were included in both hypoxic and
normoxic groups. Animals were sacrificed at pre-clinical and peak disease
periods for tissue collection. RESULTS: Delayed disease onset, which was
significant following exposure to 10% oxygen, correlated with decreased
evidence of inflammation in the spinal cord of immunized animals.
Decreased evidence of infiltration correlated with decreased numbers of
CD4+ T cells in the hypoxic spinal cords and delayed Th17 specific cytokine
responses. These observations did not appear to be due to hypoxia-induced
changes in the ability of MOG peptide to induce a proliferative response of
T cells in this model. In addition, for the first time, here we present evidence
that exposure to chronic mild hypoxia induced a significant increase in the
number of CD11b+CD45low microglia in the hypoxic EAE spinal cords.
Chemokines CXCL12 and CXCL13 were significantly induced in the spinal
cords of hypoxic EAE mice. CONCLUSIONS: Results suggest that
acclimatization to mild hypoxia incites a number of endogenous adaptations
that modulate the inflammatory response so that this system can be used
to pinpoint possible new therapeutic targets in neurodegenerative diseases.

IVIG-treated mice. No IL-11 was detected in mice treated with HSA. IVIG
almost completely ameliorates EAE symptoms in WT mice, while HSA
control mice showed a classic trend of relapsing-remitting EAE. IL-11Rα-/mice showed resistance to the effects of IVIG and, unlike IVIG-treated WT
mice, had a higher incidence and severity of the disease compared to HSA.
T-cell proliferation was reduced by IVIG in both mouse groups. Although
both WT and IL-11Rα-/- mice showed down-regulation of proinflammatory
cytokine production from IVIG treatment, effects on IL-17 were equivocal.
CONCLUSIONS: The inability of IVIG to attenuate EAE in IL-11Rα-/mice suggests that, at least in part, the production of IL-11 is responsible
for the IVIG amelioration of EAE. Although the mechanism of IL-11
remains unknown, our preliminary results suggest that it may play a role
in suppression of IL-17 production and/or trafficking of antigen-specific
T cells. Our studies indicate that further research into the role of IL-11
production following IVIG therapy is warranted.
Disclosure: Nothing to disclose
Keywords: Disease-modifying treatments in MS, Experimental MS,
Immunology and MS
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Vitamin D and RNFL Thickness in Multiple Sclerosis Patients
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Multiple Sclerosis
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Dunn,2,3 Donald R. Branch1,2
1,2

3

2

Laboratory Medicine and Pathobiology, University of Toronto, Toronto, ON,
Canada; 2Research & Development, Canadian Blood Services, Toronto, ON, Canada;
3
Immunology, University of Toronto, Toronto, ON, Canada

1

BACKGROUND: Intravenous immunoglobulin (IVIG) has been used as an
“off-label” treatment for patients with relapsing-remitting multiple sclerosis
(MS) and has been shown to be beneficial by reducing relapse frequency and
magnetic resonance imaging (MRI) lesions, and slowing disease progression.
However, the unique capability of this drug to treat a wide variety of
autoimmune disorders and lack of consensus behind its mechanism have
contributed to increasing costs and demands. IVIG has been shown to
successfully treat experimental autoimmune encephalomyelitis (EAE), a
mouse model of MS. In previous studies, we have demonstrated a unique
finding, where a dramatic surge (>1000-fold increase) in interleukin-11
(IL-11) was observed after IVIG injection. Interestingly, IL-11 has been
shown to play an important role in myelin formation and promoting
oligodendrocyte survival. OBJECTIVES: We hypothesize that induction
of the anti-inflammatory and immune-modulating IL-11 cytokine following
IVIG treatment provides, at least in part, the effector mechanism for IVIG
in experimental MS. METHODS: EAE was induced and scored in wildtype (WT) and IL-11 receptor knockout mice (IL-11Rα-/-), which were
given either IVIG or human serum albumin (HSA) daily at a concentration
of 1 g/kg. Cell proliferation was assessed using 3H-thymidine, and
cytokine production was tested from cultures of spleen/lymph node cells.
RESULTS: IL-11 was found to be up-regulated at numerous time points in

MS Center of Excellence, Oklahoma Medical Research Foundation, Oklahoma City,
OK
BACKGROUND: Vitamin D deficiency has been associated with increased
risk for developing multiple sclerosis (MS) as well as increased disease severity.
Appropriate vitamin D levels may have a modulating effect on inflammation/
demyelination and axonal damage. Thinning of the retinal nerve fiber layer
(RNFL) has been documented in MS patients with and without a history
of optic neuritis (ON). Optical coherence tomography (OCT) offers a
quick, reliable, and noninvasive way to assess the RNFL. OBJECTIVES:
To determine the association of vitamin D and the RNFL in MS patients
without a history of ON. The objective of this cross-sectional study is to
compare RNFL thickness in patients who are vitamin D–insufficient to
that of those with normal serum levels. Our hypothesis is that individuals
who have insufficient vitamin D levels will show a decrease of the RNFL
thickness—independent from inflammation—compared with the sufficient
group. METHODS: The study cohort included 55 patients diagnosed with
MS who had OCT testing to assess RNFL and macular thickness. Vitamin
D level (25[OH]D) was evaluated at the same time. Vitamin D insufficiency
was defined as <30 ng/mL and sufficiency defined as ≥30 ng/mL. Outcome
measures of OCT were compared between the vitamin D–insufficient group
and the Vitamin D–sufficient group. RESULTS: This study included 37
patients (mean age 44.5 years) who were vitamin D–insufficient (mean 18
ng/mL) and 18 patients (mean age 51 years) who were vitamin D–sufficient
(mean 46 ng/mL). Vitamin D insufficiency (seen in 67% of patients) was
associated with thicker measures of inferior quadrant (116 vs. 103 µm,
P = .045) and average macular thickness (274 vs. 261 µm, P = .031). All
the other OCT measures were also thicker in the vitamin D–insufficient
group compared with the sufficient group, but the difference did not reach
significance. CONCLUSIONS: MS individuals without a history of ON
and with vitamin D insufficiency have less thinning of the RNFL than those
with normal vitamin D levels. RNFL volume loss in MS patients without
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history of ON is presumably due to a neurodegenerative process and not to
an inflammatory/demyelinating event. Given that the group with insufficient
vitamin D did not have more retinal axonal loss, the role of vitamin D in
reducing MS disease severity is probably related to anti-inflammatory activity.
Further longitudinal studies are warranted to see if vitamin D ultimately
affects the degree of axonal loss measured by OCT.
Disclosure: Nothing to disclose
Keywords: Etiology of MS, Immunology and MS
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Neurological Institute and Hospital, McGill University, Montreal, Quebec, Canada;
5
University Hospital, Basel Neurology, Basel, Switzerland; 6Biogen Idec Inc, Weston,
MA; 7Mellen Center for Multiple Sclerosis Treatment and Research, Cleveland Clinic,
Cleveland, OH
1

BACKGROUND: Although pregnancies occurred during the BG-12
(dimethyl fumarate) clinical development program, no formal studies of
BG-12 were conducted in pregnant women. OBJECTIVES: To present
data from animal reproductive toxicology studies and pregnancy outcomes
reported during the BG-12 preclinical and clinical development program.
METHODS: In preclinical studies, reproductive and developmental
toxicology was evaluated in rats and rabbits given BG-12 during
organogenesis or during pregnancy and lactation. In clinical trials, all subjects
were required to use contraception and discontinue drug in the event of
pregnancy. Outcomes of pregnancies occurring in BG-12 clinical studies
(including 2665 patients with multiple sclerosis (MS), 320 psoriasis patients,
101 rheumatoid arthritis patients, and 338 healthy volunteers) at the data
cutoff are presented. RESULTS: No evidence of impaired fertility in
rats or teratogenicity in rats and rabbits given BG-12 at doses that caused
reductions in maternal weight gain were observed. As of 23 April 2012,
53 pregnancies were reported including 35 in subjects exposed to BG-12
(34 MS patients and 1 healthy volunteer), 14 in placebo recipients, and 4 in
patients exposed to another active treatment (glatiramer acetate). Pregnancy
outcomes are known for 25 of 35 BG-12 recipients and include 15 live
births (60%), 3 spontaneous abortions (12%), and 7 elective terminations
(28%). Information on pregnancy outcomes is pending for 10 subjects. In 14
subjects given placebo, 9 live births (64%), 3 spontaneous abortions (21%),
and 2 elective terminations (14%) were reported. There were no reports of
fetal abnormalities. The incidence of spontaneous abortion in both BG12– and placebo-treated subjects was consistent with the expected rate of
early pregnancy loss in the general population. CONCLUSIONS: To date,
pregnancy data indicate no increased risk of fetal abnormalities or adverse
pregnancy outcomes associated with gestational exposure to BG-12 during
the first trimester. Further data regarding pregnancies will be collected
through a pregnancy registry.
Supported by: Biogen Idec Inc
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BACKGROUND: Neuromyelitis optica (NMO) is now identified as a
distinct entity, although it had long been considered a variant of multiple
sclerosis (MS) due to substantial clinical and radiologic phenotype
similarities. Whether the environmental risk factors of pediatric MS also
predict NMO remains to be investigated. OBJECTIVES: We assessed
whether environmental risk factors for MS, such as mode of delivery, length
of breastfeeding, and exposure to smoking, increase the risk of developing
pediatric NMO. METHODS: Pediatric MS and control data were provided
by the six pediatric MS centers that are part of the US Network. An
environmental questionnaire about past exposures such as mode of delivery,
length of breastfeeding, and exposure to smoking was completed by the
families of NMO and MS patients and neurologic controls seen at the
pediatric MS centers. RESULTS: 29 pediatric NMO, 215 pediatric MS, and
160 pediatric neurologic controls had information documented for relevant
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environmental exposures from initial visit. Approximately 34% of pediatric
NMO patients were positive for aquaporin-4 (AQP4) IgG. The rate of birth
by C-section was higher in AQP4 IgG-positive pediatric NMO patients
(56%) compared with NMO AQP4 IgG-negative (31%), pediatric MS
(27%), and healthy controls (30%). Pediatric NMO patients who are AQP4
IgG-positive have been breastfed less often (33%) than AQP4 IgG-negative
NMO (64%), pediatric MS (63%), and healthy controls (68%). Exposure to
smoking was also less frequent in AQP4 IgG-positive NMO patients (0%)
compared with AQP4 IgG-negative NMO (24%), pediatric MS (26%), and
healthy controls (17%). CONCLUSIONS: Birth by C-section, low rate
of breastfeeding, and low exposure to smoking may be associated with a
higher risk of developing pediatric NMO, especially in AQP4 IgG-positive
patients. Larger case-control studies are needed to confirm these findings.
Disclosure: Nothing to disclose
Keywords: Neuromyelitis optica, Pediatric, Environmental, Risk factors
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detect myelin, no demyelination was observed near ELFs. When observed,
CXCL13 was identified within B-cell aggregations, but not all B-cell clusters
represented ELFs. More T cells than B cells were present within clusters
and ELFs. CONCLUSIONS: We confirmed the development of ELFs in
the SJL mouse model of EAE. Based on a limited sample, ELFs appeared
to require chronic disease of many weeks for development. ELFs appeared
to have a predilection for the ventral meninges of the brainstem, consistent
with a previous report. Future work with expanded numbers of mice and
further characterization is planned.
Disclosure: Divya Gupta, Robert J. Mikesell, Wilnelia Medina, Robyn S. Klein:
Nothing to disclose. Enrique Alvarez: Sylvia Lawry Physician Clinical Fellowship
from the National MS Society and Gateway Chapter (FP 1772-A-1) and Predoctoral
Training Program at Washington University (TR000448) (salary and training support);
Teva Neurosciences (honoraria). Anne H. Cross: GlaxoSmithKline, Questcor, Teva
Neurosciences, Biogen Idec, Hoffman-La Roche, Novartis, Sanofi-Aventis (consulting
fees); Manny and Rosalyn Rosenthal-Dr John L Trotter Chair in Neuroimmunology
(support); National Multiple Sclerosis Society, National Institutes of Health (service on
advisory boards).
Keywords: Immunology and MS
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BACKGROUND: Ectopic lymphoid follicles (ELFs) have been found
in the meninges of patients with progressive multiple sclerosis and in the
SJL mouse model of experimental autoimmune encephalomyelitis (EAE).
ELFs consist of clusters of B cells organized for antigen presentation, which
contain follicular dendritic cells that express CXCL13. OBJECTIVES:
To characterize ELFs in the SJL EAE mouse model and to correlate
with clinical information. METHODS: Eight female SJL mice were
injected subcutaneously with (0.2 mg/mouse) PLP 139–151 peptide
(HCLGKWLGHPDKF) in complete Freund’s adjuvant on days 0 and 7,
and with pertussis toxin (0.2 µg/mouse) intraperitoneally on days 0, 1, 7,
and 8. Clinical disease scores were recorded daily. Four mice were sacrificed
at 5 weeks, and four at 15 weeks. Sections of brain and spinal cord were
immunostained for B cells (B220; BD Pharmingen), T cells (CD3; Santa
Cruz), and follicular dendritic cells (CXCL13; R&D Systems). Spleen was
used as a positive control. Sections from two animals were also stained for
myelin proteolipid protein (PLP; Serotec) to detect areas of demyelination.
Groups of ≥5 B220 cells defined clusters. Clusters were classified as ELFs if
they contained CXCL13 expressing cells. Clusters and ELFs, along with the
numbers of B cells, T cells, and CXCL13+ dendritic cells within each, were
enumerated. RESULTS: Six of eight EAE-affected mice displayed ELFs.
The two that did not were both sacrificed at the earlier time point of 5 weeks,
although each had relapsed. Conversely, ELFs were identified in all four mice
sacrificed at 15 weeks including the two mice that did not relapse. Although
B-cell clusters could be detected intraparenchymally, ELFs were seen only
in the meninges or around superficial vessels of the brainstem. A few
ELFs were also seen in the spinal cord meninges. Using PLP staining to
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Comorbid Diseases and Medication Adherence in a Multiple
Sclerosis Population Using EMR-Based Data
Carl Hoegerl,1 Jove Graham,2 Irfan Jafree,2 Amy Bieniek2
Neurology, Geisinger Medical Center, Bloomsburg, PA; 2Neurology, Geisinger Medical
Center, Danville, PA
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BACKGROUND: Multiple sclerosis (MS) is the most common cause of
neurologic disability in young adults, with a peak age of onset between 20
and 40 years. Data on prevalence and treatment patterns in US populations
have typically been based on claims data. Clinic-based data from electronic
health records (EHRs) may provide complementary estimates of treatment
and disease patterns. OBJECTIVES: To describe medications used
and comorbidities for MS patients as documented in the EHR for a large
multipayer health system in order to learn more about current prescribing
and patient characteristics. METHODS: Geisinger Health System (GHS) is
a multipayer delivery system offering health-care services to residents of 31
of 67 counties in Pennsylvania, with 1.5 million patient visits per year and an
outpatient EHR since 1996. Using the EHR, we identified patients with an
MS diagnosis and at least one prescription order for an MS drug, and queried
all medications and ICD-9 diagnosis codes from inpatient/outpatient
encounters from 2004 to 2010 to describe the distribution of drugs used and
comorbidities diagnosed before and after MS treatment. RESULTS: We
identified 1603 patients (22% male, 98% Caucasian, mean age 44 years) with
a mean observation time of 30 months with an MS diagnosis (range 6-51
months). The most common initially ordered MS drug was Copaxone (46%),
followed by Avonex (24%), Betaseron (18%), Rebif (11%), and Tysabri
(2%), with 394 patients (25%) switching drugs during the period. The most
commonly prescribed non-MS drugs were antidepressants (65% of patients),
corticosteroids (59%), analgesics-narcotics (49%), anticonvulsants (47%),
and skeletal muscle relaxants (47%). The most common comorbid diagnoses
prior to the first MS diagnosis were hyperlipidemia (10%), hypertension
(9%), arthritis (9%), malignancy (7%), and burning/numbness (5%). Most
frequent new-onset diagnoses following an MS diagnosis were hyperlipidemia
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(13%), arthritis (12%), malignancy (11%), hypertension (10%), and insomnia
(4%). CONCLUSIONS: Clinic-based, multipayer EHR data are a valuable
source of evidence to complement claims databases when characterizing MS
patients’ treatment and disease characteristics.
Supported by: Biogen
Disclosure: Nothing to disclose
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An NMO Presentation Resembling Extensive Multiple Sclerosis
Yasir N. Jassam, Jeffrey M. Chavin
Neurology, Tufts Medical Center, Boston, MA
BACKGROUND: Multiple sclerosis (MS) and neuromyelitis optica
(NMO) are both central nervous system demyelinating diseases caused by
autoimmunity. Classically NMO has simultaneous or sequential involvement
of the optic nerves and spinal cord in a longitudinally extensive manner
(greater than 3 segments), with less frequent involvement of the brain. In
MS involvement of the spinal cord is limited to less than 3 vertebral bodies,
with significant brain involvement. Although aquaporin 4 antibodies are
sensitive and specific for diagnosing NMO, these antibodies may be present
in a small percentage of patients with MS. Given this overlap, cortical
involvement has been looked to as a distinguishing feature that is present in
MS but not typically in NMO. OBJECTIVES: To demonstrate a spectrum
of demyelinating diseases that could have features of specific entities like MS
or NMO with overlapping clinical, serologic, and radiologic findings.
METHODS: This is a case report and review of the literature. RESULTS:
A 70-year-old Chinese female had a history of recurrent bilateral lowerlimb weakness attacks for almost 20 years starting when she was in China,
leading eventually to severe paraparesis with urinary and fecal retention. On
her initial assessment in 2005, magnetic resonance imaging (MRI) of the
spinal cord showed STIR signal change involving a long segment of the
thoracolumbar cord. Her MRI of the brain showed extensive white matter
lesions involving cortical and subcortical regions with almost all the white
matter tracts involved. She also had abnormal visual evoked potentials
bilaterally. She had a positive NMO Abs with a titer of 1:7280. Her serologic
work-up was otherwise negative except that she had +ve SSA and JO-1,
which were not felt to be indicative of a rheumatologic disorder. The patient
failed to improve radiologically and clinically on two types of interferon and
intravenous steroids, and she was finally started on Imuran 75 mg twice a
day along with prednisone 15 mg daily. She was found to be positive for
JC virus antibodies, which raised concerns about starting rituximab due to
the potential risk of progressive multifocal leukoencephalopathy (PML). Her
most recent exacerbation consisted of right optic neuritis that was confirmed
by MRI of the orbit. She received a pulse treatment for steroids and was
discharged in a stable condition with improvement in her vision in the right
eye. CONCLUSIONS: Our case illustrates that white matter involvement
in demyelinating disease can be extensive with characteristics from more
than one disease (NMO vs. MS). In the future more specific biological or
radiologic markers could be useful in distinguishing these presentations and
guiding therapy.
Disclosure: Nothing to disclose
Keywords: Disease-modifying treatments in MS, Imaging and MS,
Immunology and MS
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BACKGROUND: Multiple sclerosis (MS) has traditionally been viewed
as an autoimmune disease, and recent studies have shown increased
comorbidity with other autoimmune diseases. It is currently unknown
whether comorbid autoimmune diseases influence MS disease progression.
OBJECTIVES: This study aims to examine the association between
comorbid autoimmune diseases and MS disease progression in relapsingremitting MS (RRMS) subjects. METHODS: Subjects were part of the New
York State Multiple Sclerosis Consortium (NYSMSC) registry. Of the 3293
participants, 762 (23.1%) reported ever having a comorbid autoimmune
disease. During a mean follow-up time of 5.0 years, 613 (18.6%) subjects
converted from RRMS to secondary progressive MS (SPMS). Logistic
regression analyses were performed with conversion to SPMS as the
outcome and autoimmune disease as the predictor, while controlling for age
at symptom onset, sex, Kurtzke Expanded Disability Status Scale (EDSS)
score at registration, registration year, and disease-modifying therapy
(DMT). RESULTS: After controlling for confounders, having a comorbid
autoimmune disease was significantly associated with MS disease progression
from RRMS to SPMS. In adjusted models the effect was strongest for
subjects who reported ever using a DMT (OR 1.4, 95% CI 1.1-1.8) and
was not significant in subjects who did not use DMT. CONCLUSIONS:
Our findings suggest that the presence of comorbid autoimmune diseases
may adversely influence MS disease progression. Further research on the
connection between MS and other autoimmune diseases and its relationship
with DMT is crucial, as it may influence the chosen treatment and provide
more insight into the underlying etiology.
Disclosure: Katelyn S. Kavak, Lynn Chouhfeh: Nothing to disclose. Barbara E.
Teter: Biogen Idec, Health Economics and Outcomes Research-Novartis, Teva, National
Multiple Sclerosis Society (grant/research support). Bianca Weinstock-Guttman: Acorda,
Biogen Idec, EMD Serono, Novartis, Pfizer, Teva, Genentech (Sanofi) (honoraria and
scientific advisory boards); Acorda, Biogen Idec, EMD Serono, Novartis, Pfizer, Teva
(grant/research support).
Keywords: Autoimmune disease, Epidemiology of MS, Etiology of MS
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BACKGROUND: Multiple sclerosis (MS) is recognized in almost all ethnic
groups around the world. Recent studies in the United States, Europe,
and Brazil have suggested faster clinical progression and greater disability
in MS patients of African descent. OBJECTIVES: To investigate the
characteristics of two ethnic groups, African Americans (AA) and Caucasians
(C), and the relationship of therapy adherence to MS relapses and disability
among patients who have completed the Therapy Optimization in MS (TOP
MS) study. METHODS: Enrollees in TOP MS, a prospective, open-label,
observational study, had a diagnosis of MS and received disease-modifying
therapies (DMTs), either glatiramer acetate (GA) or interferon beta (IFNβ),
dispensed by a specialty pharmacy. Signed informed consent forms were
returned to the pharmacies; study enrollment produced log-on instructions
for the study website, where responses were entered at regular intervals.
Inclusion criteria for these analyses involved relapsing forms of MS and
self-reported Expanded Disability Status Scale (EDSS) scores at baseline
and month 24, without simultaneous confirmed relapses. AA and C ethnic
cohorts were compared using descriptive statistics and logistic regression.
RESULTS: Of the 2243 eligible TOP MS completers, 127 (5.7%) reported
AA and 2116 C ethnicities. There were no baseline differences in the
distribution of DMTs used (50.8% GA; 49.2% IFNβ), or prior use of
another DMT (34.6%) and the reasons for change. However, the AA cohort
was younger than the C cohort (mean age 46.2 vs. 50.0 years; P < .001),
experienced first MS symptoms more recently (mean 8.2 vs. 11.9 years), had
a higher mean EDSS score (3.7 vs. 3.0; P < .0001) at baseline, and was more
likely to be disabled due to MS, or unemployed (P < .0001). The AA cohort
also reported missing 40% more DMT doses each month (P < .001) than
the C cohort. There were no significant differences between the cohorts
on-study in the number of physician-confirmed relapses, proportion relapsefree, or change from baseline in EDSS score, but there were significantly
fewer relapses in both ethnicities with a DMT adherence greater than 90%
(P = .03). CONCLUSIONS: The AA versus the C group in the TOP MS
study showed a more severe disease profile at entry and reported poorer
DMT adherence during the 2-year study. Although mean relapse and EDSS
change on-study did not differ, relapse rate was significantly lower in patients
with DMT adherence greater than 90%.
Supported by: Bayer HealthCare and Teva Pharmaceuticals
Disclosure: Thomas Leist: Bayer, Biogen Idec, EMD Serono, Sanofi-Aventis, Teva
Neuroscience (consulting fees); Bayer, EMD Serono, Teva Neuroscience (grant/research
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Therapeutics, Biogen Idec, EMD Serono, Novartis, Pfizer, Questcor, Teva Neuroscience,
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Research, LLC (consulting fees); Teva Pharmaceuticals, Sanofi (ownership interest).
Marc Schwartz: Teva Pharmaceuticals (consulting fees).
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UKMSSNA, Reading, United Kingdom
BACKGROUND: The multiple sclerosis (MS) support nurse team evaluated
the observation that in their combined caseload they had no patients of
Chinese ethnicity. The MS support nurse team consists of nine nurses and
covers a large geographic area consisting of mid- and south Staffordshire,
Birmingham, and areas of London, with a combined caseload of 4653
patients. OBJECTIVES: The team will develop a synthesis of the available
evidence to validate some theories related to their finding. METHODS: The
MS support nurse team sent a global e-mail to members of the UKMSSNA
to see if any of their members had Chinese patients with MS and, if so,
how many, but the response rate was poor. They then performed a literature
search using PubMed and CINAHL to search for the following terms, to
validate their findings: Chinese and MS, NMO and MS, Chinese culture and
beliefs, and the Chinese population. RESULTS: A census in 2011 suggested
that in England the Chinese population was 0.85%. In 2011 the population
in England was 56.1 million. This would indicate that there were 476,850
Chinese people living in England. The prevalence rate of MS in the United
Kingdom is between 100 and 140 out of 100,000 people. Based on 100 out
of 100,000, 477 out of 476,850 (0.1%) Chinese people in England should
have MS, and based on 140 out of 100,000, 668 out of 476,850 (0.14%)
Chinese people in England should have MS. CONCLUSIONS: The MS
support team’s findings include that genetic differences in this population of
patients may lower their risk of developing MS. Their country of birth may
also affect this risk. Language barriers will play a role when patients need to
access health-care systems. Societal roles and relationships could influence
beliefs about health and the development of disease. This population may
prefer to access traditional Chinese medicine. It may be that Chinese people
are more likely to develop optical spinal MS or NMO. They may also be
misdiagnosed if they were seen in China, as the knowledge and treatments
available in that country are limited. Those born in the United Kingdom may
take on this risk of their birth country, and the MS nurse team hypothesized
that the incidence of MS in the British Chinese population will increase over
time. Some work may need to be done to raise awareness of this condition
within the Chinese community to ensure that they are accessing the healthcare system, especially in areas with a high percentage of Chinese in the
population.
Disclosure: Nothing to disclose
Keywords: Epidemiology of MS, Etiology of MS, Genetics and MS
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BACKGROUND: We report here self- and physician-reported clinical
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efficacy of AIMSPRO® in 140 patients with a clinically definite diagnosis of
multiple sclerosis (MS). Patients were treated with 4.5 mg/mL AIMSPRO®
one to two times weekly on an open-label basis. OBJECTIVES: To review
possible clinical effects of AIMSPRO® in patients with progressive MS.
METHODS: Multicenter retrospective analysis of the clinical outcomes
was made using the patient’s clinical notes and/or the patient’s own
clinical diaries by a single neuroclinician with experience in Expanded
Disability Status Scale (EDSS) scoring (CEGM [Should this be CEM,
for “Christopher E. Moore”?]). Detailed reports of the effects of the
medication contained within patient diaries, clinical notes, and questionnaires
were used. All clinical improvements, observed or reported, were scored in
alignment with the EDSS “equivalent,” an estimate of the change in the
numerical scale that might be expected had formal clinical grading been
undertaken prospectively. A +2 improvement would likely reduce a patient’s
symptom score by an EDSS of 0.5. More than one +1 improvement would
be needed for a similar overall change. Changes in eight areas (sensory/
pain, motor, bladder, ataxia, sleep, vision, energy, and “other”) were scored:
marked improvement, (+2); some improvement, (+1); no change, 0; some
worsening, −1; marked worsening, −2. RESULTS: 154 progressive MS
patients were treated. 140 patients had documented follow-up/ assessment
available for review. The mean age was 47 years. The duration of disease
ranged from 3 months to 40 years (mean =13.6 years). The vast majority
were in the secondary progressive phase of the illness.The dosage range was
4.5 mg two to three times per week to 4.5 mg one to two times per week. The
duration of treatment ranged from 2 weeks to 3 years (from 3 to 150 doses
of AIMSPRO® 4.5 mg). 100 patients had improvement in >2 areas and as
such were likely to have a change of at least −0.5 in their EDSS score. 122
patients showed clinical benefit in >1 area (n = 22 patients showed one area,
40 two, 27 three, 24 four, 7 five, and 2 six areas of improvement), 16 patients
reported no overall benefit, and 2 patients showed overall worsening by 1
point in one area. CONCLUSIONS: These clinical observations suggest
that AIMSPRO® therapy stopped the decline in progressive MS and may
have a restorative effect in multiple clinical areas. A phase 2 double-blinded
placebo-controlled trial was reported in the first quarter of 2013. Primary
endpoints of bladder function showed no change after 4 weeks of treatment.
Some secondary endpoints including Multiple Sclerosis Functional
Composite showed clinical benefit extended during 6-12 months of postblinded, open-label treatment.
Disclosure: Christopher E. Moore: CEGM (ownership interest). M. Haq: Nothing
to disclose. Syed Haq: Daval International Ltd (ownership interest).
Keywords: Multiple sclerosis, Progressive, Aimspro
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Aiolos Silences Il2 Expression and Promotes Th17 Cell
Differentiation
Francisco J. Quintana
Center for Neurologic Diseases, Department of Neurology, Brigham and Women’s
Hospital, Boston, MA
BACKGROUND: Th17 cells are instrumental in the immune response
to pathogens, but can also drive tissue inflammation and autoimmunity.
Therefore, it is important to identify the molecular mechanisms that control
the development of Th17 cells. Our transcriptional studies found that the
transcription factor Aiolos is up-regulated during Th17-cell differentiation.
Thus, we investigated the role of Aiolos in Th17 cells. OBJECTIVES:
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The aim of this study was to study the molecular pathways controlling
the differentiation of encephalitogenic IL-17-producing CD4+T (Th17)
cells. METHODS: We used Aiolos-deficient mice in in vitro and in vivo
experimental systems to investigate the role of Aiolos in Th17 cells. We
also used time-course analyses of gene expression, reporter assays, and
chromatin immunoprecipitation assays to characterize the transcriptional
network regulating Aiolos expression, and its role in controlling the
epigenetic status of Th17 cells. RESULTS: We found that under Th17polarizing conditions the transcription factors STAT3 and AhR up-regulate
the expression of Aiolos. Aiolos deficiency led to a decrease in epigenetic
marks linked to the silencing of the Il2 locus, an increased production of
IL-2, and an impaired differentiation of Th17 cells in vitro and in vivo.
Moreover, this reduced polarization into Th17 cells could be reversed
with IL-2-specific blocking antibodies. Conversely, Aiolos-deficient T cells
showed an increased polarization into Th1 cells, which was also dependent
on IL-2. In vivo, Aiolos-deficient Th17 cells showed a decreased ability to
transfer experimental autoimmune encephalomyelitis (EAE), but showed
an increased ability to transfer EAE when polarized under Th1 conditions.
Taken together, these data suggest that Aiolos controls the epigenetic status
of the Il2 locus, actively inhibiting IL-2 production and promoting the
differentiation of Th17 cells in vitro and in vivo. CONCLUSIONS: We
have identified a module in the transcriptional program of Th17 cells that
actively limits IL-2 production and promotes their differentiation.
Supported by: National Institutes of Health and National Multiple Sclerosis
Society
Disclosure: Nothing to disclose
Keywords: Immunology and MS, T-cell immunology

(SC25)
Demographic Characteristics and Progression of Primary
Progressive Multiple Sclerosis in the CLIMB Study Population
Kesav Raghavan,1 Brian C. Healy,1,2 Robert L. Carruthers,1 Mona AlKhawajah,1
Tanuja Chitnis1
Partners Multiple Sclerosis Center, Brigham and Women’s Hospital, Boston, MA;
Biostatistics Center, Massachusetts General Hospital, Boston, MA

1
2

BACKGROUND: Primary progressive multiple sclerosis (PPMS) accounts
for 10% to 15% of the MS population and has the worst prognosis of MS
subtypes. Updated understanding of PPMS disease progression, especially
in the era of disease-modifying therapy, is important for improving
clinical care and designing successful randomized clinical trials in this
population. OBJECTIVES: To characterize demographic and clinical
characteristics of the CLIMB study (Partners MS Center, Boston, MA) PPMS
patient cohort and assess the rate of PPMS disease progression, clinically
evaluated by Expanded Disability Status Scale (EDSS). Based on these
data we also assess the number of PPMS patients required for clinical trials
with a primary clinical endpoint of sustained progression. METHODS:
Longitudinal prospective data were collected from the CLIMB study for all
PPMS patients (n = 73) and relapsing-onset MS (ROMS) patients (n = 1541).
In each group, the time from disease onset to first EDSS 3 (phase 1), from
first EDSS 3 to first EDSS 6 (phase 2), and from onset to first EDSS 6
was compared using survival analysis appropriate for interval censored event
times. Also, time to 6-month sustained progression in PPMS patients was
analyzed. Sample size calculations were made for hypothetical PPMS trials
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powered at 80% and alpha = .05. RESULTS: The PP group had a 1.09:1
male:female ratio, higher than the RO group (RO: 1:2.89; P < .001), and a
greater mean age of onset (PP: 44.4 ± 9.6 years; RR: 33.6 ± 10.2 years; P <
.0001). Presence of motor symptoms at onset was strongly associated with
PPMS (P < .001), as was spinal cord localization of first symptoms (P < .001).
Overall, median time from onset to EDSS 6.0 was faster in PPMS patients
versus RO patients (P < .001). The PPMS patients progressed faster through
phase 1 (P < .001) and through phase 2 (P < .005). Median time to sustained
progression in the PP group was 4.39 years (95% CI: 2.74-6.77), and this
was significantly faster than in the RO group (P < .001). CONCLUSIONS:
This PPMS cohort from the modern treatment era is demographically similar
to previously studied cohorts and a representative sample of PPMS patients
seen at our clinic. Faster progression through phase 1 and phase 2 and from
onset to EDSS 6 is associated with PPMS. In contrast to previous studies,
we found faster phase 2 progression to be clinically significant. Finally,
reevaluation of time to sustained progression provides a basis for sample
size estimates and design of new clinical trials in PPMS.
Supported by: Foundation of the Consortium of Multiple Sclerosis Centers’
MS Workforce of the Future program; CLIMB study funded in part by
Merck Serono SA and the Nancy Davis Foundation
Disclosure: Kesav Raghavan, Robert L. Carruthers, Mona AlKhawajah: Nothing to
disclose. Brian C. Healy: Merck Serono, Inc (grant/research support). Tanuja Chitnis:
Merck Serono (grant/research support); Biogen Idec, Sanofi-Aventis, Teva Neuroscience
(consulting fees); Novartis (consulting fees, grant/research support).
Keywords: Epidemiology of MS, Natural history of MS, Primary progressive
MS

(SC26)
Characterization of Clinical Disease Expression of Multiple
Sclerosis in Hispanics
Kottil Rammohan,1 Athena Hadjixenofontos,2,3 Leticia Tornes,1 Clara P. Manrique,2,3
Ashley H. Beecham,2,3 Melissa Ortega,1 Silvia Delgado,1 Jacob L. McCauley2,3
1
Neurology, University of Miami, Miami, FL; 2Human Genetics, University of Miami,
Miami, FL; 3Hussman Institute of Human Genomics, University of Miami, Miami, FL

BACKGROUND: The clinical expression of multiple sclerosis (MS) and
the genetic load for MS risk factors is not well characterized in Hispanics of
Caribbean origins. OBJECTIVES: To compare Hispanic whites (HW) and
non-Hispanic whites (NHW) in various features of clinical presentation of
MS, interferon response, the development of disability, and genetic burden
for established MS risk alleles. METHODS: HW (n = 287) and NHW (n =
275) MS cases were ascertained through our MS clinic and through patient
outreach efforts that serve the Miami area. A detailed race/ethnicity history
was established spanning three generations. Clinical disease characteristics
were obtained through a review of the medical records of participants.
Genotyping on a custom Illumina chip dubbed the “Immunochip” provided
the genotypes used to calculate the MS Genetic Burden (MSGB) score.
RESULTS: We observed a significant difference in diagnostic lag (time
between the first symptom and diagnosis) between HW and NHW, attributed
to differences in the source of ascertainment between the two groups. Age
at onset was marginally significant (P value = .07), while the symptoms at
onset did not significantly differ in the two groups. However, HW patients
presented with a significantly lower frequency of motor weakness (P value =
.01), ataxia (P value = .02), and bladder disturbance (P value = .004) during

the course of illness than NHW. Differences in MSGB were marginally
significant (P value = .06), and are explained by the differences in HLA
DRB1 alleles in the two populations. Disease progression as measured by
the Expanded Disability Status Scale (EDSS) was not significantly associated
with race/ethnicity. Lastly, HW were observed to respond to interferon
more favorably than NHW, an association that persists after adjusting for
the source of ascertainment (P value = .02). CONCLUSIONS: HW with
primarily Caribbean ancestry living in the United States are more likely to
experience symptoms of motor weakness, ataxia, and bladder disturbance
than NHW. Interferon treatment is more effective in HW compared with
NHW.
Disclosure: Kottil Rammohan: Biogen Idec, Teva, Novartis, EMD Serono/Pfizer,
Roche, Genentech, Questcor, Acorda (consulting fees). Leticia Tornes: Acorda Therapeutics
(consulting fees). Melissa Ortega: Acorda Therapeutics, Biogen Idec (consulting fees). Silvia
Delgado: Bayer, Biogen (consulting fees). Athena Hadjixenofontos, Clara P. Manrique,
Ashley H. Beecham, Jacob L. McCauley: Nothing to disclose.

(SC27)
The NARCOMS Registry: Publication Review 1996-2012
Amber Salter,1 Tuula Tyry,2 Stacey S. Cofield,1 Gary Cutter,1 Robert J. Fox,3 Ruth
Ann Marrie4
1
Biostatistics, University of Alabama at Birmingham, Birmingham, AL; 2Barrow
Neurological Institute, St. Joseph’s Hospital and Medical Center, Phoenix, AZ; 3Mellen
Center for Multiple Sclerosis Treatment and Research, Cleveland Clinic, Cleveland, OH;
4
University of Manitoba, Winnipeg, MB, Canada

BACKGROUND: The North American Research Consortium on
Multiple Sclerosis (NARCOMS) was developed in 1993 by the Consortium
of Multiple Sclerosis Centers (CMSC) with the goal of becoming a longterm, patient-driven MS registry to facilitate MS research. Since the first
participant enrolled in 1996 and longitudinal follow-up began in 2000, over
36,000 participants have enrolled; longitudinal follow-up data are available
on over 25,000 participants. OBJECTIVES: To describe the number,
type, and topic area of research projects that have resulted in publications
or presentations utilizing data collected through NARCOMS. METHODS:
Prospective researchers work with the NARCOMS Executive Committee to
plan potential projects. Such projects may involve using existing NARCOMS
data, gathering new data via a regular NARCOMS semiannual update survey
or via a stand-alone survey designed by the researcher with input from the
Executive Committee, or using NARCOMS to recruit participants whom
the researcher will enroll locally. Study designs may be cross-sectional or
longitudinal, retrospective or prospective. Studies may aim to gather data
from all NARCOMS participants or from a targeted subgroup, depending
on the specific project. RESULTS: The first peer-reviewed study was
published in 1999, with a total of 185 abstracts or publications utilizing
NARCOMS data. Since 2006, 10 to 13 presentations have been made at
conferences each year, and 3 to 10 peer-reviewed manuscripts have been
published annually. The most common areas of research covered by the 55
manuscripts have been symptoms of MS (18.2%), comorbidities (16.4%),
employment and quality of life (12.7%), and the demographics and diagnosis
of MS (10.9%). These publications have appeared in a variety of journals,
including Multiple Sclerosis (11), International Journal of MS Care (9), and Neurology
(8). In addition to knowledge translation to clinician and researchers,
dissemination to NARCOMS participants is also an important part of our
mission. From 2009 to 2011, 24 articles were contributed to the Multiple
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Sclerosis Quarterly Report of the United Spinal Organization, which was
distributed to all NARCOMS participants. Since 2012, participants have
received NARCOMS Now, the quarterly publication for NARCOMS,
containing NARCOMS research results, interviews with researchers and
neurologists, and MS lifestyle and global news. CONCLUSIONS: The
NARCOMS registry is a valuable resource for epidemiological research in
MS.
Supported by: Alberta Health and Wellness and Novartis Pharmaceuticals
Disclosure: Amber Salter, Tuula Tyry: Nothing to disclose. Stacey S. Cofield:
American Shoulder and Elbow Society, Department of Defense, MedImmune, Orthotech
Biotech, Teva Neuroscience (consulting fees). Gary Cutter: Apotek, Biogen Idec, Cleveland
Clinic, GlaxoSmithKline Pharmaceuticals, Gilead Pharmaceuticals, Modigenetech/
Prolor, Merck/Ono Pharmaceutical (grant/research support); Alexion, Allozyne, Bayer,
Celgene, Coronado Biosciences, Consortium of Multiple Sclerosis Centers, Diogenix,
Klein-Buendel Inc, MedImmune, Novartis (consulting fees). Robert J. Fox: Allozyne,
Avanir, Biogen Idec, Novartis, Questcor, Teva (consulting fees); Novartis (grant/research
support). Ruth Ann Marrie: Sanofi-Aventis (grant/research support).

A transition from relatively mild MS to an aggressive course may begin at any
time in the first 2 decades despite DMTs. Our definition accurately identifies
a group of patients who quickly become permanently disabled.
Supported by: Biogen Idec Inc
Disclosure: Thomas F. Scott: Acorda, Biogen Idec Inc, Novartis, Teva Neuroscience
(consulting fees, fees for non-CME services from commercial interest or their agents, grant/
research support); Allegheny Singer Research Institute, National Multiple Sclerosis
Society, National Institutes of Health, Pittsburgh Foundation (grant/research support);
Genzyme (consulting fees, fees for non-CME services from commercial interest or their
agents). Christopher T. Hackett, Carol J. Schramke: Nothing to disclose.
Keywords: Epidemiology of MS, Natural history of MS
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Incomplete Relapse Recovery
Progression in Multiple Sclerosis

and

Sustained

Disability

Thomas F. Scott,1 Xiaojun You,2 Monica K. Mann2
Relapsing Multiple Sclerosis Patients Treated with DMTs Exhibit
Highly Variable Disease Progression
Thomas F. Scott,1,2 Christopher T. Hackett,1 Carol J. Schramke1,2
Neurology, West Penn Allegheny Health System, Pittsburgh, PA; 2Neurology, Drexel
University College of Medicine, Pittsburgh, PA

1

BACKGROUND: Patterns of disease progression in the “treatment era” of
relapsing multiple sclerosis (RMS) remain to be defined. OBJECTIVES: We
aimed to characterize three patterns of RMS progression using definitions
that categorize patients according to whether rapidly worsening aggressive
disease occurred at any time, and whether or not an Expanded Disability
Status Scale (EDSS) score of 4.0 was reached. METHODS: In a single
center, we retrospectively examined data collected since 1995 on patients
newly diagnosed with RMS. Group 1 patients were said to have “aggressive
MS” (AMS) and experienced rapid progression, defined as a change of 2 or
more EDSS points in 2 years or less to result in an EDSS score of 4.0 or
more. Group 2 patients reached EDSS 4.0, but did so with a slower rate of
change; this group was said to have “intermediate MS” (IMS). Lastly, group
3 patients did not reach EDSS 4.0 or have a change of EDSS of 2 in less than
2 years; this group was said to have “non-aggressive MS” (NAMS). Groups
were compared for progression on EDSS scores over time. RESULTS: 196
patients were followed for an average of 12.1 years; of those patients, 2.6%
met the AMS definition at onset, and an additional 11.5% met it in the first
5 years of disease duration, followed by 11.8% the next decade. The AMS
group remained more disabled at final sustained EDSS (95% of the AMS
group remained at an EDSS of 4.0 or greater, compared with 68% of the IMS
group; P = .010) using a forward stepwise binomial logistic regression testing
for age at onset of MS, gender, disease duration at final sustained EDSS,
and disease duration at the time meeting the definition for AMS or IMS. A
lower-bound repeated-measures analysis of variance (ANOVA) suggested
a significant difference between time and EDSS scores of the IMS (2.52;
95% CI 1.87-3.17) and AMS (4.30; 95% CI 3.67-4.93) groups from year 1 of
disease duration to year 15 of disease duration (P = .013). Furthermore, 32 of
41 patients in the AMS group reached EDSS 6.0, while 2 of 22 reached the
metric in the IMS group (P < .001; OR = 22.52; 95% CI 5.42-93.59). Five
patients reached EDSS 8.0; all were in the AMS group. CONCLUSIONS:
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BACKGROUND: Patients with relapsing-remitting multiple sclerosis
(RRMS) may experience relapses from which they do not fully recover,
resulting in disease progression. However, patients may also have disease
progression without relapses. OBJECTIVES: Determine the frequency with
which disability progression occurred in the absence of clinical relapses in
placebo-treated patients with RRMS in two therapeutic trials. METHODS:
Data from two prospective clinical trials, Multiple Sclerosis Collaborative
Research Group (MSCRG) and Natalizumab Safety and Efficacy in Relapsing
Remitting Multiple Sclerosis (AFFIRM), were retrospectively analyzed to
determine the frequency of placebo-treated patients with RRMS developing
progressive MS characterized by disease progression without relapse, defined
as a change in Expanded Disability Status Scale (EDSS) score of ≥1 point
sustained for ≥6 months without evidence of relapse over the 180 days prior
to the start of ≥6-month sustained progression. Relapsing disease leading to
progression was defined as a change of EDSS score of ≥1 point sustained
for ≥6 months with evidence of relapse during the 180 days before the start
of ≥6-month sustained progression as a cause of progression. Relapse was
defined as the appearance of a new symptom or the reappearance of old
symptoms lasting >24 hours. RESULTS: Data for 87 placebo patients
from MSCRG (mean disease duration, 6.1 years) and 315 placebo patients
from AFFIRM (mean disease duration, 7.7 years) were analyzed. In both
studies, more patients receiving placebo had sustained progression due
to incomplete recovery from relapse than sustained progression without
relapse. In MSCRG, 29 of 87 placebo patients (33.3%) had sustained EDSS
progression; of these 29 patients, 20 (69.0%) had sustained progression due
to incomplete recovery from relapse and 9 (31.0%) had sustained progression
without relapse (P = .04). In AFFIRM, 84 of 315 placebo patients (26.7%)
had sustained EDSS progression; of these 84 patients, 48 (57.1%) had
sustained progression due to incomplete recovery from relapse and 36
(42.9%) had sustained progression without relapse (P = .19). Combined
data showed a similar trend; more patients had sustained progression due to
incomplete recovery from relapse than sustained progression without relapse
(P = .05). CONCLUSIONS: MS progression associated with relapse was
more common than progression without relapse. Further evaluation of this
phenomenon is recommended.

CMSC Posters - Basic Science
Supported by: Biogen Idec Inc
Disclosure: Thomas F. Scott: Acorda, Biogen Idec Inc, Novartis, Teva Neuroscience
(consulting fees, fees for non-CME services from commercial interest or their agents, grant/
research support); Allegheny Singer Research Institute, National Multiple Sclerosis
Society, National Institutes of Health, Pittsburgh Foundation (grant/research support);
Genzyme (consulting fees, fees for non-CME services from commercial interest or their
agents). Xiaojun You, Monica K. Mann: Biogen Idec Inc (employee).
Keywords: Epidemiology of MS, Natural history of MS

supplementation. Various facets pertaining to ancestry may affect vitamin
D status beyond skin pigmentation, such as diet, sun exposure, or genetic
differences in vitamin D metabolism.
Supported by: Foundation of the CMSC MS Workforce of the Future
Research Scholarship (L. Sham), Hospital for Sick Children Research
Training Centre Postdoctoral Fellowship (H. Hanwell), and Multiple
Sclerosis Society of Canada Scientific Research Foundation.
Disclosure: Lauren Sham: Foundation of the CMSC (grant/research support).
Brenda Banwell, E. Ann Yeh, Heather Hanwell: Nothing to disclose.
Keywords: Comprehensive care and MS, Epidemiology of MS
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Ancestry Is a Key Determinant of Vitamin D Status in Children
with Demyelination
Lauren Sham, Brenda Banwell, E. Ann Yeh, Heather Hanwell
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Neurosciences and Mental Health, Hospital for Sick Children, University of Toronto,
Toronto, ON, Canada; 2Division of Neurology, The Children’s Hospital of Philadelphia,
Philadelphia, PA; 3Neurosciences and Mental Health, Hospital for Sick Children,
University of Toronto, Philadelphia, PA; 4Division of Neurology, Hospital for Sick
Children, University of Toronto, Toronto, ON, Canada
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BACKGROUND: In a population of young healthy Canadians, we
observed that ancestry is a key determinant of vitamin D status (serum
25[OH]D levels), independent of skin pigmentation (melanin) and vitamin
D supplementation. Among Canadian children with acquired demyelinating
syndromes (ADS), those with lower serum 25(OH)D concentrations at ADS
presentation have increased risk of multiple sclerosis (MS). OBJECTIVES:
We sought to evaluate predictors of 25(OH)D levels in a pilot subgroup
of Canadian children with ADS. METHODS: We evaluated relationships
between serum 25(OH)D levels and vitamin D supplement use, season
(“summer” vs. “other”), skin pigmentation (DSM II Colormeter–melanin
units), and self-reported ancestry (“European” vs. “non-European”).
RESULTS: We studied 38 children enrolled consecutively from a single
center participating in a national longitudinal study of pediatric ADS.
Participants were evaluated a median (interquartile range [IQR]) time of 2.1
(1.0-5.1) years after ADS onset at a mean (SD) age of 11.9 (4.8) years; 20
(53%) were female and 11 (23%) have been diagnosed with confirmed MS.
Median (IQR) 25(OH)D level was 83 (68-105) nmol/L, and 81% reported
consuming oral vitamin D supplements at time of serum procurement.
25(OH)D did not differ between those reporting taking vitamin D
supplements versus those who did not (P = .64) nor between summer versus
other seasons (P = .14). Although melanin did not correlate with 25(OH)
D levels (P = .06), 25(OH)D was higher in those of European ancestry as
compared with non-Europeans (median [IQR], 99 [75-109] nmol/L vs. 77
[55-101] nmol/L; P = .01) and melanin was lower in the European ancestry
group (P < .001). Use of vitamin D supplements did not differ between
these groups (P = .29). CONCLUSIONS: In a pilot group of children with
ADS, cross-sectional 25(OH)D was not independently related to reported
vitamin D supplement use, season, or melanin. Vitamin D supplementation
is routinely recommended to these patients; thus higher 25(OH)D levels
and more frequent use of vitamin D supplements were observed in this
cohort than in the general Canadian pediatric population. Children of
European ancestry had higher 25(OH)D as compared with non-European
ancestries despite no reported difference in compliance with vitamin D

(SC31)
T-Cell Count with Natalizumab in Multiple Sclerosis: Predictor of
Non-CNS Opportunistic Infections?
Kanha C. Shete, James Gill, Galina Vorobeychik
Fraser Health Multiple Sclerosis Clinic, Burnaby, BC, Canada
BACKGROUND: It is known that based on its mechanism of action,
natalizumab reduces T-cell counts in the cerebrospinal fluid of patients as
observed by Stuve et al.1 Thus, much concern has been expressed about
progressive multifocal leukoencephalopathy (PML) resulting from JC
virus (JCV) infection but no other infections. In theory, the T-cell count
of peripheral blood should remain constant. OBJECTIVES: To observe
whether, within the first 1 to 2 years of treatment, the CD4/CD8 T-cell
count in peripheral blood decreased significantly enough in patients to
allow for increased susceptibility to non–central nervous system (CNS)
opportunistic infections. METHODS: A retrospective analysis of Fraser
Health Multiple Sclerosis Clinic patients who have been or are receiving
ongoing treatment with natalizumab was performed to observe changes
in T lymphocytes over time and by number of doses. RESULTS: Of the
patients followed, 64% had a decrease in CD4/CD8 levels, while 29% had
no observable change and 7% had an increase within the first 1 to 2 years of
treatment. By the second to third year of treatment with natalizumab, CD4/
CD8 ratios restabilized to just below their initial value. In addition, in years
2 and 3 there was a normal distribution between patients whose CD4/CD8
ratios exceeded their initial values, those whose ratios restabilized to their
initial values, and those whose ratios were lower than their initial values after
an extended dosage period. Final analysis of the data will be presented at the
conference. CONCLUSIONS: The T-cell count of peripheral blood did
not remain constant during the first 2 years of treatment and may increase
the risk of non-CNS opportunistic infections due to lower lymphocyte levels.
Final results of this study will help determine whether physicians should
increase their concern about patients receiving treatment with natalizumab,
specifically within the first 1 to 2 years of treatment, with regard to non-CNS
opportunistic infections.
Reference:
1. Stuve O, Marra CM, Bar-Or A, et al. Altered CD4+/CD8+ T-cell
ratios in cerebrospinal fluid of natalizumab-treated patients with multiple
sclerosis. Arch Neurol. 2006;63(10):1383-1387.
Supported by: CMSC
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Affiliation Profile of NARCOMS Registry Participants
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Hospital Costs and Length-of-Stay Trends in Multiple Sclerosis
Sreekiran Thotakura, Sadik Khuder, Boyd M. Koffman
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BACKGROUND: Information about costs of inpatient multiple sclerosis
(MS) care is not readily available. OBJECTIVES: To characterize the
trends in mean costs and the length of stay (LOS) among hospitalized
MS patients. METHODS: Using the 2001-2009 Nationwide Inpatient
Sample (NIS) data, primary and secondary discharge diagnoses of MS of
people aged >18 years were queried. The discharges were based on the
International Classification of Diseases, Ninth Revision, Clinical Modification (ICD9-CM). Comorbidities queried were hypertension, diabetes, obesity, drug
abuse, smoking, alcoholism, and lipid disorders. Demographics and baseline
information (payer and source of admission) is summarized for primary
and secondary MS discharges and controls. Continuous variables of age,
cost, LOS, and number of deaths are summarized by descriptive statistics
(means and standard deviations). Categorical variables of gender, race, and
region are presented with frequency distributions for primary and secondary
MS discharges and controls. Only primary MS discharges were considered
when describing the trends to include hospitalizations specific to MS. The
Consumer Price Index (CPI) inflation calculator was used to standardize
all costs according to 2012 rates. RESULTS: The mean (±SD) LOS in
days per discharge ranged from 4.49 (±4.00) to 5.10 (±9.98). The LOS
tended to decrease over time. The mean (SD) costs per inpatient admission
ranged from $6661 ($11,600) to $8103 ($9940) from 2001 to 2009. The inhospital MS death rates decreased steadily from 0.48% in 2001 to 0.28% in
2009, except for 2004 (0.62%). The rate of emergency admissions increased
from 2001 to 2009. During the same period, contributions from Medicare
as the primary payer increased, while those of private insurance as the
primary payer decreased. From 2001 to 2009, among primary MS discharges
the prevalence of diabetes doubled (8.26-18.49%), lipid disorders tripled
(4.61-14.79%), smoking doubled (8.54-22.85%), drug abuse doubled (1.493.90%), and obesity doubled (3.39-7.11%). CONCLUSIONS: The costs
of inpatient MS care are increasing steadily. The LOS of inpatient MS care
and the number of inpatient MS deaths are decreasing, suggesting improved
efficiency of care. Also, the costs of inpatient stay per day are increasing. The
steady increase in prevalence rates of comorbid disorders may contribute to
increasing inpatient costs. Increased emergency and urgent-care admissions
also may contribute to the growing costs. However, our data do not include
or allow analysis of MS disease-modifying therapy costs.
Disclosure: Sreekiran Thotakura, Sadik Khuder: Nothing to disclose. Boyd M.
Koffman: Novartis (grant/research support).
Keywords: Economic issues and MS, Epidemiology of MS, Inpatient costs
of MS care
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BACKGROUND: In the absence of a mandatory national multiple sclerosis
(MS) registry, MS research in the United States often relies on voluntary
databases for both data access and recruitment. Such databases, maintained
either by commercial parties or by nonprofit organizations, have become
increasingly common. Despite their redundancies, each database can offer
unique insights into clinical disease course, treatment patterns, and patient
perspectives. The magnitude and nature of the overlap in participation in
these databases are currently not known, which hinders prevalence estimates,
recruitment efforts, and potential collaborations. OBJECTIVES: To facilitate
future collaboration in MS database research by analyzing and characterizing
affiliation patterns among North American Research Committee on Multiple
Sclerosis (NARCOMS) Registry participants. METHODS: NARCOMS is
a voluntary self-report registry with at least enrollment data on over 36,000
persons with MS. In addition to the routinely asked questions related to
disease, therapy, and quality of life, the spring 2012 NARCOMS update
survey also inquired about other MS organizations with which the registry
participants were affiliated at the time. We analyzed the responses together
with previously collected background information using descriptive
statistics. RESULTS: A total of 8659 registry participants responded to the
survey question on MS organization affiliation. They were predominantly
women (77.9%) and had a mean (SD) age of 57.0 (10.4) years. A total of 2250
(25.1%) were not affiliated with any other MS organization, while 38.7%
reported only one and 36.1% two or more affiliations. The largest reported
overlap within NARCOMS was with the National Multiple Sclerosis Society
(71%), followed by Multiple Sclerosis Association of America (MSAA)
(20.5%), Multiple Sclerosis Foundation (MSF) (17.2%), and United Spinal
Association (11.6%). Of the 550 NARCOMS participants from New York
state, only 14.9% reported being in the New York State Multiple Sclerosis
Consortium (NYMSC) registry. Overall, the responders reported affiliations
with over 60 different MS organizations or groups. As compared with the
rest, the group of NARCOMS participants reporting no involvement in any
other organization had a lower median (interquartile range [IQR]) disability
level (Patient-Determined Disease Steps [PDDS] 3 [1-6] vs. 4 [1-6]) as well
as a higher proportion of men (23.1% vs. 21.7%) and online responders
(75% vs. 70%). CONCLUSIONS: The NARCOMS Registry includes a
sizable number of participants affiliated with several other MS organizations,
providing intriguing opportunities for collaboration. Registry data submitted
by the otherwise nonaffiliated segment of NARCOMS participants can offer
important insight into the experiences of individuals typically not captured.
Supported by: Alberta Health and Wellness and Novartis Pharmaceuticals
Disclosure: Tuula Tyry, Amber Salter: Nothing to disclose. Ruth Ann Marrie: SanofiAventis (grant/research support). Stacey S. Cofield: American Shoulder and Elbow
Society, Department of Defense, MedImmune, Orthotech Biotech, Teva Neuroscience
(consulting fees). Gary Cutter: Apotek, Biogen Idec, Cleveland Clinic, GlaxoSmithKline
Pharmaceuticals, Gilead Pharmaceuticals, Modigenetech/Prolor, Merck/Ono
Pharmaceutical (grant/research support); Alexion, Allozyne, Bayer, Celgene, Coronado
Biosciences, Consortium of Multiple Sclerosis Centers, Diogenix, Klein-Buendel Inc,
MedImmune, Novartis (consulting fees). Robert J. Fox: Allozyne, Avanir, Biogen Idec,
Novartis, Questcor, Teva (consulting fees); Novartis (grant/research support).
Keywords: Comprehensive care and MS, Database research, Epidemiology
of MS
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Beyond MS: A Workshop for Families Living with Multiple
Sclerosis
Andrea Dowdall,1 Marilyn Howell,2 Angelina Carretta,3 Grant Helm1
1

MS Quality of Life Project, Monterey, CA; 2MS Quality of Life Project, Carmel, CA;
MSW program, CSUMB, Monterey, CA

3

BACKGROUND: In the MS Quality of Life Project’s case management
work with multiple sclerosis (MS) clients and their family members, we have
observed a lack of understanding about what it is actually like to live with
MS. With the newly diagnosed, the MS client and family members experience
anxiety and unanswered questions. As time passes, there is almost a reverse
phenomenon: MS touches everyone’s lives, but over time empathetic
feelings are stretched, putting all family members at risk. Families often
become vulnerable and marginalized. The chronic and unpredictable nature
of MS results in tremendous demands on the coping skills of individuals
with MS as well as their families. The impact on the partnership includes
high risk of marital discord, separation, and divorce. The impact on children
includes high risk for social and academic difficulties, feelings of isolation,
and depression. OBJECTIVES: To increase resilience and to decrease
the distress and potential fragmentation of families, the individual with
MS and family members were offered the opportunity to participate in
workshops that will increase their understanding of what it is to be a “family
with MS,” gaining a healthy understanding in order to move forward with
improved coping skills, thus improving their quality of life. METHODS: A
biopsychosocial educational workshop addressing the concerns and needs of
clients and their families was offered in August 2012 and January 2013. Over
20 families participated. A Modified Social Support Survey & Mental Health
Inventory was filled out by people with MS at the start of the workshop and 4
weeks after the workshop. A Modified Caregiver Strain Index was completed
by family members, friends, and caregivers at the start of the workshop and
4 weeks after. A program evaluation was completed by all at the end of each
workshop. RESULTS: Analysis of pre- and post-workshop indices will be
presented as well as the overall evaluation by participants. Positive feedback
has been received. Comments made by the first group of participants were
used in the presentation of the second workshop. CONCLUSIONS: A
workshop providing lectures, literature, resources, experiential exercises,
group discussion, and Q&A can be valuable in increasing the family’s
knowledge of types of MS, symptom management, risks and benefits of
disease-modifying therapies (DMTs), how to communicate with health-care
providers, ways to increase psychosocial coping skills, the promotion of
health and wellness strategies, and ways to improve family functioning and
resilience.
Supported by: Biogen Idec Inc and the Multiple Sclerosis Foundation
Disclosure: Nothing to disclose
Keywords: MS and the caregiver/family, Quality of life and MS
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Psychosocial Predictors of Metacognition in Multiple Sclerosis
Meghan Beier, Dagmar Amtmann, Dawn Ehde
Department of Rehabilitation Medicine, University of Washington School of Medicine,
Seattle, WA
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BACKGROUND: Metacognition, or self-perceived cognitive functioning,
has been studied in a variety of patient populations including multiple sclerosis
(MS). Many studies found patient-reported difficulties highly correlated with
depression rather than objective neuropsychological data. Recent research
in MS suggests depression may not be the only confounding variable.
OBJECTIVES: Investigate the influence of demographics and psychosocial
variables on self-reported cognition. METHODS: The sample included 407
community-dwelling adults in the Pacific Northwest with a diagnosis of MS.
Participants completed a series of mailed self-report surveys over 3 years. The
main outcome, metacognition, was split into “general cognitive concerns”
and “perceived executive functioning” and measured by the Neuro-QOL
Applied Cognition–Executive Function–Short Form (NeuroQOL-EF) and
the Applied Cognition–General Concerns–Short Form (NeuroQOL-GC).
RESULTS: Univariate linear regression identified statistically significant
predictors of perceived cognition. Potential demographic predictors (age,
gender, education, ethnicity, Expanded Disability Status Scale [EDSS] score,
years with MS, and MS type) measured at baseline did not predict self-reported
general cognitive concerns or executive dysfunction 3 years later. Conversely,
all considered psychosocial variables (fatigue, depression, anxiety, perceived
stress, wakefulness, sleep disturbance, and pain) significantly predicted
perceived cognition in the univariate analyses, and were forced into a singlestep multiple linear regression model. The final model predicted 44% of the
variance in general cognitive concerns; F (7, 392) = 44.2, P < .0001. Fatigue
(beta = −0.47, P < .0001), anxiety (beta = −0.18, P < .001), and daytime
sleepiness (beta = −0.12, P < .05) were statistically significant predictors of
general cognitive concerns. Similarly, the final model with NeuroQOL-EF
as an outcome variable predicted 41% of the variance in perceived executive
functioning scores; F (7, 392) = 38.64, P < .0001. Fatigue (beta = −0.4, P
< .0001) and depression (beta = −0.14, P < .05) significantly predicted selfreported executive functioning. CONCLUSIONS: In MS metacognition
is frequently linked to depression without consideration of other possible
contributors. This study suggests that fatigue is more strongly associated
with self-reported cognition than depression. Additionally, the cognitive
difficulties reported by individuals with MS may be driven by a number of
psychological variables.
Supported by: The contents of this abstract were developed under a grant
from the Department of Education, NIDRR grant number H133B080025.
However, those contents do not necessarily represent the policy of the
Department of Education, and you should not assume endorsement by
the federal government. Additional funding was provided by the National
Institutes of Health through the NIH Roadmap for Medical Research,
grant 5U01AR052171-03 to University of Washington. Information on the
“Dynamic Assessment of Patient-Reported Chronic Disease Outcomes” can
be found at http://nihroadmap.nih.gov/clinicalresearch/index.asp.
Disclosure: Meghan Beier, Dawn Ehde: Nothing to disclose. Dagmar Amtmann:
Acorda Therapeutics (consulting fees).
Keywords: Comprehensive care and MS, Psychological issues and MS
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Screening for Depression in Adult Patients with Multiple Sclerosis
Aliza Ben-Zacharia
Department of Neurology, Mount Sinai Hospital, New York, NY
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BACKGROUND: Depression in multiple sclerosis (MS) is underdiagnosed
and undertreated. Studies have reported that approximately only one-half
of MS patients diagnosed with depressive symptoms receive treatment
for depression. Others have reported that 30% of patients who did not
report depressive symptoms had scores above the threshold for major
depression. These findings suggest that depression in MS frequently remains
undiagnosed. Screening for depression in patients with MS is critical and
should be done routinely during every follow-up visit.
OBJECTIVES:
1.

Compare the number of agreements between the Beck Depression
Inventory-II (BDI-II) and the Beck Depression Inventory Fast
Screen (BDI-FS) in screening for depression in MS

2.

Describe the prevalence of depression as measured by both BDIs

3.

Determine if the number of relapses in MS is correlated with
severity of depression as measured by both BDIs

4.

Determine if disability in MS as measured by the Expanded
Disability Status Scale (EDSS) is correlated with depression as
measured by both BDIs

METHODS: A descriptive correlational design was used to explore the
relationship between the severity of depression as measured by the BDI-II
and by the BDI-FS in adult MS patients. Patients with MS who attended
an outpatient neurology clinic were assessed once during a medical visit.
35 patients tested once with two tools (the BDI-II and BDI-FS) and were
assessed for number of relapses and degree of disability based on the EDSS.
RESULTS: The prevalence of depressive symptoms as assessed by the BDIFS using a cutoff score of ≥4 was 20.59%, while the prevalence of depressive
symptoms as assessed by the BDI-II using a cutoff score of ≥14 was 14.7%.
Nine percent of subjects had moderate-to-severe depression (cutoff score
≥9) as assessed by the BDI-FS, while only 6% had moderate-to-severe
depression (cutoff score ≥20) based on the BDI-II. The BDI-FS identified
a significantly higher number of individuals who were depressed. There
was no correlation between disability as measured by the EDSS or number
of relapses and depression as measured by both BDIs. Patients who were
married and living with family were least likely to be depressed. Whites
reported significantly lower suicidality than other ethnic groups. Married
subjects also reported significantly lower suicidal ideation. In addition,
subjects who lived alone reported significantly higher scores on the item
assessing suicidal ideation than those who lived with other family members.
CONCLUSIONS: The short-form BDI was more significant in screening
for depression in adult patients with MS in this pilot study. Health-care
professionals can easily learn how to use the tool and screen for depression
on an ongoing basis. Depression is a prevalent syndrome in MS and has a
high effect on quality of life. Therefore, it is important that clinicians assess
the extent of depression among MS patients and offer support and referral
for further assessment and/or treatment.
Disclosure: Teva, Biogen, Questcor, Genzyme, Serono (consulting fees)
Keywords: Nursing management in MS, Psychological issues and MS
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Supporting Family and Caregivers in Multiple Sclerosis:
Encouraging Life Enjoyment
Maree Canty

MS Clinic, Institute for Immunology and Allergy Research, Westmead, Australia
BACKGROUND: Often multiple sclerosis (MS) clinics are faced with little
time and many patients to see. Providing quality and timely supportive care
for patients with MS and their families and caregivers is a primary goal of
MS nursing care. Often there are many issues at home to consider, some
more important to the health-care provider and less important to the patient
and/or family and caregivers, and others vice versa. This poster considers
common issues involved in caring for patients with MS and provides a
checklist to be used in nursing consultations so that the needs of the patient
and family/caregivers are given priority and life enjoyment improved.
OBJECTIVES: To improve quality of life and life enjoyment for patients
with MS and their families and caregivers. METHODS: Creation of a
checklist to be used in MS nursing consultations to ensure all aspects of care
are considered and addressed. RESULTS: Impacts on patient and family/
caregiver quality of life and life enjoyment. CONCLUSIONS: Sometimes
the aims of the patient, family, and caregivers are not met when there is
much to cover in an MS nursing consultation. This checklist has proven
to be a valuable resource for the MS nurse and also the patient, family, and
caregivers to capture as much information as possible and provide guidance
and resources to improve life enjoyment.
Disclosure: Nothing to disclose
Keywords: Management of activities of daily living in MS, MS and the
caregiver/family, Nursing management in MS

(CG11)
A Multidisciplinary Approach to the Care of a Child with Multiple
Sclerosis
Debora DeMange
Department of Neurology, Boston Children’s Hospital, Boston, MA
BACKGROUND: Multiple sclerosis (MS) is an autoimmune disease
that causes inflammation and demyelination within the central nervous
system. MS is a lifelong condition associated with many physical and
emotional disabilities. Although it was once thought to be a condition with
onset in adulthood, new diagnostic criteria have increased the recognition
of this condition in children and adolescents. It is estimated that 5% of
people with MS will be diagnosed before the age of 18. Nurses suddenly find
themselves caring for a population of children, with whom we have limited
experience. Children and adolescents diagnosed with MS face a unique set of
challenges. METHODS: A multidisciplinary clinic has been implemented at
our institution to help address some of the management issues of caring for
a child with MS. RESULTS: The Boston Children’s Hospital team includes
the pediatric neurologist, pediatric neurology fellow, primary nurse, nurse
practitioner, neuropsychologist, education specialist, primary psychologist,
social worker, resource specialist, trained teenage patients diagnosed with
MS for more than 1 year, and a parent who serves as a peer contact for newly
diagnosed patients and their parents, thus providing a unique patient and
family perspective. CONCLUSIONS: Children and adolescents with MS
face an uncertain future, as their disease course is always unpredictable and
often both physically and emotionally debilitating. A multidisciplinary team
approach has been successful in optimizing the day-to-day functioning of
this population of children.
Disclosure: Nothing to disclose
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Keywords: Comprehensive care and MS, Disease-modifying treatments in
MS, Management of activities of daily living in MS

allowed us to meet the needs and desires of people affected by MS, ensuring
ease of access and connection wherever and however support is needed. In
a world in which people are increasingly turning to the Internet for support
and information, it is imperative that we are present and engaged online in
order to remain a relevant and trusted partner.

(CG12)

Disclosure: Nothing to disclose

Connecting Through Social Media Channels

Keywords: Management of activities of daily living in MS, MS and the
caregiver/family

Maura K. Dunn
Marketing & Development, National MS Society, Denver, CO
BACKGROUND: People who have questions about multiple sclerosis
(MS) and related topics are increasingly searching for answers online, often
outside of trusted sources. Research shows that these patients don’t always
share what they found with their physicians, which means that patients are
exposed to information that may or may not be reliable. OBJECTIVES:
As part of the National MS Society’s commitment to connect with people
affected by MS how, where, and when they want to connect, and to increase
opportunities for people to come together online to learn, share, meet, and
move their lives forward, the Society has focused resources on facilitating
connection via social media channels. In doing so, we ensure that we provide
an online environment that is relevant to the needs of the MS community—
one that provides information and resources to help people navigate the
many challenges that MS creates.
METHODS:
•
Online MS Navigator: Expansion of Society information and
referral services into online channels, including Facebook,
LinkedIn, and MSconnection.org. Community members submit
questions to be answered by Society information and referral
specialists.
•
MSconnection.org: Online community for all those who are
part of the MS movement to make meaningful connections—
to find information about the topics that are most important to
them, share their experiences, connect with people they want
to connect with, and have expert MS information and opinions
right at their fingertips. MSconnection.org features include online
support groups, live chats with MS experts, an online peer support
program, and more.
•
MS Connection Blog: Managed by Society staff, with content from
several people affected by MS, the MS Connection Blog highlights
the varied experiences of people living with MS and those closest
to them. It provides a channel for the online community to
connect with one another and decrease isolation through shared
experience.
RESULTS:
• The needs and desires of the MS community are met—the Society
remains a relevant, trusted source of MS-related information.
• Decreased isolation, particularly for individuals with progressive
forms of MS and in rural areas.
• Better resource utilization—the community answers some
questions on its own, and Online MS Navigator answers to
questions are public, creating fewer duplicate questions than
responses via e-mail or telephone.
• Increased awareness of Society programs and services—we reach
people who don’t know about our Information Resource Center,
and those looking for an online connection mode.
CONCLUSIONS: Expanding our programs and services online has
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Pattern and Predictors of Change in Depressive Symptoms over
30 Months in Multiple Sclerosis
Ipek Ensari, Robert W. Motl, Brian M. Sandroff, Sean P. Mullen, Edward McAuley
Kinesiology and Community Health, University of Illinois at Urbana-Champaign,
Urbana, IL
BACKGROUND: Depression is a common symptom in relapsingremitting multiple sclerosis (RRMS). To date, there is very little information
about naturally occurring changes in depressive symptoms over time, and
even less is known about predictors of such changes in this population.
OBJECTIVES: This study examined naturally occurring changes
in depressive symptoms over a 30-month period and the associated
demographic, clinical, and behavioral predictors of such change in RRMS.
METHODS: The sample of 269 persons with confirmed RRMS completed
the Hospital Anxiety and Depression Scale (HADS) as well as a standard
demographic/clinical scale, Godin Leisure-Time Exercise Questionnaire
(GLTEQ), and Patient Determined Disease Steps (PDDS) scale every
6 months over a 30-month period of time. The data were analyzed using
unconditional and conditional latent growth modeling (LGM) and latent
class growth modeling (LCGM) in Mplus. RESULTS: The unconditional
LGM analyses did not indicate linear or quadratic changes in depression
scores from the HADS over time. The unconditional LCGM identified a
two-class model for describing linear changes in depression scores from the
HADS over time. Class 1 was described by higher initial status (ie, more
depressive symptoms) and linear increases in depressive symptoms over
time (ie, worsening HADS scores), whereas Class 2 was described by lower
initial status (ie, less depressive symptoms) and linear decreases in depressive
symptoms over time (ie, improving HADS scores). Separate conditional
LCGMs indicated that GLTEQ scores (physical activity), PDDS scores
(disability status), and employment status predicted the two classes of HADS
scores, whereas sex, age, marital status, race, education, and disease duration
did not predict class membership. The final conditional LCGM with all three
significant predictors indicated that physical activity and disability status, but
not employment status, independently predicted the two classes of HADS
scores. Those with lower GLTEQ scores and higher PDDS scores had an
increased likelihood of being in Class 1 (ie, high initial depressive symptoms
that worsen over time). CONCLUSIONS: Our results suggest that the
promotion of physical activity might represent a behavioral approach for
mitigating the worsening of depressive symptoms, even after considering
disability status.
Supported by: National Multiple Sclerosis Society (RG 3926A2/1)
Disclosure: Nothing to disclose
Keywords: Depressive symptoms, Psychological issues and MS
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Comparison of Cognitive Screening of Multiple Sclerosis Patients
Using the MoCA, SDMT, and MSNQ
James Gill, Kanha C. Shete, Galina Vorobeychik
Fraser Health Multiple Sclerosis Clinic, Burnaby, BC, Canada
BACKGROUND: Multiple sclerosis (MS) is a disease that can affect
cognitive, motor, and neuropsychiatric functioning, with an unclear
etiology. Cognitive impairment can occur in 43% to 70% of patients with
MS, including in attention, information processing efficiency, executive
functioning, processing speed, and long-term memory. Specific and subtle
cognitive deficits, rather than obvious dementia, are the more common
presentation in MS. Quality of life may be affected because of these deficits;
therefore, it is important that patients be screened for them early on in order
to ensure that appropriate therapies are initiated. Comprehensive assessment
of cognitive impairment is time-consuming and expensive, requiring
specialist materials and expertise, and is not suitable for screening. Although
widely used, the Mini Mental State Examination and the Expanded Disability
Status Scale do not give appropriate measures of cognitive impairment in
MS. Two brief tests that have been shown to provide reliable information
about the mental status of MS patients are the Symbol Digit Modalities Test
(SDMT) and the MS Neuropsychological Screening Questionnaire (MSNQ).
The SDMT emphasizes processing speed and visual working memory, while
the MSNQ is a self-report questionnaire that shows cognitive impairment
and emotional status. They can be used together to effectively screen a
patient’s neuropsychological status. OBJECTIVES: To determine whether
the Montreal Cognitive Assessment (MoCA) correlates with the SDMT and
MSNQ in screening for mild cognitive impairment in patients with MS. The
aim is to provide evidence to support the use of the MoCA regularly in
screening for cognitive impairment in MS clinics and primary-care providers’
offices. METHODS: Patients’ cognitive status will be assessed using the
MoCA, SDMT, and MSNQ. Data collection will be through the use of these
questionnaires. RESULTS: Data collection is to be completed, with results
presented at the 2013 CMSC conference. CONCLUSIONS: The SDMT
is currently the test of choice for brief cognitive screening, yet the MoCA
has been shown to be a sensitive tool for use in mild cognitive impairment.
The MoCA has been shown useful in screening for cognitive impairment
in Parkinson’s disease, post-stroke, and Alzheimer’s disease. It will be
determined if the MoCA correlates with the MSNQ and the SDMT.
Supported by: CMSC
Disclosure: James Gill: CMSC (grant/research support). Kanha C. Shete, Galina
Vorobeychik: Nothing to disclose.
Keywords: Psychological issues and MS

(CG15)

relapsing forms of multiple sclerosis (MS). Clinical trials have demonstrated
fingolimod’s efficacy and safety, but there are no data on patient satisfaction
after switching to fingolimod.OBJECTIVES: To evaluate the relationship
between patient satisfaction and other patient-reported outcomes after
fingolimod switch in patients with relapsing MS. METHODS: The study
to Evaluate Patient OutComes (EPOC) is a phase 4, open-label, multicenter,
6-month study in patients with relapsing MS naive to fingolimod who had
received continuous treatment with interferon beta (IFNβ) or glatiramer
acetate (GA) for ≥6 months before study initiation. Patients were randomized
3:1 to once-daily fingolimod 0.5 mg or standard disease-modifying therapy
(DMT; GA, IFNβ-1a intramuscularly [IM], IFNβ-1a subcutaneously [SC],
and IFNβ-1b SC). The primary endpoint was change from baseline (BL)
in the Treatment Satisfaction Questionnaire for Medication (TSQM)
global satisfaction subscale (transformed to 100-point scale). Secondary
patient-reported outcomes were TSQM effectiveness, convenience, and
side effects subscales; activities of daily living (Patient-Reported Indices for
MS [PRIMUS]-Activities); Fatigue Severity Scale (FSS); Beck Depression
Inventory-II (BDI-II); and quality of life (36-item Short Form Health Status
Survey v2 [SF-36]). Higher TSQM and SF-36 scores and lower PRIMUS,
FSS, and BDI-II scores indicate better outcome. This post hoc analysis
assessed correlations between TSQM global satisfaction subscale and
secondary outcomes using Spearman rank order correlation. RESULTS:
1053 patients were randomized; 942 (fingolimod, n = 714; DMT, n = 229)
completed the study. Analysis of the primary endpoint is reported separately.
In both groups, TSQM global satisfaction scores significantly correlated with
all patient-reported outcomes at months 3 and 6 (each P < .001). Correlations
(month 6) were strongest for the TSQM effectiveness subscale (fingolimod,
rho = 0.68; DMT, rho = 0.71) compared with the convenience (fingolimod,
rho = 0.31; DMT, rho = 0.53) and side effects subscales (fingolimod, rho =
0.33; DMT, rho = 0.33). At 6 months, TSQM global satisfaction correlations
(fingolimod vs. DMT) with the other scales were as follows: BDI total scores,
−0.33 vs. −0.28; FSS total scores, −0.24 vs. −0.36; PRIMUS-Activities,
−0.28 vs. −0.27 (LOCF); SF-36 physical health, 0.29 vs. 0.25 (LOCF); and
SF-36 mental health, 0.29 vs. 0.31 (LOCF). CONCLUSIONS: In patients
switching to fingolimod or remaining on standard DMT, TSQM global
satisfaction correlated consistently with all patient-reported outcomes, with
strongest correlations for the TSQM effectiveness subscale. These results
suggest that increased patient satisfaction reflects a variety of improvements,
including therapy effectiveness.
Supported by: Novartis Pharmaceuticals Corporation
Disclosure: Daniel Kantor: Allergan, Acorda, Avanir, Biogen, Novartis, Questcor,
Genzyme, Teva (consulting fees, grant/research support, received income greater than
$250); Allergan, Acorda, Avanir, Biogen, Novartis, Questor, Genzyme, Teva (speaker
fees). Neetu Agashivala, Ron Hashmonay, Peter Chin, Edward Kim: Novartis
Pharmaceuticals Corporation (employee and stockholder). Stanley Li: Novartis,
TechData, Celegene (consulting fees).
Keywords: Disease-modifying treatments in MS, Patient-reported outcomes,
treatment satisfaction

Relationship Between Treatment Satisfaction and Other PatientReported Outcomes
Daniel Kantor,1 Neetu Agashivala,2 Stanley Li,3 Ron Hashmonay,4 Peter Chin,4
Edward Kim2
Neurologique, Ponte Vedra, FL; 2Health Economics & Outcomes Research, Novartis
Pharmaceuticals Corporation, East Hanover, NJ; 3Minimax Information Services, Belle
Mead, NJ; 4Novartis Pharmaceuticals Corporation, East Hanover, NJ

1

BACKGROUND: Fingolimod is a once-daily, oral therapy approved for
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BACKGROUND: Increasingly, nurses are a primary gatekeeper for helping
patients secure financial resources for medical care relating to recovery
following treatment for a chronic illness or an acute injury. At this time, there
are limited educational resources for nurses to access to provide credible and
timely information for patient counsel. Timely and credible information on
financial resources provided by the nurse could assist those with disabilities
and their families to secure monthly income that could assist them in paying
their medical bills, maintain their insurance to pay these bills, and better
adhere to pursuing medical care to overcome their disability or improve their
health.
OBJECTIVES:
1. Learner will discern eligibility criteria between Social Security
Disability Insurance (SSDI) vs. Long Term Disability (LTD)
Insurance and Supplemental Security Income (SSI) to effectively
evaluate disabled individuals and make referral.
2. Learner will match stages in the SSDI appeal process with
decision-making steps from Social Security Administration (SSA).
3. Learner will list clinical indicators and events that often precipitate
long-term disability.
4. Learner will review portions of medical records to recognize the
decision-making process used by SSA in evaluating medical source
vs. nontreating, nonexamining physicians.
METHODS: Teaching methods include but are not limited to:
1. lecture
2. specific audiovisual
3. PowerPoint presentation
4. case study
5. Q&A
RESULTS: One-third of the individuals who file for SSDI benefits lose
health insurance. Health-care providers report feeling overwhelmed and
unprepared to answer questions regarding disability and whether or not an
individual will qualify for benefits or when to apply. A review of the literature
shows that while much is written on the policy issues of SSDI, Medicare,
Medicaid, and state-based aid, very little is written to educate medical
professionals on how to help their patients secure financial benefits or provide
the resources to do so. The SSA’s information is a general overview of the
program and what it may provide. It does not provide specific information
that can help medical professionals counsel patients on the Social Security’s
Sequential Evaluation as it applies to their individual case in seeking their
SSDI benefit. CONCLUSIONS: Knowledge is power. Understanding the
SSDI decision-making process and the importance of timely filing and expert
representation expedites access to important cash and insurance benefits
for individuals with disabilities and minimizes the exposure to the provider
of significant cost demands associated with treating patients without a steady
source of income or insurance. Educated patients and providers can make
well-informed decisions that affect an individual’s physical and financial
health when facing long-term disability.

Castillo,3 Benjamin Greenberg,2,3 Lana Harder,3 Donna C. Graves2,3
Neurology, UT Southwestern Medical Center, Dallas, TX; 2Neurology &
Neurotherapeutics–MS Clinic, UT Southwestern Medical Center, Dallas, TX;
3
Children’s Medical Center, Dallas, TX
1

BACKGROUND: Mood-related disorders have been estimated to occur
in over 50% of adults with multiple sclerosis (MS). The most common
psychiatric disorders described in MS are depression and anxiety, but
an increased incidence of bipolar disorder and pseudobulbar affect has
also been found in adults (Wilken and Sullivan, 2007); however, there
are few reports of psychiatric disorders and mood-related symptoms in
pediatric MS (Weisbrot et al., 2010). Less commonly reported in adult MS
patients is psychosis, including hallucinations, delusions, paranoia, and
schizophreniform symptoms (Kosmidis et al., 2010). OBJECTIVES: To
evaluate the prevalence of mood-related disorders in pediatric MS and
clinically isolated syndrome (CIS). METHODS: We evaluated behavior and
mood-related symptoms in 26 pediatric patients, ages 7 to 18 years (mean,
15 years), with a diagnosis of MS or CIS (who went on to be diagnosed
with MS) utilizing the BASC-2, Parent Form. All patients who were seen at
Children’s Medical Center Pediatric Demyelinating Disease Clinic in Dallas,
Texas, between 2009 and 2012 were evaluated for clinical purposes. We
also performed a retrospective chart review to assess rates of referral to
psychology/psychiatric services and suicidality. Furthermore, we completed
a review of three patients exhibiting profound psychiatric symptoms in the
context of MS. RESULTS: Approximately 27% of patients were exhibiting
subclinical or clinically elevated symptoms of anxiety, while approximately
36% were exhibiting subclinical or clinically elevated symptoms of
depression. Also, 26% of patients exhibited active suicidal ideation. A total
of 54% were referred to mental health professionals, with 23% referred
specifically for inpatient psychiatric evaluation. We will highlight three
specific cases of pediatric patients with a diagnosis of relapsing-remitting
MS who exhibited rather profound psychiatric symptoms, including one
individual with acute psychosis and two individuals with a diagnosis of bipolar
disorder, all of whom required inpatient psychiatric admission for suicidal
ideation during the course of their care. In all of these cases, psychiatric
symptoms predated the diagnosis of MS. CONCLUSIONS: Although this
study involved a small population of pediatric MS/CIS patients, the rates
of mood-related issues found in these patients are similar to those found
in adult MS populations. Further inquiry should be made into possible
connections between the organic disease process of MS and psychiatric
symptoms. Clinicians should also keep in mind the developmental stage of
adolescence and its role in the adjustment to and management of a chronic
illness, with possible exacerbation of psychiatric issues. Lastly, psychological
symptoms are often overlooked in the care of pediatric patients with MS;
formal psychological evaluation can be valuable in this vulnerable population.
Supported by: UT Southwestern Medical Center and Children’s Medical
Center

Keywords: Employment in MS, Psychological issues and MS
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Psychiatric Symptoms in Pediatric Multiple Sclerosis: A Case
Series
Samuel H. Hughes,1 Audrey Ayres,2 Paula Hardeman,2,3 Allen DeSena,2,3 Christine
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Cognitive Dysfunction and Its Relationship with Pseudobulbar
Affect in Multiple Sclerosis Patients
Farhat Husain,1 Cecilie Fjeldstad,1 Jaclyn D. Rosencutter,1 Bobbi Lakin,1 Anette S.
Fjeldstad,2 Gabriel Pardo1
MS Center of Excellence, Oklahoma Medical Research Foundation, Oklahoma City,
OK; 2Department of Neurology, Imaging & Neurosciences Center at Research Park,
Salt Lake City, UT

1

BACKGROUND: Pseudobulbar affect (PBA) is a neuropsychiatric
syndrome in which an individual’s affect does not reflect their mood, and
is characterized by periods of involuntary laughing or crying that may occur
without any particular stimulus. PBA has been reported in approximately
10% of individuals with multiple sclerosis (MS). Cognitive dysfunction (CD)
has been estimated to affect about 60% of MS patients and may occur at
early or late stages of the disease. Impairments in cognitive function have
been postulated to be more common in MS patients with PBA than in
those without PBA. OBJECTIVES: To examine the frequency with which
individuals with MS with clinically proven CD have PBA. A secondary
objective is to assess the relationship of specific cognitive components such
as memory, executive function, attention, information processing speed, and
motor skills with PBA. METHODS: MS subjects with self-reported CD
underwent computerized cognitive testing (NeuroTrax Mindstreams [NTM])
and completed questionnaires regarding PBA (Center for Neurologic StudyLability Scale). RESULTS: Of a total of 32 participants, 24 (75%) had CD as
measured by NTM, of which 11 (46%) had PBA. Of those with self-reported
CD who did not have demonstrable deficits by NTM, only 1 (12.5%) had
PBA. Although the result was not statistically significant, patients with PBA
scored lower than average on memory and motor skills. Scores on executive
function, attention, and information speed were better than those on memory
and motor skills. CONCLUSIONS: We documented a high incidence of
PBA in MS subjects with demonstrable CD, at a rate that far exceeds the
reports of PBA in the overall MS population. CD in PBA individuals was
not driven by any specific domain and followed a similar pattern to those
without PBA. Studies to evaluate these relationships on a greater scale are
warranted and might reveal common pathophysiological mechanisms.
Disclosure: Nothing to disclose
Keywords: Cognitive impairment in MS, Immunology and MS, Psychological
issues and MS

(CG19)
EARLY Guidance Program for Patients with Multiple Sclerosis
(PwMS): A NOVEL Approach
Stephan Ilsbroukx, Benoit Gebara
Rehabilitation, National MS Center, Melsbroek, Belgium
Scientific research has shown that informing multiple sclerosis (MS) patients
at the right moment can substantially improve the quality of life of patients
and their families. That is why an early guidance program is, besides the
MS reference team, the second complementary care program that recently
has been developed at the National MS Center in Melsbroek, Belgium.
The National MS Center, partly supported by the MS Leagues, has built
up similar experiences in the past with several educational projects. One of
these consisted of the organization of an “MS school.” The response of the
involved patients and their families was so positive that a permanent early

guidance program had to be considered. The early guidance program was
elaborated on the principles of health promotion by tailor-made education,
advice, and guidance based on the individual needs of the person with MS. It
aims to prevent complications on physical, emotional, and participation levels
due to disease evolution. The approach is executed by a multidisciplinary
team of MS experts. A multidisciplinary assessment of the different functions
and impairments serves as the basis on which attention is paid to

•

medical aspects: symptomatic treatment

•

therapeutic aspects: physiotherapy, occupational therapy, speech
therapy

•

social integration: finances, accommodation, occupation, work,
transport, devices, professional home care

•

relational aspects: relationship counseling, sexual advice, children
and MS

•

psychological and neuropsychological aspects: clinical counseling,
exploring coping techniques

The program also allows persons with MS to be introduced to Melsbroek’s
rehabilitation vision and approach. The program is modular, adaptable to
the patient’s needs, and limited in time (6 sessions of 4 hours each). It is
delivered on an outpatient basis. We present the content and organization
of this early guidance program as well as the evolution of patient satisfaction
responses over the past few years, leading to a current satisfaction rating of
8.5/10.
Disclosure: Nothing to disclose

(CG20)
Clutter Management: Improving Participation of Clients with
Multiple Sclerosis
Jennifer Kalina
Neurology, NYU, New Milford, NJ
BACKGROUND: Although there is substantial anecdotal evidence that
clutter is common among multiple sclerosis (MS) clients, there are no
published MS studies on actual prevalence of clutter or impact of clutter on
functional performance in activities of daily living (ADLs). Clutter promotes
confusion and places clients in potentially harmful situations by increasing
risks of falling, losing medications, or misplacing important documents,
affecting ADLs. Clutter also adds to a client’s feeling of losing control,
leading to a sense of helplessness. Many prevalent MS symptoms such as
decreased mobility, visual or cognitive changes, fatigue, and depression
can worsen clutter accumulation, which can have a pervasive effect on
daily functioning from physical, financial, emotional, cognitive, and social
perspectives. It is critical for clinicians to address clutter management in
order to improve clients’ holistic functional independence and participation
in life roles. OBJECTIVES: To incorporate successful clutter management
interventions to enhance quality of life and functional independence.
METHODS: Utilizing successful published theories of change, a clutter
reduction protocol has been developed and implemented in eight cohorts of
ten MS clients for a period of six weekly 2-hour sessions. Because eliminating
clutter too rapidly can create anxiety and prevent long-term progress, a critical
component of the intervention was to introduce changes incrementally.
For example, by slowly relinquishing ties to “beloved” inanimate objects,
such as a coffee mug collection, clients were ultimately able to “let go” of
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unnecessary items. The protocol addresses psychosocial issues preventing
organization and offers practical strategies for clutter removal and
management to improve performance in ADLs. RESULTS: Preliminary
evidence based on clients’ reports indicates that the intervention helped
to reduce clutter, promote a more realistic attitude toward “possessions,”
and establish a sense of accomplishment in controlling their environment.
Clients also reported fewer falls, feeling less isolated, increased ease in finding
medications, and a general sense of cognitive clarity in accomplishing ADLs.
We are currently developing outcome assessments to objectively measure
these effects as well as the prevalence of clutter within the MS population.
CONCLUSIONS: Clutter management is an important area for clinicians
in MS to address because it can significantly affect function, safety, ADLs,
and quality of life.

psychiatry, and psychology. We review the diagnostic criteria of conversion
disorder and discuss the differential diagnosis and treatment modalities.
Disclosure: Nothing to disclose
Keywords: Psychological issues and MS
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Case Management Services Provided at Multiple Sclerosis Care
Centers
Claire Koenig

Disclosure: Nothing to disclose

Mandell Center for MS, Saint Francis Care, Hartford, CT

Keywords: Management of activities of daily living in MS, Psychological
issues and MS

BACKGROUND: Multiple sclerosis (MS) is a chronic neurologic disease
requiring specialty care and services. The American health-care system
currently lacks the ability to provide comprehensive and coordinated care for
patients with chronic conditions such as MS. In order to better serve the MS
population, comprehensive centers may consider employing a case manager
to facilitate the implementation of patient-specific health-care programs.
OBJECTIVES: To determine the prevalence of on-site case management
services in comprehensive MS care centers. We also captured the most
common responsibilities of case managers, reasons why an MS center does
not offer case management, and how many patients would benefit from case
management services. METHODS: 1788 professionals attended the 2012
CMSC Annual Meeting in San Diego. Attendees who visited the Mandell
MS Center booth were invited to participate in a survey designed to collect
information on the number of patients served and use of case management
services at different MS centers. Specifically, if an attendee was employed
at an MS center that offered case management services, we asked about the
number of case managers, hours worked, the average wait time, number
of MS patients referred weekly, and the most common responsibility of a
case manager. If an attendee was employed at an MS center that did not
offer case management services, we asked about the number of MS patients
who could benefit from case management, where patients are referred to
in lieu of a case manager, and why each site did not offer such services.
RESULTS: Data were collected from 79 meeting attendees. Of the 79
attendees surveyed, 40 said they offered case management, with 37 different
MS care sites represented. Data collected from these 40 attendees indicated
that the top three “most common” responsibilities of a case manager were
insurance/authorization issues (40%), disease management (20%), and
referrals for community service (17%). Data collected from the other 39
attendees, representing 32 MS care sites where case management was not
offered, indicated that the top reason for lack of case management services
was financial (70%). Further, 28 of these 39 attendees also indicated that
at least 4 patients per week would benefit from case management services.
Finally, statistical analysis of the data demonstrated that the number of
patients served at each MS site was not directly associated with the different
parameters surveyed. CONCLUSIONS: Survey data were collected from
69 different MS care sites. Only half of the 69 sites reported offering case
management services, demonstrating that case managers are not commonly
used in comprehensive MS patient care. Further, almost all the CMSC
meeting attendees from sites with no case management services indicated
that they had MS patients who would benefit from case management.
Therefore, in order to provide more comprehensive and coordinated health
care, MS care centers should consider the employment of case managers.

(CG22)
Positive Motor Conversion Symptoms in Multiple Sclerosis
Elias A. Khawam, Florian Bahr
Psychiatry, Cleveland Clinic, Cleveland, OH
BACKGROUND: There is a high prevalence of psychiatric disorders in
patients with multiple sclerosis (MS). Depressive disorders receive more
attention than other psychiatric illnesses in MS. Conversion disorder is
characterized by neurologic symptoms that are unrelated to an underlying
neurologic or medical disorder and can occur in up to 30% of neurology
patients; it is often relatively difficult to treat. To our knowledge, there is very
limited data on conversion disorder in MS patients. OBJECTIVES: We
present a case of conversion disorder in a patient with MS. The objectives
are to review the key points of this case, highlighting the diagnostic criteria
and discussing the differential diagnosis and treatment options of conversion
disorder. We also discuss the importance of coordination of care between
multiple specialties for the conversion disorder patient. METHODS: We
report a case of a 56-year-old Caucasian female with a definitive diagnosis
of relapsing-remitting MS who presented for a psychiatric outpatient
consultation for evaluation of depression and anxiety. She was recently
seen by her neurologist for abnormal movements of her upper and lower
extremities and facial muscles. “Nonphysiological features” were suspected.
The patient reported multiple stressors, including health deterioration and
psychosocial issues. Stressors preceded the onset of abnormal movements.
She had significant symptoms of depression and anxiety. Recent brain and
spine magnetic resonance imaging (MRI) did not reveal findings explaining
her presentation. Her examination was positive for several episodes of
involuntary, convulsive motor symptoms, mainly involving her upper
extremities, lasting approximately 1 minute. Movements were triggered by
emotional distress during the interview and were suppressed with distraction
and shifting attention. RESULTS: Conversion disorder was highly
suspected in this case. A movement disorder specialist concluded that her
symptoms and presentation were consistent with a psychogenic movement
disorder. We recommended a combination treatment modality including
psychopharmacology and psychotherapy.
CONCLUSIONS: Conversion disorder receives very little attention in
patients with MS. The diagnosis and treatment are challenging and often
require coordination of care between multiple specialties including neurology,

72

Fifth Cooperative Meeting of CMSC and ACTRIMS
May 29 - June 1, 2013 • Orlando, Florida

Disclosure: Nothing to disclose
Keywords: Comprehensive care and MS

CMSC Posters - Cognition, Depression, and Psychosocial
(CG24)

(CG25)

Health Literacy Is Associated with Health-Care Utilization in
Multiple Sclerosis

Changes in Fatigue Following a Behavioral Memory Intervention
in Multiple Sclerosis

Ruth Ann Marrie,1 Amber Salter,2 Robert J. Fox,3 Tuula Tyry4

Olga M. Nikelshpur,1,2 Abhijit Das,3,4 John DeLuca,3,4,5 Nancy D. Chiaravalloti3,4
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Neuropsychology and Neuroscience Laboratory, Kessler Foundation Research Center,
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BACKGROUND: A growing literature suggests that lower health literacy
is associated with higher rates of health-care utilization and mortality, lower
rates of health-promoting activities, lower adherence to therapy, and less
successful disease control. Despite this recognition, the issue of health
literacy has received little attention in persons with multiple sclerosis
(MS). OBJECTIVES: Using the North American Research Committee
on Multiple Sclerosis (NARCOMS) Registry, we aimed to investigate the
health literacy of persons with MS. METHODS: In 2012, we assessed the
health literacy among participants in NARCOMS, a voluntary survey-based
patient registry. Respondents completed The Medical Term Recognition
Test (METER), which assesses the ability to distinguish medical and
nonmedical words; and the Newest Vital Sign (NVS), which uses a nutrition
label and six questions to test reading, interpretation, and numeracy skills.
Functional literacy is indicated by scores of 35-40 on the METER scores and
scores ≥4 on the NVS. Respondents also reported their sociodemographic
characteristics, disability status using Patient Determined Disease Steps
and Performance Scales, smoking status, height and weight, visits to the
emergency room (ER) in the last 6 months, and overnight hospitalizations in
the last 6 months. RESULTS: Of 13,020 eligible participants, 8934 (68.6%)
completed the questionnaire and were US residents. Of these, 78.2% were
women, 95.4% were white, and 7707 (87.5%) did not smoke currently. The
responders’ mean (SD) age was 57 (10.4) years. Most of them performed
well on the instruments, with 81.0% having functional literacy on the
METER and 74.6% having adequate numeracy on the NVS. Only 90 (1.0%)
participants had low literacy on both the METER (score 0-20) and the NVS
(score 0-1), while 5721 (65.5%) had functional literacy/numeracy on both
instruments. METER scores correlated weakly with NVS scores (r = 0.31,
P < .0001). Participants who reported being nonsmokers were more likely
to have functional literacy on the METER and adequate numeracy on the
NVS (all P < .0001). Participants had a lower probability of an ER visit (P =
.002) or hospitalization (P = .0005) in the 6 months preceding the survey if
they had higher literacy on the METER. Similarly, participants had a lower
probability of an ER visit or hospitalization if they had adequate numeracy
on the NVS (both P < .0001). CONCLUSIONS: In the 2012 NARCOMS
cohort, functional health literacy is high. However, lower levels of health
literacy are associated with adverse health behaviors such as smoking and
greater health-care utilization.
Supported by: (In part) a Don Paty Career Development Award from the
MS Society of Canada. The NARCOMS Registry is supported (in part) by
the CMSC and its Foundation.
Disclosure: Ruth Ann Marrie: sanofi-aventis (grant/research support). Amber Salter,
Tuula Tyry: Nothing to disclose. Robert J. Fox: Allozyne, Avanir, Biogen Idec, Novartis,
Questcor, Teva (consulting fees); Novartis (grant/research support).
Keywords: Epidemiology of MS, Health literacy
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BACKGROUND: Fatigue is one of the most common and debilitating
symptoms of multiple sclerosis (MS), negatively affecting an individual’s
cognitive functioning and overall quality of life. The current study evaluated
the impact of a behavioral memory intervention, the modified Story Memory
Technique (mSMT), on self-reported fatigue. OBJECTIVES: Evaluate the
effects of a 10-session, behavioral, highly manualized memory retraining
protocol, the mSMT, on self-reported fatigue in MS patients. METHODS:
72 participants with MS were randomly assigned to either a treatment group
(n = 37) or a placebo-control group (n = 35). All participants received
comprehensive baseline neuropsychological (NP) assessment. Global
assessment of functioning included a self-report measure of fatigue (Modified
Fatigue Impact Scale; MFIS). Participants were then randomly assigned to the
two groups. The treatment group underwent a 10-session memory retraining
protocol (mSMT). The control group engaged in similar exercises during
the 10 sessions but did not receive training in visualization and context,
the key ingredients of the mSMT. Following treatment, all participants
completed a repeat NP evaluation that included most of the baseline NP
and functional measures, including the MFIS.   RESULTS: There were no
significant differences between the groups on any demographic variables.
When examining differences in self-reported fatigue from pre-treatment to
post-treatment, there were no significant differences between the treatment
and placebo-control groups. However, there was a significant difference in
the change in self-reported fatigue after treatment when comparing
“responders” to treatment versus the control group. Specifically, contrary
to our expectations, responders to treatment reported greater fatigue at
follow-up as compared to baseline (t [2, 13] = −1.95, P = .073, trend), while
participants in the placebo-control group reported no changes in fatigue (t
[2, 34] = 1.458, P = .154). Treatment responders showed significantly higher
levels of self-reported fatigue at follow-up as compared to placebo-control
participants (F [1, 49] = 12.133, P =.001). No such differences were found at
baseline (F [1, 59] = .524, P = .472). CONCLUSIONS: Increase in fatigue
following treatment was specific to those participants in the treatment group
who showed a positive response to treament in terms of their memory ability.
The increase in fatigue was significant as compared with control participants.
This finding likely reflects the fact that the application of the newly learned
techniques is effortful. We hypothesize that as these participants continue
to utilize these techniques, the application of the techniques will become
more automatic, require less cognitive effort, and result in less self-reported
fatigue over time.
Supported by: National Institute on Disability and Rehabilitation Research
(NIDRR) 7/1/2009-6/30-2014
Disclosure: Nothing to disclose
Keywords: Cognitive rehabilitation, Comprehensive care and MS
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Stressful Life Events and Multiple Sclerosis: A Call for
Reevaluation
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BACKGROUND: The case of Sir Augustus d’Este (1794–1848) is the
earliest documented and detailed account of multiple sclerosis (MS). In his
diary he wrote, “In the month of December 1822 I travelled from Ramsgate
to the highlands of Scotland for the purpose of passing some days with
a Relation for whom I had the affection of a Son. On my arrival I found
him dead. . . . Shortly after the funeral I was obliged to have my letters
read to me, and their answers written for me. . . .” and he continued to
describe what appeared to be the onset of his illness. Later, Dr. J.M. Charcot
stated that “grief and adverse social circumstances might be causally linked
to MS onset.” This was followed by a few studies reporting an association
between significant stressful life events and MS. However, the evidence is
still limited despite all available clues. OBJECTIVES: The current study
was designed to 1) reexamine the association between major stressful life
events and MS development in two different patient populations; and 2)
propose a theoretical model linking MS development and chemical changes
in the brain in response to major stressful life events. METHODS: First, a
questionnaire was designed and administered to 30 MS patients enrolled in
the Jordanian MS society. The main question addressed was: “What do you
think is the cause of your illness?” All responses were collected and analyzed.
In addition, detailed review of published bibliographies of 32 “famous”
people with MS was done. Specific search for reported major stressful
events that occurred before the date of either diagnosis or documented initial
symptoms was implemented. Results were compared with those obtained
from 31 matched controls (date of birth, sex, occupation). Major adult-onset
stressful life events were defined as in Brown and Harris (1978). Percentages
were compared using the Fisher exact test. Significance was set at P < .05.
RESULTS: Remarkably, 24 out of 30 MS patients (80%) linked their disease
to a well-identified major stressful event that happened before the onset of
their symptoms. Furthermore, major adult-onset stressful life events were
identified in 87.5% of famous people with MS, compared with 22.5% of
matched controls (P < .00001). Finally, a theoretical model linking major
stressful events to initial blood-brain barrier impairment, MS onset, and
disease progression together with identifying possible pharmacologic targets
is proposed. CONCLUSIONS: An interesting association that was first
described two centuries ago still exists, and further research is needed to
unravel its exact contribution to MS development and progression.
Disclosure: Nothing to disclose
Keywords: Etiology of MS, Immunology and MS, Psychological issues and
MS
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BACKGROUND: The prevalence of cognitive deficits in multiple sclerosis
(MS) necessitates effective rehabilitation paradigms; however, relatively few
studies have investigated cognitive training in this population, and evidence
of its effectiveness is equivocal. Recent evidence has suggested that physical
activity may have a positive effect on cognition. Furthermore, increased
technology associated with commercially available gaming devices has
enabled videogame play to stimulate both cognitive and motor function. The
recently released XBOX 360 Kinect sensor allows full body movement during
gameplay to be monitored. OBJECTIVES: This pilot study examined the
effect of 10 weeks of gameplay using the XBOX 360 Kinect game “Body &
Brain Connection” on cognitive function in people with MS. Since the game
requires arm, leg, and full body movement to respond to various cognitive
tasks, successful play thus combines motor response with cognitive stimuli.
METHODS: Nine female and two male participants (mean ± SD age, 51.8
± 10.8 years) with MS and cognitive deficits underwent the Paced Auditory
Serial Addition Test (PASAT) and Symbol Digit Modalities Test (SDMT)
prior to treatment. The experimental group (n = 7) followed the initial
assessment with 10 weeks of “Body & Brain Connection” videogame play (3
sessions/week, 30-45 min/session; 2 weeks supervised, 8 weeks home-based
training) while the control group (n = 4) followed with 10 weeks of habitual
activity. Both groups then participated in a follow-up cognitive assessment.
RESULTS: Four of the initial participants in the training group dropped out
of training for various reasons; therefore, only three participants completed
10 weeks of training. Nevertheless, training was associated with a greater
effect size for SDMT scores (n = 3, d' = 0.93) compared to dropouts (n = 4,
d’ = −0.06) and controls (n = 3, d’ = −0.02). A similar trend was observed
for PASAT scores (d’ = 0.22, −0.22, −0.13; training, dropouts, and controls,
respectively). CONCLUSIONS: Recruiting difficulties and participant
dropout resulted in poor study completion rates. Those who did complete
the study found the training to be helpful (n = 3), and each decided to invest
in the XBOX gaming system and the “Body & Brain Connection” game to
allow continued training. Results suggest that training with this system may
improve cognition in MS, but further study is necessary.
Disclosure: Nothing to disclose
Keywords: Complementary/alternative therapies in MS, Psychological
issues and MS
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Patient-Reported Outcomes After Fingolimod Switch: Results by
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Research, Novartis Pharmaceuticals Corporation, East Hanover, NJ; 3Minimax
Information Services, Belle Mead, NJ; 4Novartis Pharmaceuticals Corporation, East
Hanover, NJ

BACKGROUND: Fingolimod is a once-daily, oral therapy approved for
relapsing forms of multiple sclerosis (MS). Clinical trials have not assessed
certain patient-reported outcomes after switch to fingolimod. OBJECTIVES:
Evaluate patient-reported outcomes after switch to fingolimod vs. standard
disease-modifying therapy (DMT) stratified by prior DMT. METHODS:
The study to Evaluate Patient OutComes (EPOC) is a phase 4, open-label,
multicenter, 6-month study in patients with relapsing MS. Eligible patients
were fingolimod-naive and had received continuous interferon beta (IFNβ)
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or glatiramer acetate (GA) therapy for ≥6 months before study initiation.
Patients were randomized 3:1 to once-daily fingolimod 0.5 mg or standard
DMT (GA, intramuscular [IM] IFNβ-1a, subcutaneous [SC] IFNβ-1a, and
IFNβ-1b SC). The primary endpoint was change from baseline (BL) in
the Treatment Satisfaction Questionnaire for Medication (TSQM) global
satisfaction subscale (score range, 0-100). Secondary outcomes were TSQM
effectiveness, convenience, and side effects subscales; activities of daily
living (Patient-Reported Indices for MS [PRIMUS]-Activities, range 0-30);
Fatigue Severity Scale (FSS, range 1-7); Beck Depression Inventory-II (BDIII, range 0-63); quality of life (36-item Short Form Health Status Survey
v2 [SF-36], range 0-100); and physician-assessed Clinical Global Impression
of Improvement (CGI-I, range 1-7). This post hoc analysis used scores at
6 months (last observation carried forward [LOCF]) to assess outcomes
stratified by prior DMT. Increases from BL in TSQM and SF-36, decreases
from BL in PRIMUS, FSS, and BDI-II, and lower CGI-I scores indicate
improvement. RESULTS: 1053 patients were randomized; prior DMT was
IFNβ for 697 and GA for 355. For the TSQM global satisfaction subscale,
mean ± SD change from BL to month 6 (LOCF) with fingolimod vs.
DMT was 21.7 ± 27.3 vs. 4.2 ± 20.5 for patients switching from IFNβ and
17.3 ± 32.5 vs. 1.5 ± 20.8 for patients switching from GA. Results for the
other TSQM subscales by prior treatment were similar. Change from BL in
PRIMUS-Activities scores with fingolimod vs. DMT were −0.7 ± 4.1 vs.
−0.1 ± 4.3 for IFNβ and −0.2 ± 5.2 vs. −0.4 ± 6.0 for GA. For the SF-36
summary measures, changes from BL with fingolimod vs. DMT were 2.0 ±
7.1 vs. 0.2 ± 6.5 for physical and 2.2 ± 9.9 vs. 0.2 ± 9.3 for mental health for
IFNβ; changes from BL were 1.2 ± 8.0 vs. 0.5 ± 6.5 for physical and 2.4 ±
10.3 vs. 0.1 ± 10.2 for mental health for GA. Change from BL in FSS total
score with fingolimod vs. DMT was −0.4 ± 1.2 vs. 0.0 ± 0.9 for IFNβ and
−0.2 ± 1.3 vs. 0.0 ± 1.5 for GA. Change from BL in BDI-II total score with
fingolimod vs. DMT was −3.3 ± 7.2 vs. −0.7 ± 6.0 for IFNβ and −3.3 ± 8.2
vs. −0.3 ± 7.9 for GA. Mean ± SD CGI-I scores with fingolimod vs. DMT
were 3.2 ± 1.1 vs. 3.9 ± 0.6 for patients switching from IFNβ and 3.2 ± 1.2
vs. 3.8 ± 0.7 for patients switching from GA. CONCLUSIONS: Patientreported outcomes and physician-assessed CGI-I show consistent benefit of
switching to fingolimod irrespective of prior DMT.

Skoura et al. (2008) showed that isochrony is preserved in middle-aged adults,
while aging seems at the origin of atemporal discrepancies (anisochrony).
Also, by comparing several studies, similarities related to cognitive decline
emerge between elderly subjects and persons with multiple sclerosis (PwMS),
especially in information processing, memory, and attention deficits.
Nevertheless, it is still unclear whether MI isochrony is preserved in PwMS
and, otherwise, whether their MI properties match those of elderly subjects.
OBJECTIVES: We evaluated abilities to perform MI in PwMS with a low
disability level by comparing temporal features of actual and mental actions
during a locomotion task. MI was evaluated following the protocol adopted
by Personnier et al. (2007). METHODS: Six PwMS (mean ± SD age, 32.4 ±
2.1 years; mean Expanded Disability Status Scale [EDSS] score, 2.14) and six
healthy age-matched subjects (HS; mean age, 28.0 ± 1.9 years) were recruited
after obtaining a KVIQ positive score. Three paths (walking distance, 5 m)
were drawn on the ground, and their width constraints (20, 35, and 50 cm)
determined different levels of accuracy, equilibrium, and cognitive resources.
Participants had to physically or mentally walk through each path at their
natural speed. MI was performed in a first-person perspective, and vision
was allowed to facilitate the path visualization. Participants performed 12
trials for each of the six randomly presented conditions. Executed and
imagined durations (DE, DI) were recorded with an electronic stopwatch
that was started and stopped by the experimenter. MI performances were
calculated by an index of performance as IP = ([DE–DI]/DE) × 100.
RESULTS: As expected from previous findings, statistical analysis showed
that HS preserved isochrony whatever the path width. On the contrary,
PwMS systematically overestimated the DI with respect to DE, and similarly
to the elderly subjects (Skoura et al., 2008), path width negatively influenced
their MI performances. CONCLUSIONS: The results indicate that decline
in MI may reflect brain functional changes as expression of neurologic
deficits in PwMS. Moreover, MI behavior seems to suggest and support a
similar cognitive decline pattern between PwMS and healthy elderly persons.
However, more accurate investigations are necessary.
Disclosure: Nothing to disclose
Keywords: Mental imagery, Psychological issues and MS
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BACKGROUND: In the last few years, many studies on motor imagery
(MI) properties in healthy subjects have demonstrated an age-related
temporal relationship between mental and actual movement durations.

BACKGROUND: Research literature presents conflicting results regarding
the impact of disease-modifying therapies (DMTs) on the health-related
quality of life (HRQOL) of persons with multiple sclerosis (MS). Some
studies show improvement, some no change, and some worsening over
time. The majority of studies assessing HRQOL after DMT treatment had
a maximum follow-up time of 1 year, and no studies report differences in
HRQOL over time by gender. However, 1 year of follow-up may not be
long enough to identify the course of changes in HRQOL or to ascertain
whether DMTs affect the lives of women and men in different ways over
time. OBJECTIVES: The purpose of this study was to determine the
course of changes in HRQOL over a 3-year period of women and men
with relapsing-remitting MS (RRMS) who were being treated with DMTs.
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METHODS: We used data from a study of RRMS patients carried out in
Saskatchewan, Canada, designed to evaluate the long-term impact of DMTs
(N = 185). Participants completed the 36-item Short Form Health Status
Survey (SF-36) HRQOL survey at three time points: pre-DMT, and with
follow-up at 1 year and 3 years. We investigated the course of changes over
time in SF-36 subscale scores and the summary scale scores stratified by sex.
RESULTS: The majority of the sample was female (70.3%). The average
age of the sample at the beginning of the study was 39.2 years, and the
average Expanded Disability Status Scale (EDSS) score was 2.4 (ambulatory
with minimal to mild disability). For women, there were initial improvements
in all scores at 1 year. At 2 years, all scores had again decreased, and three
of the physical health subtest scores (but not the mental health scores) had
fallen below initial values. Men showed improvement at 1 year on role
limitations due to physical and mental health problems and on the mental
health summary scale. Most gains were retained through year 3, but there
were substantial declines in the physical HRQOL domain scores, which
exceeded those of the women. CONCLUSIONS: Compared with preDMT scores, there were sustained improvements in mental health at 3 years
but declines in physical health. Sex differences were apparent in the patterns
of improvement and worsening over the course of the 3-year follow-up,
with the degree of improvement and worsening being especially marked
for men. The sustained improvement in mental health scores suggests
that, despite worsening physical health, DMTs may lead to better mental
and social health. This is important, since psychosocial well-being has been
reported to be the most salient aspect of health for persons with RRMS.
Disclosure: Nothing to disclose
Keywords: Disease-modifying treatments in MS, Quality of life and
outcomes in MS

alleviate/avoid those stressors among individuals with MS who
can no longer work
METHODS: The SSDI Claimant Experience Survey was based on
responses from 296 individuals to a mailed survey. The survey was sent
to individuals awarded SSDI benefits sometime in the preceding 3 years,
with Allsup as their third-party representative, after first applying for and
being denied SSDI benefits on their own. The survey was conducted by
mail between June 29 and September 4, 2009. The NFCA/Allsup Family
Caregiver Survey was an online survey of 1579 family caregiver members
of the National Family Caregivers Association who subscribe to the
organization’s e-letter. Surveys were completed in March and April of 2011.
Richard Day Research, an independent market research firm, was responsible
for data management, analysis, and reporting. The SSA Inspector General
analyzed data from calendar years 2004 through 2006 to identify the four
impairments most often denied SSDI benefits, appealed to the hearing
level, and subsequently allowed. RESULTS: A majority of SSDI applicants
experienced financial crises, extreme stress, and declining health during their
wait for benefits. About one-third lost their health insurance. Most patients
and caregivers look to physicians for disability-related resource information,
but providers report that they have little knowledge of disability resources/
programs. Individuals with MS are among those most often denied benefits
at the application level and subsequently awarded them at the hearing level.
CONCLUSIONS: Increasing disability literacy among providers and
patients can have a positive impact on the provider-patient relationship,
patient satisfaction, patient well-being, and outcomes. Access to expert
assistance with SSDI and other disability resources early on can help alleviate
or avoid stressors, speed access to benefits including Medicare, and minimize
or prevent lapses in health insurance coverage.
Supported by: Allsup
Disclosure: Allsup (employee)
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Increasing Disability Literacy to Enhance Patient Outcomes

Keywords: Economic issues and MS, Employment in MS, Social Security
Disability Insurance

Tai Venuti
Disability Caucus, American Public Health Association, Belleville, IL; Strategic
Alliances, Allsup, Belleville, IL
BACKGROUND: Disability literacy is the ability to obtain/understand
information regarding health, finances, and resources to adapt to, anticipate,
and overcome challenges resulting from a chronic illness/disability.
Understanding programs such as Social Security Disability Insurance (SSDI)
is critical in ensuring that individuals can make informed decisions and take
action to improve health and financial well-being before and/or after work
is no longer possible. Individuals with multiple sclerosis (MS) are among
those most often denied SSDI benefits, yet subsequently awarded them
at the hearing level. Qualitative and quantitative data illustrate common
experiences and consequences of job and health insurance loss during the
wait for SSDI benefits.
OBJECTIVES:
1.

Define disability literacy

2.

Understand the function, benefits, and process of the SSI/SSDI
programs, especially as related to persons with MS

3.

Identify the stressors/negative outcomes associated with the
SSDI process

4.

Identify strategies and tactics to increase disability literacy and
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BACKGROUND: Cognitive decline in multiple sclerosis (MS) is one of
the most serious consequences of the disease. Deficits in mental abilities
coexist with physical disabilities and can have great impact. Between 40%
and 65% of patients with MS may experience cognitive deficits. While full
neuropsychiatric assessment can be impractical, clinical tools to measure
cognitive ability exist. OBJECTIVES: We propose that one such tool, the
Symbol Digit Modalities Test (SDMT), which evaluates processing speed and
working memory—two modalities disproportionately affected in MS—can
be easily administered during a clinic visit. We demonstrate our experience
with the SDMT in an observational study based in our Los Angeles County
and University of Southern California clinics. METHODS: The overarching
goal of this project was to evaluate memory and concentration using the
SDMT to determine whether this is a reasonable tool to use in our clinic
population, while looking at mood, satisfaction, and medications to see if
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they may have an effect on the SDMT in MS patients over time so that
we can better understand and treat patients. While conducting the SDMT,
we also administered questioning about mood, satisfaction, symptoms, and
medication use in our cohort study patients. The SDMT was repeated on
subsequent visits and used as a marker of cognitive impairment, decline,
improvement, and/or stability over the course of 3 to 6 months. RESULTS:
Nearly all of the 25 patients we recruited were able to complete the SDMT, and
the majority of our patients were followed over time, allowing us to conclude
that this is a reasonable tool to employ in the clinic setting. We also gathered
information about mood, satisfaction, symptoms, and medication use that
was reviewed to look for any trends or commonalities in performance on the
SDMT and to better understand individual patient care. CONCLUSIONS:
The SDMT was deemed an easy-to-use tool in the clinic setting to evaluate
cognitive function in patients with MS. Still, the pathophysiology of cognitive
problems in MS has proven difficult to unravel. To date, our review of the
literature has found that standard immunotherapies have not shown an effect
on cognition, nor have acetylcholine esterase inhibitors, amphetamines, and
gingko. We present evidence from our study that mood was closely linked
to performance on the SDMT, and hypothesize that treatment may improve
SDMT results, or cognition, over time. Antidepressants have been evaluated
in a small number of MS trials, but not with this specific outcome measure in
mind. These latter points, combined with work done to evaluate imaging and
immunologic components of depression, are of interest to the investigators
for future study.
Disclosure: Eric Williamson: Biogen Idec (grant/research support); Genzyme
(consulting fees). Lawrence Gross: Nothing to disclose.
Keywords: Comprehensive care and MS, Management of activities of daily
living in MS, Psychological issues and MS

from the Cleveland Clinic’s Department of Bioethics and Quality and Patient
Safety Institute to develop guidance for our staff to follow. The guidance
document includes three components. The first is an outline of the process
by which to assess a patient’s capacity. The second is an outline of who
else should be involved in the informed consent process (ie, surrogate
decision makers) if the patient is determined incapacitated. The third is a
recommendation that clinicians caring for patients and families with MS
have an opportunity to participate in advanced planning. RESULTS:
Mellen Center staff have endorsed and regularly use this guidance in the
course of care. They also routinely provide patients with written materials
early in their disease course. Materials include information about health-care
power of attorney, living wills, do-not-resuscitate orders, and donor registry
enrollment. CONCLUSIONS: Feedback from Mellen staff indicate that
the guidance has been useful in clinical decision making and that patients
have been receptive to information provided in the written materials.
Supported by: Novartis
Disclosure: Deborah M. Miller: Novartis (grant/research support). Jalayne Arias,
Paul Ford, Theresa Craighead, Kelly Caine, Marylin Griffin, Janet Perryman, Tangy
Kirtz, Charlene Fink, Keana Barclay, Pamela Johnson: Nothing to disclose. Francois
Bethoux: Acorda Therapeutics (consulting fees, fees for non-CME services from commercial
interest or their agents, grant/research support); Allergan, Medtronic (fees for non-CME
services from commercial interest or their agents); Biogen Idec (consulting fees, fees for nonCME services from commercial interest or their agents); Innovative Neurotronics (grant/
research support); Merz (consulting fees, grant/research support).
Keywords: Comprehensive care and MS, Disease-modifying treatments in
MS, MS and the caregiver/family
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Shared Decision Making for Multiple Sclerosis: Developing a
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BACKGROUND: In recent years there has been a dramatic increase in
FDA-approved disease-modifying treatment (DMT) options for multiple
sclerosis (MS). Current DMTs vary greatly in efficacy, administration,
monitoring, tolerability, and adverse effects. No single DMT has yet been
identified as the optimal effective treatment for MS, making DMT decisions
highly preference-sensitive for patients and providers. Preference-sensitive
decisions are characterized by the presence of a number of clinically
reasonable options with varying risks and benefits and require a balanced
consideration of knowledge, values, and preferences to produce optimal
decision quality. High-quality treatment decisions can improve patient
satisfaction and treatment adherence, which can contribute to improved
clinical outcomes. Decision aids (DAs) have been shown to improve decision
quality, and option grids (OGs) are recognized as a novel DA. Currently, no
DAs exist for DMTs in MS. OBJECTIVES: We will develop evidencebased, peer-reviewed, and patient-advised OGs for MS DMTs (MSOGs).
METHODS: MSOG design will follow standard OG format (see www.
optiongrid.co.uk) and will consist of a one-page table providing concise
information on DMTs categorized by frequently asked questions (FAQs)
that are of high interest and relevance to patients facing DMT treatment
decisions. Selection of FAQs will be guided by available literature and patient

1

BACKGROUND: Clinicians at comprehensive multiple sclerosis (MS)
treatment centers are performing an increasing number of high-risk
diagnostic and treatment procedures with our patients. Disease-modifying
and symptomatic therapies are associated with rare but potentially severe
complications. These procedures require more scrutiny by clinicians of the
patient informed consent process. It is important for center staff to be aware
of and follow procedures that ensure that patients provide valid informed
consent for these interventions. Participating in this informed consent
process is an important component of ethical practice, mandated by The Joint
Commission (TJC), and legally required in some states. OBJECTIVES: The
prevalence of cognitive symptoms in the MS population is well documented
and complicates the informed consent process. As part of the informed
consent process, it is important for clinicians to conduct ongoing assessment
of a patient’s capacity to consent to interventions and determine who else
should represent the patient if determined incapacitated. METHODS:
Members of the Mellen Center’s Quality Committee collaborated with staff

1
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advisement through two semi-structured qualitative focus groups. Initial
development of MSOGs will be driven by a comprehensive evidence synthesis
based on available randomized controlled trials and meta-analyses of FDAapproved DMTs. Draft MSOGs will then be peer reviewed by a consensus
panel of physician and nurse MS specialists representing clinical, academic,
and research perspectives. Technical advisement on OG design and shared
decision making aspects will be provided by experts from the Dartmouth
Center for Healthcare Delivery Science and Massachusetts General
Hospital.     RESULTS: This is a work in progress initiated in Summer 2012,
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with anticipated completion by Summer 2013. An initial progress report,
including prototype MSOGs, will be available for presentation at the 2013
CMSC conference. CONCLUSIONS: Evidence-based, peer-reviewed,
and patient-advised MSOGs have the potential to improve DMT decision
quality, treatment adherence, and related MS clinical outcomes.
Disclosure: Nothing to disclose
Keywords: Comprehensive care and MS, Disease-modifying treatments in
MS, Shared decision making
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BACKGROUND: Fingolimod, a once-daily, oral therapy approved for
relapsing forms of multiple sclerosis (MS), has demonstrated efficacy for
clinical and magnetic resonance imaging outcomes. However, data on
patient perspectives with fingolimod are lacking. OBJECTIVES: Evaluate
early patient-reported outcomes 3 months after switching to fingolimod
vs. standard disease-modifying therapy (DMT) in patients with relapsing
MS. METHODS: The study to Evaluate Patient OutComes (EPOC) is a
phase 4, open-label, multicenter, 6-month study in patients with relapsing
MS. Eligible patients were fingolimod-naive and had received continuous
treatment with interferon beta (IFNβ) or glatiramer acetate (GA) for ≥6
months before study initiation. Patients were randomized 3:1 to oncedaily fingolimod 0.5 mg or standard DMT (GA, intramuscular [IM] IFNβ1a, subcutaneous [SC] IFNβ-1a, and IFNβ-1b SC). The primary endpoint
was change from baseline (BL) in treatment satisfaction assessed using
the Treatment Satisfaction Questionnaire for Medication (TSQM) global
satisfaction subscale (score range 0-100). Secondary outcomes were change
from BL in TSQM effectiveness, convenience, and side effects subscales;
fatigue (Fatigue Severity Scale [FSS], range 1-7); and depression (Beck
Depression Inventory-II [BDI-II], range 0-63); and physician-assessed
Clinical Global Impression of Improvement (CGI-I, range 1-7). This post
hoc analysis reports outcomes measured at month 3; increases from BL
in TSQM, decreases from BL in FSS and BDI-II, and lower CGI-I scores
represent improvement. RESULTS: 1053 patients were randomized, and
942 (fingolimod, n = 714 [90%]; DMT, n = 229 [87%]) completed the study.
For the TSQM global satisfaction subscale, mean ± SD improvement from
BL with fingolimod vs. DMT was 21.2 ± 28.0 vs. 3.6 ± 19.4 at 3 months. For
the other TSQM subscales, change from BL at 3 months with fingolimod
vs. DMT was 13.9 ± 25.8 vs. 3.2 ± 19.3 for effectiveness, 21.5 ± 31.3 vs.
5.2 ± 26.2 for side effects, and 40.4 ± 23.5 vs. 4.1 ± 17.7 for convenience.
Change from BL at 3 months with fingolimod vs. DMT was −0.3 ± 1.2 vs.
0.0 ± 1.1 for FSS total score and −3.2 ± 7.2 vs. −0.8 ± 6.6 for BDI-II total
score. Mean ± SD CGI-I scores with fingolimod vs. DMT were 3.4 ± 1.0 vs.
3.9 ± 0.7. These data were consistent with observations at 6 months (data
reported separately). Results of subgroup analyses stratified by age, sex, time
on prior treatment, time since first symptom, and Expanded Disability Status
Scale will be presented. CONCLUSIONS: These data suggest a benefit as
early as 3 months after switching to fingolimod across a variety of patientreported outcomes and physician impression of improvement.
Supported by: Novartis Pharmaceuticals Corporation
Disclosure: Mark Cascione: Acorda Therapeutics, Bayer HealthCare Pharmaceuticals,
Biogen Idec, EMD Serono, Genzyme, Novartis, Pfizer, Sanofi-Aventis, Teva (consulting
fees); Acorda Therapeutics, Bayer HealthCare Pharmaceuticals, Biogen Idec, EMD
Serono, Genzyme, Novartis, Sanofi-Aventis (grant/research support). Neetu Agashivala,
Luigi M. Barbato, Edward Kim: Novartis Pharmaceuticals Corporation (employee and
stockholder). Stanley Li: Novartis, TechData, Celgene (consulting fees).
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Bethesda, MD; 4Hope MS Center, Knoxville, TN
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BACKGROUND: Multiple sclerosis (MS) is a complex, heterogeneous
disease with multiple therapeutic options. Little is known about how
neurologists select available disease-modifying therapies (DMTs) for their
patients. OBJECTIVES: The purpose of this study is to understand how
neurologists make decisions regarding DMT prescribing for their patients
with MS. METHODS: After obtaining IRB approval, members of a
physician market research panel were sent an online study invitation with
a link directing them to the survey website. Survey data collection occurred
from December 2012 to January 2013. All physicians included in the study
were required to be living in the United States and currently treating a
minimum of 20 patients with MS. MS specialists were defined as physicians
with ≥40% of their patients having MS. Survey questions were adapted
so that medication-specific questions were asked only for medications that
the physician currently prescribes. RESULTS: A total of 102 physicians
(n = 63 neurologists; n = 39 MS specialists) met all study inclusion criteria
and consented to participate in the study. Most physicians (81.4%) were
male; the mean (SD) years in practice since completing medical training
was 16.4 (8.6) years. Overall, the most commonly prescribed DMTs were
glatiramer acetate, interferon beta-1a subcutaneous, and interferon beta-1a
intramuscular. Approximately 5.5% of these physicians’ MS patients were
untreated, with individual physician reports ranging from 0% to 23% of
patients not currently on therapy for MS. According to physicians, the most
important medication attributes in patients initiating their first DMT—in
order of importance—were efficacy, safety, tolerability, patient preference,
and convenience. Nearly all physicians (95.1%) reported that they would
switch medications due to increase in relapse frequency. MRI worsening and
disability worsening without relapse were reported to influence the decision
to switch medications in 74.5% and 72.5% of physicians, respectively.
CONCLUSIONS: Our survey of 102 physicians showed that on average,
very few patients (5.5%) with MS receive no treatment for their disease. The
most important medication attribute influencing DMT selection for patients
initiating therapy was efficacy. Similarly, relapse frequency was reported as
the primary concern that would prompt a medication switch.
Supported by: Novartis Pharmaceuticals Corporation
Disclosure: Kristin A. Hanson, Sonja M. Stringer, Zaneta Balantac, Kathleen W.
Wyrwich: Nothing to disclose. Neetu Agashivala, Karina Raimundo, Edward Kim:
Novartis (salary). David W. Brandes: Acorda, Avanir, Bayer, Biogen Idec, EMD/
Serono, Genzyme/Sanofi, Novartis, Questcor, Teva (speakers’ bureau); Avanir, Biogen
Idec, Genzyme/Sanofi, Novartis, Questcor, Teva (advisory board); Biogen Idec, Teva
(grant/research support).
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Fingolimod Efficacy and Safety vs. Placebo: Phase 3 FREEDOMS
II Study
Mark Agius,1 Douglas Jeffery,2 Xiangyi Meng,3 Ron Hashmonay,3 Allitia DiBernardo3
UC Davis Center for Neuroscience, Davis, CA; 2Advance Neurology and Pain,
Cornerstone Healthcare, Advance, NC; 3Novartis Pharmaceuticals Corporation, East
Hanover, NJ
1

BACKGROUND: Fingolimod is a once-daily, oral therapy approved for
relapsing forms of multiple sclerosis (MS). FREEDOMS II is a multicenter,
randomized, double-blind, placebo- (PBO-) controlled study of fingolimod
in patients with relapsing-remitting MS (RRMS).OBJECTIVES: To report
the efficacy, safety, and tolerability of fingolimod vs. PBO and to evaluate
responses in predefined patient subgroups. METHODS: 1083 patients
with RRMS were randomly assigned to receive fingolimod 0.5 mg, 1.25 mg,
or PBO once daily for 2 years. The primary objective was to demonstrate
the superiority of fingolimod 0.5 mg vs. PBO in reducing the annualized
relapse rate (ARR). Secondary efficacy endpoints included percent brain
volume change (PBVC) from baseline and 3-month disability progression.
Predefined subgroup analyses assessed the impact of patient characteristics
on ARR. RESULTS: Fingolimod significantly reduced ARR over 2 years
compared with PBO. At the approved 0.5-mg dose, fingolimod reduced
ARR by 48% vs. PBO (ARR ratio: 0.516; P < .001); a 50% reduction was
seen in the 1.25-mg group (ARR ratio: 0.503; P < .001). There was a 33%
reduction in PBVC from baseline to month 24 with fingolimod 0.5 mg vs.
PBO (P < .001) and a 53% (P < .001) reduction in PBVC with the 1.25-mg
dose. The risk of 3-month confirmed disability progression was reduced by
17% with fingolimod 0.5 mg vs. PBO (P = .227) and 28% with fingolimod
1.25 mg (P = .041). Adverse events (AEs) of interest reported more
frequently with fingolimod than PBO were hypertension (0.5 mg, 8.9%;
1.25 mg, 12.7%; PBO, 3.1%), lymphopenia (0.5 mg, 7.5%; 1.25 mg, 9.7%;
PBO, 0%), increased alanine aminotransferase (0.5 mg, 8.1%; 1.25 mg, 9.5%;
PBO, 1.7%), herpes zoster (0.5 mg, 2.5%; 1.25 mg, 3.2%; PBO, 0.8%), and
basal cell carcinoma (0.5 mg, 2.8%; 1.25 mg, 1.6%; PBO, 0.6%). Subgroup
analyses of ARR by sex, age, treatment history, and baseline disease activity
will be presented. CONCLUSIONS: These results from the FREEDOMS
II study substantially confirm data from the earlier FREEDOMS I and
TRANSFORMS studies and demonstrate the clinical benefits and wellcharacterized safety profile of fingolimod in MS.
Supported by: Novartis Pharmaceuticals Corporation
Disclosure: Mark Agius: Novartis, Genzyme/Aventis (speaker fees); Novartis,
Genzyme, Questcor, Biogen Idec, Bayer, Teva, Genentech (consulting fees); Teva,
Novartis, Genzyme, Biogen Idec, Bayer, Genentech, Actelion, GSK (grant/research
support). Douglas Jeffery: Bayer, Biogen, Teva, Serono, Pfizer, Novartis (grant/research
support); Bayer, Biogen, Teva, Serono, Pfizer, Glaxo, Novartis, Acorda, Genzyme,
Questcor (consulting fees). Xiangyi Meng, Ron Hashmonay, Allitia DiBernardo:
Novartis Pharmaceuticals Corporation (employee and stockholder).
Keywords: Disease-modifying treatments in MS, Fingolimod
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25-Hydroxyvitamin D and Multiple Sclerosis Activity During
Therapy with Interferon Beta-1b
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Polman,3 Mark Freedman,4 Hans-Peter Hartung,5 David Miller,6 Xavier Montalban,7
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BACKGROUND: Recently, various studies have been dissecting possible
beneficial effects of 25-hydroxyvitamin D (25[OH]D) in reducing disease
burden and magnetic resonance imaging (MRI) detectable disease activity
in multiple sclerosis (MS). OBJECTIVES: We studied the impact of
25(OH)D levels under interferon beta-1b (IFNβ-1b) treatment on global
gene expression levels with respect to the activity of MS. METHODS:
BENEFIT studied IFNβ-1b in patients with a clinically isolated syndrome
(CIS). Within the first 2 years of the study, contrast-enhanced cerebral MRI
scans and 25(OH)D were obtained at the CIS and after 6, 12, and 24 months.
In addition, gene expression profiles in peripheral blood mononuclear cells
(PBMCs) were determined using Affymetrix HGU 133 plus 2 arrays at the
CIS and after 2/3, 12, and 24 months. The association of ~19,000 genes
with enhancing lesions, with 25(OH)D, and with IFNβ-1b treatment was
modeled with negative binomial and Gaussian generalized linear models.
Gene set enrichment analysis (GSEA) was performed to test the association
of previously described gene sets relevant for the function of IFNβ-1b
and 25(OH)D with the number of enhancing MRI lesions. For naïve,
threshold-based gene-function classification, the Database for Annotation,
Visualization and Integrated Discovery (DAVID) v6.7 was used. RESULTS:
Higher 25(OH)D levels (P = .0013) and IFNβ-1b treatment (P < .0001) were
significantly associated with a lower number of enhancing lesions. 63 genes
were significantly associated (P < .05) with 25(OH)D levels; all but one of
them were also associated with IFNβ-1b treatment, which was significantly
associated with 770 genes. GSEA showed that 25(OH)D gene sets reflecting
the impact of vitamin D receptor binding on respective target genes as well
as some IFNβ-1b response gene sets were highly significantly associated with
enhancing lesions. IFNβ-1b and 25(OH)D regulated similar genes and firstline immune regulatory processes as shown by DAVID-based gene-function
classification. CONCLUSIONS: The results show a beneficial role of
25(OH)D in MS activity. On a molecular level in PBMCs, the mechanistic
explanation for this effect is a systemic gene regulation by 25(OH)D that is
part of a larger systemic gene response to IFNβ-1b therapy. Genes associated
with either of the two are mainly steering immunologic processes that affect
the inflammatory activity of MS.
Supported by: Bayer HealthCare
Disclosure: Alberto Ascherio, Kassandra Munger, Claire Simon: Nothing to disclose.
Ludwig Kappos: Swiss MS Society, Swiss National Research Foundation, European
Union, Gianni Rubatt, Novartis, Roche Research Foundations, University Hospital
Basel, Actelion, Bayer HealthCare, Biogen Idec, BioMarin, CLC, Behring, Elan,
Genmab, Genmark, GENeuro, SA, GlaxoSmithKline, Eli Lilly, Merck Serono,
Novartis, Novonordisk, Peptimmune, Sanofi-Aventis, Santh (grant/research support).
Chris H. Polman: Biogen Idec, Schering AG, GlaxoSmithKline, Novartis, EMD
Serono, Teva Neuroscience (grant/research support); Biogen Idec, Schering AG, Teva
Neuroscience, EMD Serono, Novartis, GlaxoSmithKline, UCB, AstraZeneca, Roche
Diagnostics, Actelion, Antisense (consulting fees). Mark Freedman: Bayer HealthCare,
Genzyme (grant/research support); Bayer HealthCare, Genzyme, EMD Canada,
Novartis, Sanofi-Aventis, Celgene, Glycominds, Teva Canada Innovation (consulting
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natalizumab can be difficult. Immunosuppressive agents are contraindicated.
Based on our findings, ACTHar gel represents a safe and effective alternative
medication. Because ACTHar induces endogenous production of cortisol
and has direct effects on relapses via melanocortin receptors, the effects may
be immunomodulatory rather than immunosuppressive, mitigating potential
risk of PML. Future large-scale studies appear warranted to confirm our
findings.
Disclosure: Nothing to disclose
Keywords: Complementary/alternative therapies in MS, Comprehensive
care and MS, Disease-modifying treatments in MS
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Use of ACTHar Gel for Multiple Sclerosis Exacerbations During
Natalizumab Induction and Maintenance
Ronald O. Bailey, Randy R. Heim, Vu A. Nguyen, Carina G. Sprague
Neurology, Riverside Medical Clinic, Riverside, CA
BACKGROUND: Natalizumab is a humanized recombinant monoclonal
antibody interfering with the interaction of VLA-4 with its natural ligand
VCAM-1 and fibronectin. Reduced extravasation of T and B cells through
the blood-brain barrier results, which creates an attenuated central nervous
system (CNS) inflammatory response. Natalizumab’s contraindications
include simultaneous use of immunosuppressive agents including
methylprednisolone, which may increase risk of progressive multifocal
leukoencephalopathy (PML). ACTHar gel represents an alternative medication
for multiple sclerosis (MS) exacerbations. Because the mechanisms of action
of ACTHar gel are believed to encompass melanocortin receptor activation,
immunomodulation is potentiated with direct anti-inflammatory effects and
immune effector cell modulation. OBJECTIVES: Discuss safety and novel
mechanism of action of ACTHar gel in the treatment of MS exacerbations
during the concurrent use of natalizumab. METHODS: Subjects who
participated included MS patients (n = 8) enrolled in the Touch Program
and treated with natalizumab from 3 months to 4 years. Baseline Expanded
Disability Status Scale (EDSS) scores ranged from 2.5 to 6.5. Clinical
exacerbations were treated with a 10-day course of ACTHar gel. In addition
to Touch Program parameters, patients were evaluated with monthly blood
work, monthly neurologic examinations, lumbar punctures performed yearly
and following ACTHar administration, and annual magnetic resonance
imaging (MRI) scans. Cerebrospinal fluid (CSF) immunologic profiles; JC
virus DNA PCR probes in whole blood, urine, and CSF; STRATIFY-1 JCV
antibody testing, and NABs to natalizumab during and after exacerbations
were obtained. RESULTS: Three patients demonstrated JC seropositivity
conversion (STRATIFY-1) and one demonstrated JCV DNA PCR probe
conversion in urine. JCV DNA PCR probes remained negative in whole
blood and CSF of all patients enrolled in the study. Multiple natalizumab
NAB testings were negative. Exacerbations occurred early and late in the
course of natalizumab treatment and included optic neuritis, ataxia, and
worsening myelopathy. No pseudoexacerbations were noted. EDSS scores
improved following ACTHar gel administration. ACTHar gel side effects
were minimal and included transient pedal edema. Stable parameters in CSF
immunologic profiles, JCV DNA PCR in whole blood and CSF, and MRI
study vectors were noted even in ACTHar treated patients even after 4 years
of natalizumab use. CONCLUSIONS: Treating MS exacerbations while on

Natalizumab in Anti-JCV Seronegative Patients with Early
Multiple Sclerosis: STRIVE Study
Roumen Balabanov,1 Jai Perumal,2 Robert J. Fox,3 Denise Campagnolo,4 Emese Dian,4
Stefan Lanker,4 Jennifer Sun,4 Mary-Jean Fanelli4
1
Rush University Multiple Sclerosis Center, Chicago, IL; 2Judith Jaffe Multiple Sclerosis
Center, New York, NY; 3Mellen Center for Multiple Sclerosis Treatment and Research,
Cleveland Clinic, Cleveland, OH; 4Biogen Idec Inc, Weston, MA

BACKGROUND: In the ongoing TYSABRI® Observational Program
(TOP), natalizumab appears most effective in treatment-naïve multiple
sclerosis (MS) patients and in MS patients with lower Expanded Disability
Status Scale (EDSS) scores. However, use of natalizumab in early MS
stages has not been systematically studied. OBJECTIVES: To determine
characteristics associated with freedom from overall disease activity (no 24week confirmed EDSS progression, no relapses, no gadolinium-enhancing
lesions, and no new or enlarging T2-hyperintense lesions) at years 1 and
2 and freedom from clinical disease activity (no 24-week confirmed EDSS
progression and no relapses) at years 3 and 4 in natalizumab-treated
patients with relapsing-remitting MS (RRMS). METHODS: STRIVE
is a prospective, multicenter, single-arm observational study (duration
up to 4 years) of patients initiating treatment with natalizumab. Patients
18 to 50 years of age with an RRMS diagnosis of ≤3 years’ duration and
an EDSS score ≤4.0 and who test negative for anti-JCV antibodies ≤6
months prescreening or at baseline are eligible. Less than 36 months’ total
prior treatment with interferon beta, glatiramer acetate, or fingolimod is
permitted. RESULTS: Enrollment began December 2011, with plans
to enroll approximately 300 patients at 60 US centers. Primary endpoints
are proportion of patients free of overall disease activity at years 1 and 2
and proportion of patients free of clinical disease activity at years 3 and 4.
Additional endpoints include 24-week confirmed EDSS progression, relapse
rate, magnetic resonance imaging measures, and patient-reported outcomes
of cognitive function (Symbol Digit Modalities Test), capacity to work
(Work Productivity and Activity Impairment Questionnaire), and quality of
life (Multiple Sclerosis Impact Scale). Associations between early and longterm responses (relevant response factors identified by predictor analysis
method), adjusting for potential confounding factors, will be examined. In
a subset of approximately 100 patients, retinal function and vision will be
evaluated through optical coherence tomography and low-contrast visual
acuity testing. Baseline data will be presented. CONCLUSIONS: STRIVE
will systematically examine natalizumab use in early MS and will provide data
on patient characteristics associated with freedom from disease activity over
2 to 4 years. This may assist in benefit/risk-based treatment decisions for
anti-JCV antibody–negative patients with early RRMS.
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Preventing New Enhancing Lesions and Relapses After
Discontinuing Tysabri

Keywords: Disease-modifying treatments in MS, Natalizumab

BACKGROUND: Patients with multiple sclerosis (MS) receiving
natalizumab (Tysabri®) infusions may discontinue treatment due to a positive
JC virus (JCV) antibody status alone or positive status and length of time
on infusions, as these factors increase the risk of developing progressive
multifocal leukoencephalopathy (PML). Patients may experience a clinical
relapse and/or develop new enhancing lesions following discontinuation of
natalizumab, even in the absence of PML. For example, a patient in our
practice experienced a clinical relapse with vertigo, optic neuritis, and weakness
associated with 5 new enhancing brain lesions and 1 enhancing thoracic cord
lesion. Therefore, we aimed to establish a treatment algorithm to reduce the
risk of developing a relapse or new enhancing lesions after discontinuing
natalizumab. Adrenocorticotropic hormone (ACTH) gel (H.P. Acthar® Gel,
repository corticotropin injection) is FDA-approved for treatment of acute
MS exacerbations in adults. OBJECTIVES: The goal of our pilot case series
was to use ACTH to reduce inflammation after discontinuing natalizumab
and before symptoms or new enhancing MS lesions occurred (an off-label
use). METHODS: Patients who discontinued natalizumab due to JCV
antibody–positive status (alone or in combination with length of time on
infusion) were treated with ACTH gel 80 units SQ QD × 5 days at week 4,
month 2, and month 3 after discontinuing natalizumab. Disease-modifying
therapy (DMT) was initiated at week 4 with glatiramer acetate (Copaxone®)
or week 6 with intravenous immunoglobulin (IVIG). Data collected included
information from patient records, magnetic resonance images (MRIs), and
neurologic examination. RESULTS: We report results for 5 patients (4
female, 1 male; aged 35-57 years) who have been treated with the ACTH
protocol following discontinuation of natalizumab treatment (duration of
8-31 months); 4 patients also received glatiramer acetate and 1 received
IVIG. At varying intervals for MRI surveillance (2 patients at 4 months;
1 patient each at 6, 7, and 12 months), patients did not develop symptoms
of a clinical MS relapse or develop new enhancing lesions on MRI using
a 3-Tesla magnet with gadolinium. CONCLUSIONS: Patients who were
treated using a protocol of monthly pulse ACTH and a DMT following
discontinuation of natalizumab showed no increase in new enhancing T2
lesions on MRI and no new clinical relapse symptoms during up to 12
months of follow-up.
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A Comparison of Two Health-Related Quality of Life Measures in
Pediatric Demyelination
Austin Sye,1 E. Ann Yeh,2 Brenda Banwell,3 Christine Till1
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BACKGROUND: A first episode of acquired demyelination may be the
first presentation of multiple sclerosis (MS) in children. The initial episode
of demyelination may have physical, psychological, and social impacts, while
the risk for MS may cause stress that can negatively affect quality of life.
Assessment of health-related quality of life (HRQOL) is of major importance
in the evaluation of the effects of illness and treatment in childhood, but
the utility of different QOL measures in pediatric demyelinating disorders
is unknown. OBJECTIVES: To compare HRQOL outcomes in pediatric
patients with acquired demyelinating syndromes (ADS) using two wellknown questionnaires, the PedsQL 4.0 and Kidscreen-27. METHODS:
Participants included 18 patients with ADS and 29 healthy controls between
the ages of 8 and 18 years (ADS: mean = 12.5 ± 2.4 months; controls: mean
= 14.5 ± 1.8 months). Patients completed the PedsQL 4.0 and Kidscreen-27
child and adolescent self-report, and parents of the patients completed the
PedsQL 4.0 and Kidscreen-27 parent proxy-report 6 months after first
demyelinating attack (mean = 6.3 ± 1.0 months). Groups were compared
on the different scales of each questionnaire using analysis of variance.
RESULTS: On the self- and parent-report of the PedsQL, the Physical,
Emotional, and Social scales did not differ between groups. However, lower
School Functioning was reported by the patient group relative to controls on
the self-report (73.3 vs. 83.8, P = .02) and the parent-report (68.2 vs. 85.4, P
= .01). Overall score on the PedsQL was lower in the patient group on the
parent version (76.9 vs. 85.5, P = .05), but not the self-report version (80.0
vs. 84.7, P = .19). On the Kidscreen, all scores were within the normal range
and did not differ between groups (all P values >.50). CONCLUSIONS:
The overall score on the PedsQL may be more sensitive in assessing the
impact of HRQOL in children and adolescents with ADS. No one specific
HRQOL function as assessed by the PedsQL and Kidscreen differentiated
patients and controls, with the exception of the School Functioning scale on
the PedsQL. The lower score on the School Functioning scale is consistent
with patients having to miss school to make visits to the doctor within
the first 6 months after a demyelinating event. Based on these findings
and measurement properties of the PedsQL, we recommend its use for
assessment of HRQOL in youth with ADS.
Supported by: Hospital for Sick Children
Disclosure: Nothing to disclose
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Peginterferon Beta-1a via Autoinjector in Relapsing Multiple
Sclerosis
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BACKGROUND: An autoinjector could simplify self-injection of
polyethylene glycol-interferon beta-1a (peginterferon beta-1a) from a
prefilled syringe (PFS). Simplification of the injection process may reduce
the burden of administering a long-term therapy, as required in the
management of chronic and debilitating conditions such as multiple sclerosis
(MS), thereby potentially improving patient quality of life and compliance.
OBJECTIVES: To evaluate safety, tolerability, ease-of-use, and patient
satisfaction with a single-use autoinjector administering peginterferon beta1a in a subset of relapsing multiple sclerosis (RMS) patients participating in
ATTAIN, a long-term extension study involving patients who completed
96 weeks of the pivotal phase 3 ADVANCE trial. METHODS:
ATTAIN is a multicenter, dose-frequency blinded extension study of the
randomized, multicenter, double-blind, placebo-controlled ADVANCE
study investigating peginterferon beta-1a 125 µg given every 2 or 4 weeks.
In the 8-week ATTAIN substudy, a subset of patients self-administered
peginterferon beta-1a (125 µg) or placebo subcutaneously every 2 weeks;
the first two injections used the manual PFS and the next two injections
used the single-use peginterferon beta-1a or placebo autoinjector. Patients
were trained in the proper use of the autoinjector prior to the first injection;
they were not blinded to device. Primary endpoints of the substudy were
incidence of adverse events associated with use of the autoinjector, patient
assessment of injection pain score (via a visual analogue scale), and clinician
assessment of injection-site reactions. Additional endpoints included
patient assessment of ease-of-use and satisfaction with the autoinjector and
evaluation of autoinjector training materials (via questionnaire). RESULTS:
A total of 39 patients were involved in this substudy. Data from this study are
currently being analyzed and will be presented. CONCLUSIONS: Results
will help to establish the safety and tolerability profiles of peginterferon
beta-1a administered via autoinjector in MS patients, and evaluate patient
perceptions of the injection process using the autoinjector.

Status Scale (EDSS), and 11 single-item performance scales (mobility, hand,
vision, fatigue, cognition, bladder/bowel, sensory, spasticity, pain, depression,
and tremor). Analyses were restricted to 7851 patients with nearly complete
data. Factor and IRT analyses were used to evaluate the dimensional
structure of disability in study patients and to generate IRT scores of global
and domain-specific disability expressed on the standard deviation (z score)
metric. We used linear regression to identify patient characteristics associated
with each disability score and logistic regression to test the hypothesis of
independent association of the scores with unemployment. RESULTS: The
measurement structure of disability was best represented by a bifactor model
composed of a general scale of global disability and two uncorrelated scales
of extra-variability in physical (mobility, hand, bladder/bowel, spasticity, and
tremor) and mental disability (cognition, fatigue, pain, depression, vision). In
multivariable analysis, disease duration was the only characteristic positively
associated with all three disability z scores. Age at first symptoms was related
in complex ways with disability scores. Disease-modification therapy was
associated with lower scores of general and physical disability, but not of
mental disability. Native Americans had higher scores of general disability,
and men and African Americans higher scores of physical disability. All
three scores of disability were independent predictors of unemployment.
CONCLUSIONS: Controversies about risk factors for MS progression
might be attributable, at least in part, to limitations of the composite outcome
measures most frequently used in MS clinical research. IRT and bifactor
modeling appear to be promising approaches to improve these measures.
Supported by: Novartis Pharmaceuticals, National Multiple Sclerosis
Society (in part; award number HCO127); NARCOMS Registry is supported
in part by the Consortium of Multiple Sclerosis Centers and its Foundation
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New Measures of Neurologic Disability Derived from NARCOMS
Registry Data

Early Effect of Fingolimod on Clinical and MRI Outcomes in
Relapsing Multiple Sclerosis
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BACKGROUND: A challenge in multiple sclerosis (MS) clinical research
has been to account for the multiform manifestations of the disease.
OBJECTIVES: 1) To estimate linear scores of global neurologic disability
and uncorrelated scores of residual variability for specific disability
domains using North American Research Committee on Multiple Sclerosis
(NARCOMS) data and Item Response Theory (IRT) methods; 2) to assess
relations between disability scores and patient characteristics. METHODS:
Study data included recruitment surveys collected from 1998 to 2011.
Disability measures consisted of the Patient-Determined Disease Steps
(PDDS), which attempts to approximate steps of the Expanded Disability

BACKGROUND: Fingolimod is a once-daily sphingosine 1-phosphate
receptor modulator approved in the United States, European Union, and
other countries as first-line treatment for patients with relapsing forms of
multiple sclerosis (MS). OBJECTIVES: To evaluate the early clinical and
magnetic resonance imaging (MRI) effects of fingolimod at the approved
0.5 mg/day dose during the first 6 months of treatment in the FREEDOMS
and FREEDOMS II phase 3 studies. METHODS: FREEDOMS and
FREEDOMS II were 24-month, double-blind, randomized clinical trials
comparing the efficacy and safety of fingolimod vs. placebo in patients
with relapsing forms of MS. Data from FREEDOMS and FREEDOMS
II were analyzed for treatment differences between fingolimod 0.5 mg/
day and placebo on relapse and MRI endpoints within the first 6 months.
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Analyses were conducted on the intent-to-treat population. Prespecified
efficacy outcomes up to or at 6 months included proportions of patients free
of confirmed relapse; proportions free of T1 gadolinium (Gd)-enhancing
lesions, new/newly enlarged T2 lesions, and both T1 Gd-enhancing and new/
newly enlarged T2 lesions; mean numbers of T1 Gd-enhancing and new/
newly enlarging T2 lesions; and percentage brain volume loss. RESULTS:
In FREEDOMS, Kaplan-Meier (KM) estimates of the percentage of
patients free of confirmed relapse receiving fingolimod 0.5 mg vs. placebo
were 91.5% vs. 86.5% at 3 months (P = .025) and 86.5% vs. 77.9% at 6
months (P = .035). In FREEDOMS II, KM estimates of the percentage of
patients free of confirmed relapse on fingolimod 0.5 mg vs. placebo were
92.9% vs. 87.8% at 3 months (P < .001) and 87.4% vs. 77.9% at 6 months
(P < .001). The proportion of patients receiving fingolimod who were free
of T1 Gd-enhancing lesions at 6 months was similar in FREEDOMS and
FREEDOMS II (89.6% and 87.6%, respectively) and significantly greater
(P < .001) than in those receiving placebo (62.2% and 63.4%). Similarly,
the proportion of patients free of new/newly enlarged T2 lesions (64.7%
and 66.7% with fingolimod vs. 38.1% and 42.5% with placebo, P < .001)
and of both T1 Gd-enhancing and new/newly enlarged T2 lesions (65.0%
and 66.4% vs. 39.4% and 42.3%, P < .001) was significantly greater with
fingolimod, compared with placebo. Fingolimod also reduced the numbers
of T1 Gd-enhancing lesions and new/newly enlarged T2 lesions compared
with placebo by 85% and 72%. Significant differences in mean number of
T1 Gd-enhancing lesions and new/newly enlarged T2 lesions, as well as
brain volume loss, were observed at month 6 and were sustained over 2
years in both trials. CONCLUSIONS: In FREEDOMS and FREEDOMS
II, treatment with fingolimod 0.5 mg/day significantly reduced the risk of
relapse within 3 months and the development of new focal MRI lesions and
brain volume loss by the first study scan at 6 months. These early effects of
fingolimod appeared to be sustained for the duration of the trial.

1a, subcutaneous [SC] IFNβ-1a, and IFNβ-1b SC). This post hoc analysis
evaluated categorical data for the secondary patient-reported outcomes,
Beck Depression Inventory-II (BDI-II) and Fatigue Severity Scale (FSS), and
physician-assessed Clinical Global Impression of Improvement (CGI-I) at
month 3 and month 6 (last observation carried forward [LOCF]). Categories
were defined by clinically relevant thresholds. Differences in categorical
proportions between fingolimod and standard DMT were statistically
analyzed using the Cochran Mantel Haenszel Test with no adjustment for
multiple comparisons. RESULTS: In total, 1053 patients were randomized,
and 942 (fingolimod, n = 714; standard DMT, n = 229) completed the
study. For the BDI-II, 36.2% of patients in the fingolimod group and 33.5%
of patients in the standard DMT group had scores indicative of clinical
depression at baseline (P = .515), whereas the proportions for fingolimod
vs. standard DMT were 23.0% and 31.5% at month 3 (P = .013) and 22.9%
vs. 30.6% at month 6 (LOCF; P = .020). For the FSS, 66.5% of patients
in the fingolimod group vs. 66.4% of patients in the standard DMT group
had scores of borderline fatigued or fatigued at baseline (P = .866), whereas
the proportions for fingolimod vs. standard DMT were 60.6% vs. 66.8%
at month 3 (P = .066) and 59.9% vs. 67.3% at month 6 (LOCF; P = .052).
For the CGI-I, the proportion of patients with scores of very much/much/
minimally improved were 45.4% for fingolimod vs. 14.0% for standard DMT
at month 3 (P < .001) and 49.9% vs. 13.5% at month 6 (LOCF; P < .001).
CONCLUSIONS: In patients with relapsing MS who were candidates for
therapy change, higher proportions reported themselves to be not depressed
and not fatigued 3 months after switching to fingolimod vs. standard DMT,
with sustained benefit at 6 months (LOCF). In addition, higher proportions
of patients switching to fingolimod were rated by their clinician as very
much/much/minimally improved. These data demonstrate that benefits of
therapy switch from standard DMT to fingolimod are perceived by patients
and physicians.

Disclosure: Novartis Pharmaceuticals Corporation (employee and stockholder)
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BACKGROUND: Fingolimod is a once-daily, oral therapy approved for
relapsing forms of multiple sclerosis (MS). Many patients with MS do not
respond adequately to initial treatment with standard disease-modifying
therapy (DMT), and data are needed to inform treatment switching.
OBJECTIVES: Evaluate rates of depression, fatigue, and clinical
improvement in patients with relapsing MS switching to fingolimod vs.
standard DMT. METHODS: The study to Evaluate Patient OutComes
(EPOC) is a phase 4, open-label, multicenter, 6-month study in patients
with relapsing MS. Eligible patients were fingolimod-naive and had received
continuous treatment with interferon beta (IFNβ) or glatiramer acetate (GA)
for ≥6 months before study initiation. Patients were randomized 3:1 to oncedaily fingolimod 0.5 mg or standard DMT (GA, intramuscular [IM] IFNβ-
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Joint Commission Disease-Specific Care Certification Process for
Multiple Sclerosis
Jill M. Conway, Lindsey Belt, Michael Kaufman, Linda Moore, Marie Moore, Marlow
Price, Lisa Smart, Diana Sutton, Charlotte Craig
Neurology, Carolinas Healthcare System, Charlotte, NC
BACKGROUND: The Joint Commission Disease-Specific Care
Certification Program (DSC) evaluates clinical performance based on the
development and implementation of performance measures specifically
relevant for the treatment of a particular disease. This process was introduced
to improve the quality of patient care by emphasizing performance-based
measures. These measures focus on delivery of quality care and reflect
evidence-based medicine or national consensus guidelines for quality
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care. The DSC process requires the development of care plans using
effective data-driven performance improvement measures. OBJECTIVES:
Identify measurable and meaningful performance standards important
for quality care for multiple sclerosis (MS) patients. Measure and
document consistent execution of performance measures. Demonstrate
ability to transition to further performance measures at a large academic
medical center over 24 months. METHODS: Since there are no nationally
recognized consensus guidelines for quality MS care, we identified aspects
of MS care that could be measured objectively over time and enhance
clinician responsiveness to patient status. Objective tools, validated for MS
patients, were used to develop a plan of care for patients in each performance
category. We chose the following as MS Performance measures: 1) cognition
(Symbol Digit Modalities Test), 2) depression (Beck Depression Inventory
Fast Screen), 3) ambulatory status (Timed 25-Foot Walk), 4) communication
with primary-care physician (PCP copied on dictation). Completion of
these tests and implementation of the plan of care were monitored at the
MS center with monthly chart audits of performance in 1574 MS annual
encounters over 2 years. Results from monitoring were discussed at monthly
clinic staff meetings and plans to improve performance were identified.   
RESULTS: Monthly chart audits indicated high compliance in 1)
cognitive screening and plan of care (92% and 91%, respectively), 2)
depression screening and plan of care (96% and 93%), 3) 25-Foot Walk
and plan of care (97% and 96%), 4) communication with PCP (93% and
68%). CONCLUSIONS: DSC certification is a clinic-based process for
implementing performance measures to improve clinical performance. At
Carolinas Medical Center, we developed performance measures specific
to MS care, implemented the use of validated tools in regular clinic visits,
and identified areas of improvement. Through this process, we achieved an
improved culture of evidence-based patient care with mechanisms in place to
audit and continually verify adherence. The TJC/DSC certification program
allows regular addition of new performance measures to achieve these
ends. The Carolinas Multiple Sclerosis Center became the first MS center in
the nation to obtain DSC certification by the Joint Commission.
Disclosure: Jill M. Conway: AB Science, Avanir, Roche (grant/research support);
Acorda, Bayer (consulting fees); Teva (consulting fees, fees for non-CME services from
commercial interest or their agents); Biogen, Novartis (consulting fees, fees for non-CME
services from commercial interest or their agents, grant/research support). Lindsey Belt,
Marlow Price, Lisa Smart, Diana Sutton: Nothing to disclose. Michael Kaufman:
Biogen, Novartis (consulting fees, fees for non-CME services from commercial interest or
their agents, grant/research support); ABScience, Avanir, Genentech, Merck/Serono,
Roche (grant/research support); Acorda (fees for non-CME services from commercial
interest or their agents); Eli Lilly (ownership interest); Genzyme, Teva (consulting fees).
Linda Moore: Bayer, Pfizer (consulting fees). Marie Moore: Biogen, Novartis, Teva
(consulting fees). Charlotte Craig: Biogen, Novartis (consulting fees).
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Pharmaceuticals Corporation, East Hanover, NJ
BACKGROUND: Few data are available pertaining to the impact of
fingolimod on quality of life (QOL). OBJECTIVES: To present patientreported change in QOL, activities of daily living (ADLs), fatigue, and
depression after therapy switch from standard-of-care disease-modifying
therapy (DMT) for relapsing multiple sclerosis (MS) to fingolimod 0.5 mg.
METHODS: Eligible patients for the phase 4, multicenter, 6-month study
to Evaluate Patient OutComes (EPOC; NCT01216072) had relapsing MS,
were fingolimod-naive, and had received ≥6 months’ continuous treatment
with a standard DMT (interferon beta or glatiramer acetate) before study
initiation. Patients were randomized 3:1 to open-label fingolimod 0.5 mg
or standard DMT. Changes from baseline in patient-reported outcomes
(PROs) reported herein were secondary endpoints. The following PRO
instruments were used: health-related QOL, 36-item Short Form Health
Status Survey v2 standard (SF-36 v2), range of possible scores, 0-100; ADLs,
Patient-Reported Indices for MS scale (PRIMUS-Activities), range 0-30;
fatigue, Fatigue Severity Scale (FSS), range 1-7; depression, Beck Depression
Inventory-II (BDI-II), range 0-63. Higher scores on the PRIMUS-Activities,
BDI-II, and FSS represent worse functioning/symptoms; lower scores
on the SF-36 represent worse QOL. Treatment differences were analyzed
by analysis of covariance, last observation carried forward. RESULTS:
Improvement in mean scores for all PROs was observed from baseline to
end of study in the fingolimod group. Statistically significant differences
between fingolimod (n = 789) vs. DMT (n = 263) in change from baseline
score were observed for the SF-36 v2 physical component summary (1.7 vs.
0.4 for fingolimod vs. DMT, respectively; least squares [LS] mean treatment
difference, –1.3 [95% CI, –2.31 to –0.30]; P = .011), the SF-36 v2 mental
component summary (2.2 vs. 0.4; LS mean difference, –1.7 [–3.07 to –0.41];
P = .011), FSS (–0.3 vs. 0.0; LS mean difference, 0.3 [0.18-0.51]; P < .001),
and BDI-II (–3.2 vs. –0.8; LS mean difference, 2.5 [1.50-3.44]; P < .001).
The treatment difference observed on PRIMUS-Activities (–0.6 vs. –0.2;
LS mean difference, 0.4 [–0.26 to 0.96]) was not statistically significant (P
= .258). CONCLUSIONS: Therapy change to fingolimod 0.5 mg was
associated with greater improvements in physical and mental QOL, fatigue
symptoms, and depression symptoms vs. continued treatment with standard
DMT.
Supported by: Novartis Pharmaceuticals Corporation
Disclosure: Heidi Crayton: Novartis, Genzyme (speakers’ bureau); Novartis, Teva,
Genzyme, Avanir (grant/research support). Samuel F. Hunter: Bayer, Novartis, Teva,
Biogen Idec, Avanir, Acorda (speakers’ bureau); Biogen Idec, Novartis, Genzyme, Teva,
Eli Lilly, Roche (grant/research support); Roche (consulting fees). Cynthia Huffman:
Bionovo, Allergan, Salix, Evofem, Sanofi, Forest, Dr. Reddy Labs, Astellas, Merck,
PhaseBio, Pfizer, Ardea, Furiex, Novartis, Synthon, Osmotica, Teva, Takeda, AstraZeneca, Zalicus, Amgen, Eli Lilly, Synergy, Boehringer-Ingelheim, Regeneron, Biogen,
NABI, Gruenthal, Progenics, Rexahn (grant/research support). Neetu Agashivala,
Lesley Schofield, Kevin McCague, Luigi M. Barbato: Novartis Pharmaceuticals
Corporation (employee and stockholder).
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Improved Quality of Life After Therapy Change to Fingolimod
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1
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BACKGROUND: Alemtuzumab treatment significantly reduced the risk for
relapse and sustained accumulation of disability compared with subcutaneous
interferon beta-1a (SC IFNβ-1a) in a phase 3 trial in patients with relapsingremitting multiple sclerosis (RRMS) who had disease activity while on prior
therapy and baseline Expanded Disability Status Scale (EDSS) scores ranging
from 0 to 6.5 with a mean of 2.7. Alemtuzumab improved the mean disability
score during the 2-year study, while the mean disability score worsened in
IFNβ-1a-treated patients. OBJECTIVES: To evaluate the time course of
alemtuzumab’s effects on disability in comparison to SC IFNβ-1a in RRMS
patients who have had disease activity on prior therapy. METHODS:
CARE-MS II was a 2-year, randomized (2:1), rater-blinded trial comparing
alemtuzumab to IFNβ-1a in 628 active RRMS patients who had ≥1 relapse
while on therapy. Alemtuzumab was administered 12 mg/day intravenously
on 5 days at study start and on 3 days 12 months later. SC IFNβ-1a was
administered 44 μg 3 times weekly for 24 months. EDSS was assessed at
baseline and quarterly by blinded raters. Change from baseline was tested
with a repeated-measures mixed model with covariate adjustment for
geographic region and baseline EDSS. RESULTS: Alemtuzumab patients
were significantly better than SC IFNβ-1a patients on mean change from
baseline EDSS as early as month 6, with a net difference of 0.27 (P = .0003).
Alemtuzumab group mean EDSS score remained significantly lower than
that of the IFNβ-1a group at all subsequent time points through month 24
(net treatment group differences: month 9: 0.33, P < .0001; month 12: 0.25,
P = .0023; month 15: 0.24, P = .0073; month 18: 0.35, P = .0002; month 21:
0.38, P < .0001; and month 24: 0.41, P < .0001). Alemtuzumab patients also
showed significant mean improvement compared with baseline beginning at
month 6 (all P values <.05), while SC IFNβ-1a patients showed significant
mean worsening at most time points (all P values <.05) except months 3,
12, and 15. CONCLUSIONS: Alemtuzumab treatment led to disability
improvement that developed early and was durable through the 2-year study
period.
Disclosure: Heidi Crayton: Genzyme, Novartis (grant/research support); Genzyme,
Novartis, Acorda Therapeutics (consulting fees, speakers’ bureau). Douglas L. Arnold:
Bayer, Biogen Idec, Coronado Biosciences, Eli Lilly, EMD Serono, Genentech, Genzyme,
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Novel Model of Care for the Person with Multiple Sclerosis
Allyn A. Danni
Rehabilitation Services, Lehigh Valley Health Network, Allentown, PA
BACKGROUND: The interdisciplinary team caring for the multiple
sclerosis (MS) patient works most effectively in an integrated model
of care. This work describes the role of the physical therapist (PT) as an
integral part of the medical team. In this model, the PT is a partner with the
neurologist in a network whose goal is to provide comprehensive care to
the person with MS. METHODS: In an MS Center of Excellence, we have
introduced a PT as a member of the neurology office team. As a member of
the office team, the PT functions as a portal to rehabilitation services. The
PT provides functional screens and fall risk assessments to identify further
need for rehabilitation services, and to chronicle changes in disability. The
PT also provides valued input into necessary assistive devices and adaptive
equipment, power mobility and seating needs, bracing, and management of
orthopedic impairments. Perhaps most importantly, the PT educates patients,
caregivers, physicians, and physician extenders about the importance of early
intervention and appropriate use of rehabilitation services throughout the
course of the disease. CONCLUSIONS: Integrating a PT as a consultant
within the offices of the neurologist is a novel and welcome practice. This
model has led to high satisfaction for patients, caregivers, providers, and
the rehabilitation staff. The PT is able to identify functional changes early
and make recommendations appropriately. The neurologists and their midlevel providers have come to an improved understanding of the role of the
PT in preventing disability and promoting wellness and general fitness. The
PT can facilitate communication among medical providers and the treating
therapists.
Disclosure: Nothing to disclose
Keywords: Comprehensive care and MS
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BACKGROUND: Poor treatment adherence in patients with multiple
sclerosis (MS) may be associated with increased risk of severe relapse.
RebiSmartTM is the first electronic autoinjector for subcutaneous interferon
beta-1a (IFNβ-1a) treatment of relapsing MS (RMS) and was designed to
reduce several barriers to optimal adherence. OBJECTIVES: We evaluated
adherence to self-injected thrice-weekly subcutaneous IFNβ for treatmentnaive patients with RMS over 24 weeks. Here we present an interim analysis
of the MEASURE study primary and secondary endpoints. METHODS:
MEASURE (NCT01128075) was a multicenter, two-arm, noncomparative,
observational, 96-week phase 4 study to evaluate medication adherence when
using RebiSmartTM in treatment-naive patients with RMS. Adherence data
were automatically recorded by the electronic device injection log, which
records every injection successfully completed. Adherence was calculated
as 100 times the number of injections the patient administered, divided by
the expected number of injections over the 24-week treatment period. A
cutoff of ≥80% was used to define adherence and compliance to treatment,
and analyses were performed on effects reported for week 24. Treatment
persistence and patient experience questions were also evaluated. RESULTS:
Interim results show that 86.4% of patients (n = 110) demonstrated good
adherence at 24 weeks, with a mean adherence rate of 90.5%. Furthermore,
88.2% of patients were compliant and 93.6% of patients persisted on
treatment to 24 weeks. Patients reported the bothersome level of time
and preparation required for the injection with RebiSmartTM on a scale of
1 (not at all bothersome) to 5 (very bothersome). 91.0% of patients rated
the injection experience 1 or 2 at the 24-week point of the study. 31.8% of
patients found the injection process less bothersome at week 24 compared
to week 4, and 99.2% of patients stated that they would continue to use
RebiSmartTM. CONCLUSIONS: RebiSmartTM may be an effective device
to overcome barriers to adherence due to its ease of use. Patients maintained
high levels of adherence, compliance, and persistence in this study.
Supported by: EMD Serono Canada
Disclosure: Virginia Devonshire: Allergan, Bayer Pharmaceuticals, Biogen Idec,
EMD Serono, Merck Serono, Novartis, Teva Neurosciences (honoraria). Anthony
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BACKGROUND: Fingolimod is the first oral agent approved for the
treatment of relapsing-remitting multiple sclerosis (RRMS). Fingolimod acts
as a sphingosine-1-phosphate (S1P) receptor antagonist. S1P receptors are
found on T and B cells, in the heart, in the lungs, and on the eye.   The
effects on the cardiovascular system have been well documented to be
mostly bradycardia. In both phase 3 studies of fingolimod, a decrease in
heart rate was noted after the first dose and peaked at 4 to 5 hours after
administration. Because of these risks, the FDA has recommended that
all patients receive monitoring during the 6 hours following the first dose
administration. OBJECTIVES: To describe our experience with continuous
electrocardiographic monitoring of patients with RRMS starting on
fingolimod. METHODS: Since changes to the FDA recommendations for
first dose observation, a total of 25 patients with RRMS at our center began
treatment with fingolimod. After the first dose, all patients were observed for
6 hours with continuous electrocardiographic (ECG) telemetry, vital signs
were checked every hour, and 12-lead ECG performed before and after
the 6-hour period. A retrospective chart review revealed two patients with
arrhythmias during this period, presented here. RESULTS: Two out of 25
patients developed arrhythmia that led to discontinuation of fingolimod. The
first patient developed second-degree atrioventricular block at 5 1/2 hours
and the second patient had a sinus arrest with ventricular escape rhythm
for 45 seconds. Both patients had no prior cardiac disease and were not
taking other medications that may cause arrhythmia or bradycardia. These
arrhythmias may not have been detected without continuous ECG telemetry.
CONCLUSIONS: We suggest considering continuous online ECG
telemetry as the standard method for monitoring for potential arrhythmias
in patients starting on fingolimod. We also suggest considering an increase of
the observation period to >6 hours for patients starting fingolimod.
Disclosure: Elizabeth M. R. Dragan, Yochai Birnbaum: Nothing to disclose. George
J. Hutton: Acorda Therapeutics, Avanir, Genentech, Hoffman-LaRoche (grant/research
support); Bayer, EMD Serono, Pfizer, Teva Neuroscience (consulting fees); Biogen Idec,
Genzyme (consulting fees, grant/research support).
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BACKGROUND: Neuromyelitis optica (NMO) is a disabling central
nervous system (CNS) demyelinating disease. Treatment is usually
immunosuppression or B-cell targeted therapy. There are conflicting reports
about the benefit of natalizumab in patients with NMO. OBJECTIVES: To
describe a case of NMO presenting as multiple sclerosis (MS), worsening on
natalizumab. METHODS: Case report of a patient presenting with MS with
negative serum NMO antibody who significantly worsened on natalizumab.
RESULTS: A 51-year-old Hispanic woman developed bilateral, sequential
optic neuritis with incomplete recovery, followed quickly by partial
myelitis. Magnetic resonance images (MRIs) showed multiple enhancing
brain lesions and five to six small, nonenhancing spinal lesions. Serum NMOIgG was negative. She did poorly on Copaxone and Betaseron, with relapses
with new brain and spinal cord lesions. She was then started on natalizumab
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with a negative serum JC virus (JCV) antibody. She did well for 6 months,
then developed confusion (asking repetitive questions), aphasia, right-sided
weakness, numbness, and apraxia. Her MRI revealed large, bilateral, T2hyperintense, subcortical white matter lesions with patchy enhancement. Due
to concerns about progressive multifocal leukoencephalopathy (PML), she
was started on PLEX. She had a lumbar puncture with JCV PCR sent, which
came back negative twice. Initial cerebrospinal fluid (CSF) analysis revealed
a white blood cell (WBC) count of 19 with neutrophils of 44, lymphocytes
of 28, glucose 33, protein 153. Repeat CSF analysis revealed a WBC of 27,
protein 53, glucose 56. Viral studies, Gram stain, and culture were all negative.
She continued to decline with worsening right-sided weakness. MRI of her
spine was performed, which revealed subtle enhancement at T3-5. With
this new finding, her current symptoms were felt to be due to a relapse;
therefore, she was started on intravenous methylprednisolone (IVMP).
She had minimal improvement and was transferred to rehabilitation. By
follow-up on 5/22/12 in our clinic, she had significant improvement. After
discussion with the patient and her family, it was decided to start her on
Cytoxan. She received her first dose of Cytoxan on 6/4/12 and her second
dose on 6/27/12. Repeat MRI C- and T-spine (done at an outside facility)
revealed a longitudinally extensive (C1-7) lesion. Therefore, she was retested
for NMO-IgG, which came back positive at >160. She was admitted to the
hospital on 7/19/12 with confusion and dizziness. She was found to have
a multidrug-resistant urinary tract infection (UTI) and was treated with IV
antibiotics. During this admission, she developed acute left optic neuritis
and was treated with IVMP for 5 days followed by PLEX for 6 days. After
PLEX, she received her first dose of Rituximab. CONCLUSIONS: While
natalizumab has been shown to inhibit migration of T and B cells across the
blood-brain barrier, the increased peripheral B cells, particularly the CD19+
cells, may increase disease activity in patients with NMO. In addition, this
case highlights how closely NMO can mimic MS and the importance of
retesting patients for NMO antibody if clinical suspicion is high.
Disclosure: Elizabeth M. R. Dragan: Nothing to disclose. George J. Hutton: Acorda
Therapeutics, Avanir, Genentech, Hoffman-LaRoche (grant/research support); Bayer,
EMD Serono, Pfizer, Teva Neuroscience (consulting fees); Biogen Idec, Genzyme
(consulting fees, grant/research support).
Keywords: Disease-modifying treatments in MS
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Efficacy of Fingolimod in Ethnic Minorities
Elizabeth M. R. Dragan,1 Toni Saldana-King,1 George J. Hutton2
Neurology, Baylor College of Medicine, Houston, TX; 2Baylor College of Medicine,
Houston, TX
1

BACKGROUND: Multiple sclerosis (MS) is an autoimmune, demyelinating,
and degenerative disease of the central nervous system. It primarily
affects Caucasians, but it is also observed in African Americans, AfroCaribbeans, Asians, and Hispanics. There is a growing body of literature
describing the clinical differences or similarities of MS among different
ethnicities. However, there is very little literature to date regarding the efficacy
of the currently available disease-modifying therapies (DMTs) in minority
populations. There is some literature to suggest that African Americans may
respond differently to interferon therapy. There has been one retrospective
chart review evaluating the efficacy of the injectable therapies in patients
with MS in Argentina. There is no literature published to date regarding
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the efficacy of the first oral agent for MS, fingolimod, in ethnic minorities.
OBJECTIVES: To evaluate the efficacy of fingolimod in ethnic minorities.
METHODS: Retrospective chart review of ethnic minorities started on
fingolimod in our clinic. The charts of all patients started on fingolimod from
September 2010 to August 2012 were reviewed. Those patients identified as
African American, Hispanic, Arabic/Middle Eastern, or Asian were included
in our analysis. Charts were reviewed for number of relapses in the 2 years
prior to starting on fingolimod therapy, number of relapses after starting
on fingolimod therapy, magnetic resonance imaging (MRI) changes on
fingolimod therapy, and prior DMT. RESULTS: All patients who had been
started on fingolimod from September 2010 to August 2012 were identified
and their charts reviewed. A total of 22 patients were identified as African
American, Hispanic, Arabic/Middle Eastern, or Asian. Of these, 13 are
African American, 6 Hispanic, and 3 Arabic/Middle Eastern. The annualized
relapse rate (ARR) in the 2 years prior to starting fingolimod was 0.66. After
starting fingolimod the ARR decreased by 75% to 0.16. Average duration
of fingolimod treatment was 15 months. One patient stopped fingolimod
therapy due to clinical relapse and MRI progression. One patient stopped
because she suffered a myocardial infarction while on therapy.
CONCLUSIONS: Fingolimod appears to be an effective therapy for
reduction of relapses in ethnic minorities with relapsing-remitting MS.
Disclosure: Elizabeth M. R. Dragan, Toni Saldana-King: Nothing to disclose. George
J. Hutton: Acorda Therapeutics, Avanir, Genentech, Hoffman-LaRoche (grant/research
support); Bayer, EMD Serono, Pfizer, Teva Neuroscience (consulting fees); Biogen Idec,
Genzyme (consulting fees, grant/research support).
Keywords: Disease-modifying treatments in MS
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Patient-Reported Experience Measures and Outcomes in Multiple
Sclerosis
Nikki Embrey,1 Delyth Thomas,2 Laura Parkes3
University Hospital, North Staffordshire, NHS Trust, UKMSSNA, IOMSN,
Stoke-on-Trent, United Kingdom; 2Wye Valley NHS Trust, UKMSSNA, IOMSN,
Hereford, United Kingdom; 3Merck Serono Ltd, Feltham, United Kingdom
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BACKGROUND: Proposed National Health Service (NHS) reforms in the
United Kingdom would require that disease-modifying drugs (DMDs) for
multiple sclerosis (MS) show improvements in patient-reported outcomes,
and provide evidence of patient satisfaction with the available support
services. OBJECTIVES: To establish the impact of DMDs and associated
support services on patient-reported experience measures and outcomes
(PROMS survey) in MS. METHODS: PROMS is an ongoing, observational,
prospective, cohort survey of UK patients newly diagnosed with relapsing
MS receiving an injectable DMD (subcutaneous [SC] interferon beta-1a
[IFNβ-1a]) or other DMD. Patients were recruited by independent home
care companies, responsible for delivering medications directly to patients
with MS in the UK. Online questionnaires are being issued at baseline and
every 12 weeks thereafter, up to a maximum of 96 weeks. Patients completed
the baseline questionnaire before they received their first injection and
have up to 4 weeks to complete each follow-up questionnaire. The study
is designed to assess treatment satisfaction with SC IFNβ-1a versus other
DMDs, health-related quality of life (using generic EuroQol–5 Dimension
[EQ-5D] and MS-specific MS Impact Scale-29), experience of support
services, impact on work productivity, and activity impairment. RESULTS:
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Baseline data are reported in this interim analysis (n = 168). The majority of
participants were female (75%), white (94%), and employed, with a mean age
of 38 years. At baseline, the EQ-5D score was 73.21 in the whole population,
equating to a utility of 0.71 (no significant difference between SC IFNβ-1a
and “other DMD” groups). There was no significant difference in workrelated impairment between SC IFNβ-1a and “other DMD” patients; at
baseline, 14.6% reported time missed from work due to health during the
last 7 days. “Moderate difficulties” with everyday activities were experienced
by 9% to 21% of patients. Generally, patients rated their MS nurses as very
good in terms of personal manner, listening, and practical skills. As expected,
there were no significant differences between the SC IFNβ-1a and “other
DMD” groups across any of the questionnaires. CONCLUSIONS: This
interim report provides an initial overview of patients participating in the MS
PROMS survey and their baseline responses prior to starting DMD therapy.
As expected, there were no significant differences in baseline characteristics
between patients in the SC IFNβ-1a group and “other DMD” group.
Supported by: Merck Serono Ltd (UK)
Disclosure: Nikki Embrey, Delyth Thomas: Merck Serono (honorarium as part
of the steering group for the PROMS study survey). Delyth Thomas: Novartis, Teva
(honoraria for advisory work). Laura Parkes: Merck Serono (employee).
Keywords: Disease-modifying treatments in MS
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Predictors of Successful Acceptance of Home Telemanagement
in Multiple Sclerosis
Joseph Finkelstein,1 Eunme Cha,1 Mitchell T. Wallin2
Washington, DC, VAMC, MS Center of Excellence, Baltimore, MD; 2Washington,
DC, VAMC, MS Center of Excellence, Washington, DC
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BACKGROUND: Multiple sclerosis (MS) is an autoimmune disease that
affects the central nervous system. Patients suffer from a wide range of
symptoms including muscle spasms, vision loss, problems with walking,
and reduced coordination. Due to the nature of MS progression, many
patients are unable or unwilling to travel to visit a doctor. In this study,
we assessed feasibility and acceptance of an online telemedicine application
that facilitates remote MS monitoring and management by helping patients
maintain a symptom diary, educating them about MS, and communicating
patient status to a case manager. OBJECTIVES: The Home Automated
Telemanagement (HAT) system was developed as a tool to assist patients
with MS with more effective MS self-management. This study investigated
factors affecting successful acceptance of home telemanagement by veterans
with MS. METHODS: A total of 20 consecutive patients with MS were
recruited from the Washington, DC, VA Medical Center. First, the research
staff visited the patient’s home and provided a training session on how to
access MS HAT from their home computer. The link to the website, user
ID, and password were given to each patient. During the home visit, a set of
questionnaires was administered to collect information about demographics
and self-care strategies. Then the patients were asked to use the MS HAT for
at least 1 month, preferably on a daily basis. The data were transferred via
secure Internet network to a care management website. MS HAT acceptance
was ascertained using semi-structured qualitative patient interviews
and attitudinal surveys at the end of the study. A regression model with
acceptance score as a primary outcome was used to identify factors affecting
acceptance of MS HAT. The model included age, race, years of education,

years of having MS, English proficiency, Expanded Disability Status Scale
(EDSS) score, and frequency of computer use at home. Statistical analyses
were performed using SAS version 9.0.
RESULTS: The mean age
of participants was 54 years (mean ± SD, 53.9 ± 10.0) and they had MS
on average for 15 years (14.5 ± 8.3), 70% were men, 60% were African
American, 85% used a computer at home, and 80% reported Internet use
on a daily basis. The initial training session lasted on average 26.6 ± 8.9
minutes. The mean EDSS score was 5.3 ± 2.3, with scores ranging from 1.0
to 8.0; 15% of participants had primary progressive MS, 30% had relapsingremitting MS, and 55% had secondary progressive MS. Based on the linear
regression model, fewer years of having MS, computer use at home once a
week or less, and better English proficiency were significant factors for MS
HAT acceptance. Age, race, and years of education did not show statistically
significant association with the acceptance score. CONCLUSIONS: The
MS HAT application provides a novel way to manage MS and to bring
patients and doctors closer. Tailoring this technology to patient needs and
preferences may improve its acceptance by veterans with MS.
Supported by: National Multiple Sclerosis Society and Department of
Veterans Affairs Merit Review Grant
Disclosure: Joseph Finkelstein, Eunme Cha: Nothing to disclose. Mitchell T. Wallin:
Biogen Idec (grant/research support).
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Treatment Satisfaction and Clinical Improvement After Switch to
Fingolimod
Edward Fox,1 Keith Edwards,2 J. Gordon Burch,3 Edward Kim,4 Linda Pestreich,4
Kevin McCague,4 Luigi M. Barbato4
MS Clinic of Central Texas, Round Rock, TX; 2MS Center of NE New York,
Latham, NY; 3Blue Ridge Research Center, Roanoke, VA; 4Novartis Pharmaceuticals
Corporation, East Hanover, NJ
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BACKGROUND: Fingolimod efficacy and safety have been established,
but treatment satisfaction had not been assessed. OBJECTIVES: To present
patient-reported treatment satisfaction and physician-reported clinical
improvement after change from standard disease-modifying therapy (DMT)
to fingolimod. METHODS: Eligible patients for the phase 4, multicenter,
6-month study to Evaluate Patient OutComes (EPOC; NCT01216072) had
relapsing multiple sclerosis (MS), were fingolimod-naive, and had received
≥6 months’ continuous treatment with a standard DMT (interferon beta or
glatiramer acetate). Patients were randomized 3:1 to open-label fingolimod
0.5 mg or standard DMT. The primary endpoint was change from baseline
in Treatment Satisfaction Questionnaire for Medication (TSQM) global
satisfaction subscale score. Change from baseline in TSQM effectiveness,
side effects, and convenience subscales and the physician-reported Clinical
Global Impression of Improvement (CGI-I) were secondary endpoints.
TSQM scores were transformed to a 100-point scale; higher scores indicate
greater satisfaction. The CGI-I is scored from 1 to 7, with 1 = very much
improved and 7 = very much worse. Adverse events (AEs) were monitored.
RESULTS: 943 (89.6%) patients completed the study. Patient characteristics
were balanced across treatment groups. Baseline TSQM global satisfaction
scores were 60.0 and 58.2 with fingolimod and DMT, respectively. By month
6, least squares (LS) mean scores increased by 20.4 with fingolimod vs. 2.9
with DMT (LS mean treatment difference, 17.5; 95% CI, 14.22-20.83; P <
.001; last observation carried forward). For TSQM effectiveness, side effects,
and convenience subscales, LS mean treatment differences at month 6 were
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12.5 (95% CI, 9.19-15.72; P < .001), 18.5 (95% CI, 15.31-21.67; P < .001),
and 37.6 (95% CI, 35.64-39.55; P < .001), respectively. At month 6, mean
(SD) CGI-I in the fingolimod vs. DMT group was 3.2 (1.13) vs. 3.9 (0.63;
P < .0001). AEs occurred in 78.8% vs. 62.0% of patients with fingolimod
and DMT, respectively; serious AEs occurred in 4.0% vs. 2.0%. AEs most
common with fingolimod were headache (12.4%), fatigue (11.5%), and upper
respiratory tract infection (6.5%). CONCLUSIONS: Patients reported
greater treatment satisfaction, particularly regarding convenience, after
therapy change to fingolimod vs. continued treatment with a standard DMT;
this corresponded with greater physician-perceived clinical improvement.
AE patterns were similar to phase 3 trials and were expected given the study
design.
Supported by: Novartis Pharmaceuticals Corporation
Disclosure: Edward Fox: Bayer Pharmaceuticals Corporation, Biogen Idec, EMD
Serono, Genzyme Corporation, Neura, Novartis, Opexa Therapeutics, Pfizer Inc,
Teva Neuroscience (consulting fees); Biogen Idec, Eli Lilly, EMD Serono, Genzyme
Corporation, Novartis, Ono Pharmaceutical, Roche Diagnostics Corporation, SanofiAventis Pharmaceuticals, Inc, Teva Neuroscience (grant/research support). Keith
Edwards: Biogen Idec, Novartis, Actelion, Janssen Pharmaceutica, Acorda Therapeutics,
Genzyme Corporation, Eli Lilly (grant/research support); Novartis Pharmaceuticals,
Acorda Therapeutics, EMD USA, Serono, Inc, Biogen Idec (consulting fees). J. Gordon
Burch: Nothing to disclose. Edward Kim: Novartis Pharmaceuticals Corporation
(employee and stockholder). Linda Pestreich, Kevin McCague, Luigi M. Barbato:
Novartis Pharmaceuticals Corporation (employee and stockholder).
Keywords: Disease-modifying treatments in MS
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First Case of Immune Thrombocytopenia in the CAMPATH
Extension Trial (CAMMS03409)
Malcolm H. Gottesman,1 Shicong Ye,1 John Delmonte Jr.,2 Abigail Mcnall,1 Kimberly
Byrnes,1 Eileen Boylan,1 Denise Cheng1
1
Neuroscience, Winthrop University Hospital, Mineola, NY; 2Hematology, The Saratoga
Hospital, Saratoga Springs, NY

BACKGROUND: Immune thrombocytopenia (ITP) is a rare adverse effect
caused by the treatment of relapsing-remitting multiple sclerosis (RRMS)
with alemtuzumab (Campath). Secondary ITP is caused by drug exposure
or an underlying disease process; primary ITP occurs in the absence of
an identifiable cause. Drug-induced secondary ITP occurs while taking
the offending agent and often is corrected by discontinuation and brief
immunotherapy treatment; primary ITP usually requires more protracted
immune treatment. The six previously reported cases of alemtuzumabinduced ITP in multiple sclerosis (MS) patients were delayed, occurring 19
to 39 months after initial exposure and 1 to 15 months after last exposure.
When diagnosed and treated promptly, alemtuzumab-induced secondary
ITP responds readily to oral steroid treatment, as occurred in this case.
OBJECTIVES: To report what we believe to be the first case of ITP
occurring in the CAMPATH Extension Trial and the seventh reported case
of ITP in a Campath-treated MS patient. METHODS: Literature review
and case presentation: A 35-year-old man was diagnosed with RRMS in
2004 and treated with interferon beta-1a (Rebif), which was maintained until
2010 when he entered the CAMPATH trial (CARE MS 2). The past medical
history was notable only for asthma and morbid obesity. He received five 12mg intravenous daily doses of Campath in August 2010 and three additional
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doses in August 2011. Monthly blood counts were normal until November
2012, when the platelet count was 51K/μL; 4 days later it fell to 6K/μL.
The peripheral smear showed markedly reduced platelets, occasional large
platelets, and no obvious giant platelets. ITP was then diagnosed, 27 months
after the initial Campath treatment and 15 months after the last infusion.
Upon direct questioning, the patient recalled an episode of mild epistaxis the
prior week that he did not consider significant or report. The examination
was notable only for scattered faint lower-extremity petechiae; there was
no other evidence of bleeding. A large bruise developed underneath the
blood pressure cuff after it was removed. There were no findings indicating
infection or any other illness. The only other medication was an asthma
inhaler that he had used intermittently for several years. RESULTS: He was
started on oral prednisone 100 mg daily with normalization of his platelet
count within a week to 345K/μL. 25 days later he abruptly terminated a
tapering dose of prednisone and his platelets were noted to be 148K/μL.
Low-dose prednisone treatment was reinstituted; the most current platelet
count is 298K/μL on prednisone 20 mg per day. CONCLUSIONS: This
case highlights the need for continued laboratory and clinical monitoring to
detect the delayed occurrence of ITP following the treatment of MS with
alemtuzumab. This patient had no significant clinical manifestations of
thrombocytopenia; the diagnosis was made by protocol-mandated monthly
blood testing 27 months after the initial alemtuzumab treatment.
Disclosure: Malcolm H. Gottesman: Biogen, Genzyme, Teva (consulting fees). Shicong
Ye, John Delmonte Jr., Abigail Mcnall, Kimberly Byrnes, Eileen Boylan, Denise Cheng:
Nothing to disclose.
Keywords: Disease-modifying treatments in MS, Immunology and MS, ITP
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Elsie E. Gulick
Nursing, Rutgers, the State University of New Jersey, Ringoes, NJ
BACKGROUND: Specialty certification recognizes individuals with
advanced knowledge and skills designed to promote quality patient care,
encourage continued personal and professional growth in caring for patients,
and enhance the health-care institution’s recognition for exceptional service.
OBJECTIVES: Study purposes were 1) to determine perceived value
and perceived challenges and/or barriers to specialist certification among
multiple sclerosis (MS) certified specialists (MSCSs) a) who are currently
MS certified and b) whose MS certification has lapsed; and 2) to determine
whether differences existed between currently certified MSCSs and those
with lapsed MS certification regarding perceived value and challenges and/
or barriers to specialist certification. METHODS: The sample consisted of
66 currently certified MSCSs and 19 MS specialists with lapsed certification.
Scales included the 18-item Perceived Value of Certification Tool (PVCT), the
11-item Perceived Challenges and Barriers Scale (PCBS), and a demographic
form. Data analysis included descriptive, correlation, independent t tests,
factor analysis, and alpha reliability procedures. RESULTS: The sample
was 86.2% female and 90.6% Caucasian, with a mean age of 49 years.
MS certification specialty provider types included physical therapists
(41.5%), occupational therapists (15.9%) and fewer physician assistants,
neurologists, psychologists, and social workers. Work facility included
outpatient center (44.2%), physician’s office (15.1%), hospital (10.3%), and
fewer rehabilitation centers, private practices, long-term-care rehabilitation,
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and academic institutions. Primary service areas included patient care
(63.2%) and fewer teaching, consultation, and research. Factor analysis
of the PVCT yielded four subscales: Personal Value, Employment Value,
Practice Standard, and Recognition, with alpha reliabilities ranging between
0.75 and 0.86 for subscales and 0.91 for the total scale. Factor analysis of
the PCBS yielded three subscales: Practice Irrelevance, No Reward, and
Unavailability of Preparatory Test Material, with alpha reliabilities ranging
between 0.60 and 0.86 for subscales and 0.691 for the total scale. Currently
certified MSCSs had significantly higher scores for total PVCT than lapsed
MS certification subjects (t = 2.290, P = .025); and higher PVCT subscale,
Employment Value (t = 2.35, P = .021), and PVCT subscale, Recognition
(t = 3.294, P = .013). No statistically significant differences were observed
for total PCBS and its subscales. Reasons cited for lapsed certification were
retirement, no longer worked with MS patients, inconvenience, costs, no
rewards, and no close test site. CONCLUSIONS: Important study findings
are the identification of specific valued areas by MSCSs using reliable and
valid scales and identification of reasons that recertification of MSCS was
not undertaken.
Supported by: Consortium of Multiple Sclerosis Centers
Disclosure: Nothing to disclose
Keywords: Comprehensive care and MS, Employment in MS
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Biostatistics, University of Alabama at Birmingham, Birmingham, AL; 3University
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Disorders and Stroke, National Institutes of Health, Bethesda, MD
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BACKGROUND: Randomized clinical trials are large undertakings,
financially and administratively. Electronic data capture has reduced the need
for on-site data monitoring by allowing for built-in rules prohibiting clearly
incorrect or out of range data entry. Data queries and on-site monitoring
are necessary for in-range transcription errors and validation of key study
outcomes. The CombiRx trial allows for assessment of an electronic data
system with both on-site and remote data monitoring. OBJECTIVES:
Assess the CombiRx data entry, management, and monitoring system
through the number of data changes made by on-site monitors (SM), by
remote monitoring (RM), and by the clinical site (CS). METHODS:
CombiRx randomized 1008 participants, across 69 sites, with two screening
visits, a baseline visit, quarterly visits (up to 90 months), and unscheduled
visits, including 39 case report forms. Data changes were tracked using a webbased administrative site that recorded the individual making the change, the
form, field, original value, new value, and reason for change. Changes made
at the site to a completed form required an authorization code and recorded
similar information. RESULTS: Over 23,465,000 data fields were entered
on more than 267,000 forms between January 2005 and March 2012. A
total of 22,937 changes were made by monitoring: SM 14,983; RM 17,954;
and 2914 forms were unlocked by 66 sites to make changes. The SM had 8
personnel make changes, and RM 12, with no difference in the number of
changes made between RM and SM personnel (P = .82), but requiring SM

personnel to execute more than 300 on-site visits. The most common forms
with data changes were concomitant medications (6098 field edits), Multiple
Sclerosis Functional Composite (MSFC) (4220), and Functional Systems and
Expanded Disability Status Scale (EDSS) (4220), with the least number of
changes made to single-use forms Terminating Study Therapy (5) and Death
Notification (2). Additional analyses of field-specific changes and fiscal costs
of monitoring will also be presented. CONCLUSIONS: Electronic data
capture has allowed for increased monitoring at the site level at the time of
data entry. In addition, RM with statistical analysis allows for monitoring
of fields over time to detect data values out of expected ranges without
the travel required for external site monitoring visits. On-site monitoring
of data could be reduced with increased RM personnel and would reduce
administrative costs of large clinical trials.
Supported by: Novartis Pharmaceuticals and National Institute of
Neurological Disorders and Stroke, National Institutes of Health (phase 3
study: UO1NS045719, Planning Grant: R21NS41986)
Disclosure: Tarah Gustafson, C. Steve Powell, Amber Salter, Jing Wang, Robin
Conwit: Nothing to disclose. Fred D. Lublin: Abbott, Acorda, Actelion, Avanir,
Bayer HealthCare Pharmaceuticals, Biogen Idec, Celgene, Coronado Bioscience, EMD
Serono, Genmab, Genzyme, Johnson & Johnson, Medicinova, MedImmune, MorphoSys,
Novartis, Pfizer, Questcor, Revalesio, Roche, Sanofi, Teva Neuroscience (consulting fees);
Elsevier: Multiple Sclerosis and Related Disorders (editorial). Jerry Wolinsky: Millipore
(Chemicon International) Corporation (royalty); Bayer HealthCare, Celgene, Consortium
of MS Clinics, Genzyme, Jansen RND, Medscape CME, Novartis, PRIME, SanofiAventis, Serono Symposia International Foundation, Teva Pharma, Teva Neurosciences
(consulting fees); National Multiple Sclerosis Society, National Institutes of Health,
Sanofi-Aventis (grant/research support). Gary Cutter: Apotek, Biogen Idec, Cleveland
Clinic, GlaxoSmithKlein Pharmaceuticals, Gilead Pharmaceuticals, Modigenetech/
Prolor, Merck/Ono Pharmaceutical (grant/research support); Alexion, Allozyne, Bayer,
Celgene, Coronado Biosciences, Consortium of Multiple Sclerosis Centers, Diogenix,
Klein-Buendel Inc, Medimmune, Novartis (consulting fees). Stacey S. Cofield: American
Shoulder and Elbow Society, Department of Defense, MedImmune, Orthotech Biotech,
Teva Neuroscience (consulting fees).
Keywords: Data management, Epidemiology of MS
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Prolonged Enhancement of a Demyelinating Lesion Mimicking
Lymphoma
Paula Hardeman, Elliot Frohman, Benjamin Greenberg
Neurology & Neurotherapeutics–MS Clinic, UT Southwestern Medical Center, Dallas,
TX
BACKGROUND: Primary central nervous system lymphoma (PCNSL) is
characterized as a rare group of non-Hodgkin lymphoma, typically of B-cell
origin, whose incidence has increased over the last 3 decades. Although the
main risk for PCNSL has been among those with immunodeficiency, recent
studies have indicated that the incidence among immunocompetent patients
has increased (Schlegel 2009, Villano 2011). Typically PCNSL has magnetic
resonance imaging (MRI) findings similar to those for demyelinating diseases.
PCNSL can present as unifocal or multifocal homogeneous enhancing
lesions on MRI (Zhang 2011). We present the case of a 61-year-old Caucasian
female with a 1-year history of relapsing-remitting multiple sclerosis that was
being treated with interferon beta-1a who on routine brain MRI had a new
enhancing lesion that was suspicious for neoplasm. The lesion’s enhancement
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pattern persisted for over 6 months. She had repeat lumbar punctures for
cerebrospinal fluid (CSF) analysis. She had flow cytometry of her CSF, which
revealed a slight proliferation of B cells initially, but subsequent CSF analysis
was inconclusive. Repeated brain MRI and MR spectroscopy continued
to reveal an enhancing lesion suspicious for neoplasm. Eventually after 6
months her enhancement resolved. CONCLUSIONS: Currently there
are limited diagnostic criteria and/or testing to help discern changes on
MRI that are suggestive of PCNSL in patients with demyelinating diseases.
Immunocompromise and immunodeficiency are the main risk factors for
PCNSL, and frequently patients with demyelinating diseases are treated with
chemotherapy drugs. PCNSL incidence is increasing in immunocompetent
patients. This case history and imaging show the need for better diagnostic
testing in patients with demyelinating diseases who have changes that are
suspicious for PCNSL.
Disclosure: Paula Hardeman: Questcor (consulting fees). Elliot Frohman: Acorda,
Biogen, Novartis (consulting fees). Benjamin Greenberg: Accelerated Cure Project, Guthy
Jackson Charitable Foundation (grant/research support); DioGenix (ownership interest);
DioGenix Inc, Greater Good Foundation (consulting fees); Multiple Sclerosis Association
of America, EMD Serono (honoraria).
Keywords: Imaging and MS
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BACKGROUND: Gilenya™ (fingolimod) is a once-daily, oral therapy
approved for relapsing forms of multiple sclerosis (MS). The safety profile of
fingolimod has been well characterized in a large clinical trial program in MS
and postmarketing surveillance; however, the safety profile of fingolimod
in pregnancy and fetal outcomes has not yet been well established.
OBJECTIVES: To collect and evaluate the safety data on maternal, fetal,
and infant outcomes associated with exposure to fingolimod, immediately
before and during pregnancy. METHODS: The Gilenya Pregnancy Registry
is a multinational, observational, prospective registry study with a minimum
duration of 6 years, and plans to include up to 500 pregnant women exposed
to at least one dose of fingolimod before (no more than 8 weeks before
last menstruation) or anytime during pregnancy. Pregnancy and maternal
outcome measures, which will be collected during and at the end of pregnancy,
include the frequency of major and minor congenital malformations and any
other pregnancy or fetal outcomes that may arise. Infants will be followed
for 1 year postpartum. Reference data for comparison will be retrieved
from US Centers for Disease Control, European Surveillance of Congenital
Anomalies, published medical literature, and other MS registries. RESULTS:
The Gilenya Pregnancy Registry was launched and activated worldwide in
February 2012. Seven patients have been enrolled as of August 2012. The
most recent data on maternal/fetal exposure to fingolimod and associated
outcomes reported in the registry will be presented. CONCLUSIONS: The
Gilenya Pregnancy Registry is designed to investigate and generate a reliable
safety profile regarding pregnancy outcomes and fetal effects resulting from
fingolimod exposure. Study findings will be useful to physicians treating and
counseling pregnant women with MS who have been or may be exposed to
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fingolimod during pregnancy.
Supported by: Novartis Pharma AG
Disclosure: Yvonne Geissbuehler: Novartis AG (employee and stockholder). Estel
Plana Hortoneda: Novartis Farmaceutica SA (employee and stockholder). Ron
Hashmonay, Simrat Randhawa: Novartis Pharmaceuticals Corporation (employee and
stockholder).
Keywords: Disease-modifying treatments in MS, Family and caregivers,
Neuropathology and pathogenesis, MS and pregnancy, MS and fetus,
Fingolimod
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BACKGROUND: Treatment initiation with fingolimod can induce a
transient, generally asymptomatic reduction in heart rate that is maximal by
4 to 6 hours after the first dose and attenuates over the following weeks
with continued dosing. OBJECTIVES: To present first-dose observation
data (FDO) from the Evaluate Patient OutComes (EPOC) study after switch
from standard-of-care disease-modifying therapy (DMT) to fingolimod 0.5
mg. METHODS: Eligible patients for the 6-month, multicenter, phase 4
EPOC study (NCT01216072) had relapsing multiple sclerosis (MS), were
fingolimod-naive, and had received ≥6 months’ continuous treatment with a
standard DMT (interferon beta or glatiramer acetate) before study initiation.
Patients with significant cardiac history or poorly controlled hypertension
were excluded. Patients were assigned 3:1 to open-label fingolimod 0.5 mg
or standard DMT with no washout of prior DMT. First-dose observation
assessments included a predose electrocardiogram (ECG) and predose (plus
hourly postdose) measurements of sitting heart rate (HR) and blood pressure
(BP), and a subgroup of patients had a 6-hour postdose ECG. RESULTS:
Patients receiving fingolimod (n = 783) were mostly women (75.9%) with
a mean age of 46.0 years. Mean predose HR was 74.1 bpm. Nadir HR
was reached by 5 hours postdose (mean change from baseline, −8.3 bpm)
and began to recover by 6 hours. Eight patients (1%) had symptomatic
bradycardia, most frequently dizziness, and all spontaneously recovered with
no treatment. No second-degree AV block was observed in the postdose
ECG substudy (n = 139). CONCLUSIONS: Consistent with previous
studies, cardiac effects after fingolimod treatment initiation were transient
and benign in nature.
Supported by: Novartis Pharmaceuticals Corporation
Disclosure: Bruce L. Hughes: Teva, EMD Serono, Biogen Idec, Acorda, Questcor,
Bayer, Novartis, Genzyme (grant/research support, speakers’ bureau and advisory
boards). Mark Cascione: Acorda Therapeutics, Bayer HealthCare Pharmaceuticals,
Biogen Idec, EMD Serono, Genzyme, Novartis, Pfizer, Sanofi-Aventis, Teva (consulting
fees, grant/research support). Kevin McCague, Linda Pestreich, Lesley Schofield,
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stockholder).
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BACKGROUND: Repetitive music, consisting of “catchy tunes,” which
is spontaneously perceived without an external stimulus is a common
phenomenon. The term “earworm,” derived from the German word
“Ohrwurm,” has been used to describe the existence of segments of lyrics
that are replayed in the mind for short periods of time. OBJECTIVES:
Musical and auditory hallucinations are well described in certain neurologic
and psychiatric diseases. Musical hallucinations due to neurologic disease
have previously been mentioned in the literature mainly as case reports.
Common causes include focal brain lesions, epilepsy, hearing impairment,
and intoxication. Hallucinations may occur in 10% of multiple sclerosis
(MS) patients as neuropsychiatric manifestations of the disorder or as a
consequence of medications. METHODS: The patient is a 54-year-old righthanded woman with onset of symptoms related to MS 30 years ago. Due to
suboptimal response with platform therapy and noncompliance, the patient
was started on natalizumab in March 2010. She noticed progression in her
disease a year after treatment was initiated. In April 2011, she also became
aware that strange words and pieces of music would occur repeatedly in her
mind. There was no history of hearing loss, epilepsy, or psychiatric disease.
She did not respond to any treatment. Natalizumab was discontinued and
she was treated with intravenous steroids in January 2012.RESULTS: Her
mental confusion cleared, but there was no improvement in the presence of
involuntary words and lyrics in her mind. An analysis of our case brings up the
question whether her symptoms are due to “earworms” or are true musical
hallucinations that can arise from different parts of the auditory pathways.
The repetitive words and lyrics are suggestive of intrusive thoughts. They
seem to arise from inside her head rather than from an external source.
She does have insight into the problem, does not recognize triggers, and
tries to subdue the sounds by different techniques.CONCLUSIONS:
Our case seems to be experiencing the phenomenon of “sticky music” but
with more persistent and complex features. It is possible that our patient
with long-standing MS and with demonstrable white matter lesions in the
cerebral hemispheres on magnetic resonance imaging (MRI) has experienced
a “deafferentation” in her auditory connections. She may be describing
musical hallucinations rather than a recurrent “Ohrwurm.” Further work
is needed to understand the pathophysiology of musical phenomena in
neurologic diseases such as MS.
Disclosure: Nothing to disclose
Keywords: Disease-modifying treatments in MS, Musical hallucinations in
MS, Psychological issues and MS
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BACKGROUND: Brain atrophy indicates tissue damage and is an
important outcome measure in multiple sclerosis (MS) clinical trials. In
clinical studies, fingolimod, a once-daily, oral therapy approved for relapsing
forms of MS, has consistently reduced the loss of brain volume (BV) and
inflammatory lesion activity. OBJECTIVES: To assess the magnitude
of treatment effect of fingolimod (0.5 mg/day) vs. placebo or interferon
beta-1a (IFNβ-1a) intramuscular (IM) on BV in phase 3 trials in patients
with relapsing-remitting MS. METHODS: Total BV loss was measured
in three phase 3 trials (TRANSFORMS, FREEDOMS, FREEDOMS II)
with structural image evaluation using normalization of atrophy (SIENA),
and baseline BV was measured using a cross-sectional method (SIENAX).
Magnetic resonance imaging (MRI) was performed within 30 days prior to
randomization and at months 6, 12, and 24 (FREEDOMS, FREEDOMS
II only). Efficacy was assessed by a blinded central MRI reader. Predefined
analysis of BV was conducted by using rank ANCOVA model or Wilcoxon
rank sum test. Correlations of BV and other disease characteristics were
analyzed for each study independently at baseline and during the studies.
RESULTS: Fingolimod significantly reduced BV loss compared with
placebo over 2 years by 36% in FREEDOMS (–0.84% vs. –1.31%) and
by 33% in FREEDOMS II (–0.86% vs. –1.28%). In TRANSFORMS,
fingolimod significantly reduced BV loss over 1 year compared with IFNβ1a IM by 31% (–0.31% vs. –0.45%). The effect was evident by 6 months of
treatment in placebo-controlled studies (FREEDOMS and FREEDOMS II).
CONCLUSIONS: Fingolimod is the only MS therapy to have consistently
reduced the rate of BV loss in three phase 3 studies.
Supported by: Novartis Pharmaceuticals Corporation
Disclosure: Douglas Jeffery: Bayer, Biogen, Teva, Serono, Pfizer, Novartis (grant/
research support); Bayer, Biogen, Teva, Serono, Pfizer, Glaxo, Novartis, Acorda,
Genzyme, Questcor (consulting fees). Jeffrey A. Cohen: Biogen Idec, Department of
Defense, Genzyme, National Institutes of Health, National Multiple Sclerosis Society,
Novartis, Receptos, Synthon, Teva (grant/research support); Teva (consulting fees).
Xiangyi Meng, Ron Hashmonay: Novartis Pharmaceuticals Corporation (employee and
stockholder).
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Effect of Fingolimod on Brain Atrophy: MRI Data from Phase 3
Studies
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BACKGROUND: In CARE-MS II, alemtuzumab reduced the relapse rate
over 2 years compared with subcutaneous interferon beta-1a (SC IFNβ-1a)
(0.26 vs. 0.52; 49% reduction; P < .0001) in active relapsing-remitting multiple
sclerosis (RRMS) patients who had experienced disease activity on prior
therapy. OBJECTIVES: Evaluate the effects of alemtuzumab on relapse rate
over time in the CARE-MS II study. METHODS: Active RRMS patients
who had relapsed on prior therapy were randomized to receive alemtuzumab
12 mg intravenously on 5 days at study start and on 3 days 1 year later or
SC IFNβ-1a 44 µg three times weekly. Relapse events were required to last
≥48 hours, required objective signs as assessed by blinded raters, and were
adjudicated by an independent committee. RESULTS: Alemtuzumab’s
superior effect on relapse reduction was statistically significant (P = .046)
within 4 months of initiating treatment and was maintained throughout the
study period. Compared with IFNβ-1a, alemtuzumab reduced the relapse
rate by 54% in year 1 (P < .0001) and 41% in year 2 (ie, months 12 to 24)
(P = .0017). Percentage of patients experiencing relapse in the alemtuzumab
group vs. the IFNβ-1a group were 12% vs. 29% through month 6, 24% vs.
43% through month 12, and 35% vs. 51% through month 24. Analysis of
cumulative monthly relapses among patients receiving alemtuzumab showed
that its effect on relapse rate was consistent throughout the 24 months of
the study. CONCLUSIONS: Alemtuzumab suppressed relapses more
effectively than high-dose, high-frequency SC IFNβ-1a in active RRMS
patients who had experienced disease activity on previous therapy. The
greater effect of alemtuzumab on relapse rate became significant within 4
months of treatment initiation and was durable throughout the 2-year study
period.
Supported by: Genzyme
Disclosure: Lily Jung Henson: Biogen, Novartis, Genzyme/Sanofi-Aventis, Oprexa
(grant/research support); Biogen, Teva, Novartis, Genzyme/Sanofi-Aventis (consulting
fees); Med Impact, Innervation Health (fees for non-CME services from commercial interest
or their agents). Douglas L. Arnold: Bayer, Biogen Idec, Coronado Biosciences, Eli Lilly,
EMD Serono, Genentech, Genzyme, GlaxoSmithKline, NeuroRx Research, Novartis,
Opexa (consulting fees, grant/research support, fees for service on advisory boards, speaker
honoraria); NeuroRx Research (ownership interest). Jeffrey A. Cohen: Biogen Idec, Elan,
Five Prime Therapeutics, Eli Lilly, Novartis, Teva, Vaccinex (consulting fees); Biogen
Idec, Genzyme, Novartis, Teva (grant/research support); Novartis, Waterfront Media
(lecture fees). Alasdair J. Coles: Genzyme (consulting fees, grant/research support); Merck
Serono (lecture fees). Christian Confavreux: Bayer-Schering, Biogen Idec, Genzyme, Merck
Serono, Novartis, Octopharma, Sanofi-Aventis, Teva (lecture fees); Bayer-Schering,
Biogen Idec, Merck Serono, Novartis, Sanofi-Aventis, Teva (grant/research support);
Biogen Idec, Gemacbio, Genzyme, Novartis, Sanofi-Aventis, Teva, UCB (consulting
fees). Edward J. Fox: Acorda, Bayer, Biogen Idec, Eli Lilly, EMD Serono, Genzyme,
GlaxoSmithKline, Novartis, Ono, Opexa, Pfizer, Roche, Sanofi, Teva (consulting fees,
grant/research support, honoraria/travel). Hans-Peter Hartung: Bayer, Biogen Idec,
Genzyme, Merck Serono, Novartis, Sanofi, Teva (consulting fees, lecture fees). Eva
Havrdova: Bayer, Biogen Idec, Genzyme, GSK, Merck Serono, Novartis, Roche, Teva
(consulting fees, grant/research support, honoraria/travel). Krzysztof Selmaj: Genzyme
(honoraria/travel); Genzyme, Novartis, Biogen Idec, Roche (consulting fees); Novartis,
Merck Serono, Biogen Idec, Bayer (lecture fees). Howard L. Weiner: Biogen Idec, EMD
Serono (grant/research support); Biogen Idec, EMD Serono, Nasvax, Novartis, Teva
(consulting fees). Tamara A. Miller: Acorda, Allergan, Bayer, Biogen Idec, Eli Lilly,
Forest, Novartis, Pfizer, Questcor, Teva (lecture fees); Allergan, Biogen Idec, Genzyme,
Elan, Teva, Ono, Pfizer, Novartis, Sanofi-Aventis, EMD Serono, Roche/Genentech
(independent contractor). Cary L. Twyman: Acorda, Biogen Idec, Novartis, Forest, Teva
(consulting fees, lecture fees); Genzyme, Sanofi-Aventis, Eli Lilly, Opexa Therapeutics,
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BACKGROUND: Teriflunomide is a once-daily, oral disease-modifying
therapy approved (USA/Australia) for relapsing forms of multiple sclerosis
(MS). In animals, teriflunomide is teratogenic and embryolethal. However,
in animals there was no evidence of an effect of teriflunomide on genes
(three species) or fertility (rats). Furthermore, the offspring of treated male
rats showed no external malformations. Teriflunomide is detected in semen
in men on treatment. OBJECTIVES: Summarize pregnancy outcomes in
females and partners of males exposed to teriflunomide across nine phase
2/3 clinical studies in the MS clinical development program. METHODS:
Despite the requirement that patients participating in teriflunomide clinical
studies use effective contraception, a number of pregnancies were reported
across the program in both female study patients and partners of treated
male patients. Information on pregnancy outcomes was collected using a
Drug Exposure Via Parent form (data cutoff: August 21, 2012). RESULTS:
Seventy-one pregnancies were reported in female patients in the clinical
program. Outcomes of the pregnancies were 34 induced abortions, 15
spontaneous abortions, 17 live births, and 5 ongoing pregnancies. Of the
71 pregnancies reported, 44 were in patients exposed to teriflunomide;
the remaining pregnancies occurred in patients treated with placebo or
interferon beta or who remained blinded with respect to treatment group. Of
the 17 live births, 12 were to patients exposed to teriflunomide. Pregnancies
were reported in 19 female partners of male patients; outcomes were 2
induced abortions, 1 spontaneous abortion, 13 live births, and 3 ongoing
pregnancies. All newborns reported across the program to date were healthy
and without functional deficits or structural defects. CONCLUSIONS: No
teratogenicity has been reported in newborns of either females exposed to
teriflunomide or partners of males exposed to teriflunomide in the clinical
program to date. More prospective data are needed with respect to pregnancy
outcomes. A pregnancy registry is planned.
Supported by: Genzyme, a Sanofi company
Disclosure: Lily Jung Henson: Biogen, Teva, Genzyme, Novartis, Pfizer (fees for
non-CME services from commercial interest or their agents); Merck (ownership interest);
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Neuroscience, Roche, Genzyme (consulting fees); Teva Neuroscience (fees for non-CME
services from commercial interest or their agents). Myriam Benamor, Sandrine Turpault,
Françoise Menguy-Vacheron: Sanofi (employee).
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BACKGROUND: BG-12 (dimethyl fumarate) significantly reduced
relapses and brain magnetic resonance imaging (MRI) activity over 2 years
in relapsing-remitting multiple sclerosis (RRMS) patients in DEFINE and
CONFIRM. OBJECTIVES: To characterize the temporal profile of BG-12
treatment effects in an integrated analysis of data from the phase 3 DEFINE
and CONFIRM studies. METHODS: Patients with RRMS receiving oral
BG-12 240 mg twice (BID) or three times daily (TID) or placebo in both
studies were included in the analyses. Primary endpoints were proportion of
patients relapsed (DEFINE) and annualized relapse rate (ARR; CONFIRM).
MRI was performed at baseline and weeks 24, 48, and 96, in a subset of
patients (MRI cohort). RESULTS: The intent-to-treat population for the
integrated analysis comprised 769, 761, and 771 patients assigned to BG12 BID, TID, and placebo, respectively (MRI cohort: 345, 354, and 347
patients, respectively). BG-12 treatment reduced the proportion of patients
relapsed and ARR, with significant separation versus placebo achieved at
week 12 (post hoc analyses). The hazard ratio (95% confidence interval [CI])
for risk of relapse at week 12 was 0.68 (0.48-0.96) in the BID group (P =
.0282) and 0.70 (0.50-0.99) in the TID group (P = .0455). The rate ratio
(95% CI) for ARR at week 12 was 0.66 (0.47-0.92) (BID; P = .0149) and
0.69 (0.49-0.96) (TID; P = .0299). Significant separation was maintained
thereafter; by 2 years, BG-12 BID and TID reduced risk of relapse by 43%
and 47% versus placebo, and ARR by 49% for both (all P < .0001). BG-12
treatment significantly reduced gadolinium-enhancing (Gd+) lesion activity
versus placebo at the first post-baseline MRI assessment at week 24; the odds
ratio (95% CI) was 0.12 (0.08-0.20) in the BID group and 0.25 (0.17-0.36)
in the TID group (both P < .0001). At 2 years, reductions in Gd+ lesion
activity were 83% and 70% in the BID and TID groups, respectively, versus
placebo (both P < .0001). CONCLUSIONS: BG-12 treatment resulted in
significant improvements in clinical disease activity and MRI activity over
placebo that were apparent by 12 and 24 weeks, respectively, and sustained
over 2 years.
Supported by: Biogen Idec Inc
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BACKGROUND: The 20-mg/day regimen for glatiramer acetate (GA)
reduces relapse frequency and delays disability progression in patients with
relapsing-remitting multiple sclerosis (RRMS). The Glatiramer Acetate Low
Frequency Administration (GALA) study was conducted to investigate the
efficacy and safety of GA 40-mg subcutaneous (SC) injection, administered
3 times weekly. OBJECTIVES: To assess the efficacy and safety of 40
mg GA administered 3 times weekly in patients with relapsing-remitting
multiple sclerosis (RRMS). METHODS: RRMS patients (N = 1404) were
randomized in a 2:1 ratio to receive GA (n = 943) 40 mg 3 times weekly
SC injection or matched placebo (n = 461) for 12 months. Neurologic
examinations occurred at screening, baseline, and 1, 3, 6, 9, and 12 months
or early discontinuation. Magnetic resonance imaging (MRI) scans were
obtained at baseline and months 6 and 12. Study endpoints included
annualized relapse rate (ARR) and MRI markers of disease pathology.
RESULTS: Compared with placebo, treatment with GA 40 mg 3 times
weekly led to a 34.4% reduction (P < .001) in annualized relapse rate (ARR).
At 12 months, the cumulative number of new or enlarging T2 lesions (34.7%
reduction, P < .001) and gadolinium-enhancing (GdE) lesions (44.8%
reduction, P < .001) were significantly lower in GA patients. Post hoc
assessments indicated that a greater proportion of patients receiving GA were
disease-free (no relapses, GdE or T2 lesions, or progression on Expanded
Disability Status Scale [EDSS] at months 6 or 12) relative to placebo (GA
23.3%, placebo 15.2%; P < .001). A greater proportion of patients in the
GA 40 mg 3 times weekly group were also free of MRI disease activity (no
GdE or T2 lesions at months 6 and 12; GA 29.8%, placebo 21.5%; P = .001)
and clinical disease activity (no relapses, no EDSS progression; GA 74.7%,
placebo 63.9%; P < .001). CONCLUSIONS: Glatiramer acetate at 40 mg 3
times weekly significantly reduced the ARR as well as the cumulative number
of new/enlarging T2 and GdE lesions. It also significantly increased the
proportion of patients free of disease markers. At a dose of 40 mg 3 times
weekly, GA may provide an alternative therapeutic option of a higher dose
of GA at a reduced injection frequency.
Supported by: Biogen Idec, Teva
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Prospective, Longitudinal Study of Natalizumab Treatment in
Multiple Sclerosis Patients
Ellen Lathi, Joshua Katz, Allison Walczyk
MS Center at St. Elizabeth’s, Boston, MA
BACKGROUND: The efficacy of natalizumab, a selective alpha-4 integrin
antagonist that prevents leukocyte migration into the central nervous system
and subsequent inflammatory activity, was demonstrated in relapsingremitting multiple sclerosis (RRMS) patients in the 2-year randomized,
controlled AFFIRM trial. Real-world data are needed to confirm the efficacy
and safety of natalizumab in a clinical setting and beyond 2 years of treatment.
OBJECTIVES: To evaluate the efficacy of long-term natalizumab
treatment in MS patients in a clinical setting. METHODS: Patients (N
= 133) were enrolled consecutively into this open-label, single-center,
prospective, observational study. Efficacy parameters included relapse rate,
magnetic resonance imaging (MRI) results, and Expanded Disability Status
Scale (EDSS) and Timed 25-Foot Walk (T25FW) scores. Data on laboratory
results, adverse events, Nine-Hole Peg Test, cognitive function, and fatigue
were also collected. RESULTS: At the time of these preliminary analyses,
patients had received a median of 23 cumulative natalizumab doses. Most
patients were female (77%); the average age was 44.3 years. Most patients
(82%) had RRMS (smaller proportions had other MS forms); 23% had a
history of prior immunosuppression or chemotherapy. More than a third
(39.4%) of patients had a history of at least one relapse in the year prior to
natalizumab treatment initiation; nearly half (48.2%) had a history of new
gadolinium-enhancing (Gd+) lesions within 18 months prior to natalizumab
treatment. After a median of 23 cumulative doses of natalizumab, clinical
relapse was experienced by four patients; three of the four were positive
for anti-natalizumab antibodies. The overall percentage of patients with new
Gd+ lesions during the study was 3%. The mean EDSS score decreased
significantly over time (3.6 at baseline vs. 3.0 on treatment; P = .0094). Results
for T25FW also decreased significantly over time (8.1 seconds at baseline vs.
7.6 seconds on treatment; P = .0005). CONCLUSIONS: In this cohort of
MS patients with active disease at baseline, as evidenced by prior treatments,
relapses, and MRI lesions, natalizumab treatment was associated with
substantial improvement in clinical and radiological parameters. Additional
and finalized efficacy and safety data on patients treated with natalizumab for
up to 6 years will be presented. This analysis will provide useful information
on the long-term efficacy and safety of natalizumab treatment in a real-world
clinical setting.
Supported by: Biogen Idec Inc and Elan Pharmaceuticals, Inc
Disclosure: Ellen Lathi: Biogen Idec (grant/research support); Biogen Idec, Genzyme,
Teva, Acorda (consulting fees); Biogen Idec, Teva (fees for non-CME services from
commercial interest or their agents). Joshua Katz: Biogen Idec, Novartis, Genzyme
(consulting fees). Allison Walczyk: No disclosures.
Keywords: Disease-modifying treatments in MS, Natalizumab
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BACKGROUND: Primary progressive multiple sclerosis (PPMS) makes up
about 10% of the total MS population. Although patient-reported outcomes
(PROs) have been examined in the general MS population, less is known
about PROs in PPMS patients. In addition, little is known about how PROs
compare in PPMS and relapsing-onset MS. OBJECTIVES: To examine
PRO measures of health-related quality of life, depression, fatigue, and
anxiety in PPMS, and to compare PROs in PPMS and relapsing-onset MS.
METHODS: Subjects were selected from the Comprehensive Longitudinal
Investigation of Multiple Sclerosis at the Brigham and Women’s Hospital,
Partners MS Center (CLIMB). The CLIMB study is an ongoing prospective
observational cohort study that began enrolling subjects in 2000. CLIMB
participants undergo neurologic examinations and Expanded Disability
Status Scale (EDSS) ratings annually. A subgroup of participants completes
PRO measures annually including the Medical Outcomes Survey Short Form
36 (SF-36), Center for Epidemiological Studies Depression Rating Scale
(CES-D), Modified Fatigue Impact Scale (MFIS) and State-Trait Anxiety
Inventory (STAI). For the SF-36, the mental composite (MCS) and physical
composite (PCS) scores were used. STAI measures of state and trait anxiety
were also included. Twenty-five patients were classified as PPMS. A group of
418 study patients classified as relapsing-onset were used for comparison and
consisted of both relapsing-remitting (n = 368) and secondary progressive (n
= 50) patients. PRO data were compared in the PPMS and relapsing-onset
cohorts using linear regression to adjust for EDSS score, age, and gender.
RESULTS: PPMS patients had a mean (SD) age of 58.9 (8.2) years, and
52% of the group was male. As expected, the PPMS patients were older,
more likely to be male, and more disabled than the relapsing-onset patients
(P < .005 for each comparison). In terms of PROs, PPMS patients had mean
(SD) scores of 52.5 (9.8) on the MCS of the SF-36, 34.1 (10.4) on the PCS of
the SF-36, 29.1 (6.8) on the CES-D, 33.5 (19.0) on the MFIS, 32.2 (11.4) on
the STAI-state, and 33.5 (10.7) on the STAI-trait. Although reported scores
were worse in the PPMS than relapsing-onset cohorts on each of the PROs,
the differences between the groups were not statistically significant after
adjusting for EDSS, age, and gender. CONCLUSIONS: There were no
significant differences between PPMS and relapsing-onset patients in terms
of health-related quality of life, depression, fatigue, or anxiety.
Supported by: Merck Serono
Disclosure: Grace E. Little: Merck Serono (grant/research support). Kesav Raghavan:
Nothing to disclose. Brian C. Healy: Merck Serono, Inc (grant/research support). David
J. Rintell: Novartis (consulting fees); Teva (speaking fees). Howard L. Weiner: Biogen
Idec, Genentech, Gerson Lehrman, Merck Serono, Nasvax, Teva (consulting fees).
Tanuja Chitnis: Merck-Serono (grant/research support); Biogen Idec, Sanofi-Aventis,
Teva Neuroscience (consulting fees); Novartis (consulting fees, grant/research support).
Bonnie I. Glanz: Merck Serono (grant/research support).
Keywords: Primary progressive, Psychological issues and MS

CMSC Posters - Disease Management and Therapeutics
(DX44)
Considerations for Implementing a Health and Wellness Program
for People with Multiple Sclerosis
Christine Manella,1 Deborah Backus,2 Blake Burdette1
Multiple Sclerosis Institute, Shepherd Center, Atlanta, GA; 2Crawford Research
Institute, Shepherd Center, Atlanta, GA

1

BACKGROUND: Current evidence suggests that regular exercise for
people with multiple sclerosis (MS) is safe, and is likely necessary for
preventing or decreasing the secondary deconditioning that results from the
MS. People with MS who desire exercise, however, are often challenged by
barriers including inaccessible gyms or equipment, lack of knowledge about
how to safely exercise with MS, and lack of understanding about the types
of exercise that would be beneficial. Therefore, an exercise and education
program was designed specifically for people with MS in an outpatient
MS institute. Group exercise and education classes are coordinated by a
physical therapist and an exercise physiologist. This program is provided
in such a way as to also reduce the financial barrier often imposed by the
need for skilled rehabilitation, or fitness centers and gyms. OBJECTIVES:
This presentation will describe a program combining physical therapy and
exercise science approaches to providing an exercise and education program
for people with MS, and describe the financial model used for making this a
viable program. METHODS: Participants can be referred to the exercise
and education program, or can self-refer. Clinical outcome measures are
collected before initiation of the exercise and education program, and at
3 and 6 months post-initiation. Specific measures include those related to
cardiorespiratory, body composition, metabolic function, and quality of
life. Education classes are suggested based on each participant’s needs, and
are provided by clinicians affiliated with the MS institute. RESULTS: This
delivery model appears to offer a financially viable option for some people
with MS. CONCLUSIONS: An outpatient MS exercise and education
program may provide people with MS an alternative method for exercising
that is feasible and viable in an outpatient setting.
Disclosure: Nothing to disclose
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reported information about safety and outcomes after CCSVI treatment. All
Albertans with MS were encouraged to participate, irrespective of treatment
status; enrollment is ongoing. RESULTS: We included 683 participants in
the analysis, of whom 77.7% were women, and 64.2% had relapsing-remitting
MS. Their mean (SD) age was 47.9 (11.2) years. Of these, 138 participants
(20.2%; 95% CI: 17.3-23.4%) reported having CCSVI treatment. 233
participants reported no (34.1%) comorbidities, while 196 (28.7%) reported
one, 133 (19.5%) reported two, 65 (9.5%) reported three, and 56 (8.2%)
reported four or more. The most commonly reported comorbidities were
depression (189, 27.7%), hyperlipidemia (108, 15.8%), hypertension (107,
15.7%), migraine (103, 15.1%), chronic lung disease (63, 9.2%), and irritable
bowel syndrome (56, 8.2%). Individuals reporting any comorbidity were less
likely (OR 0.68; 95% CI: 0.46-0.99) to report undergoing venous angioplasty
(18.0%; 95% CI: 14.6-21.9%) than those reporting no comorbidity (24.5%;
95% CI: 19.1-30.5). Further, the likelihood of reporting undergoing venous
angioplasty decreased with increasing number of comorbidities (OR 0.85;
95% CI: 0.72-0.99). The odds of venous angioplasty did not differ for
participants reporting any particular comorbidity (P > .05). Older age, male
sex, a progressive course, and greater disability were associated with greater
frequency of venous angioplasty (all P < .05). After adjustment for these
factors in logistic regression, the association between venous angioplasty and
any comorbidity (OR 0.69; 95% CI: 0.45-1.05) or number of comorbidities
(OR 0.84; 95% CI: 0.71-1.01) was unchanged. CONCLUSIONS:
Comorbidity is common among persons with MS participating in the TAMSI
study, similar to other MS populations. Comorbidity was associated with a
decreased frequency of venous angioplasty for CCSVI.
Supported by: Alberta Health and Wellness
Disclosure: Ruth Ann Marrie: Sanofi-Aventis (grant/research support). Luanne
Metz: EMD Serono, Novartis (consulting fees); Teva (compensation for data safety and
monitoring committee, consulting fees). Katayoun Alikhani, Jacqueline Bakker, Larry
Svenson, Nathalie Jette, Mary Louise Myles, Winona Wall, James Newsome, Jamie
Greenfield, Marcus Koch, Scott Patten, Scott Kraft, Derek Emery: Nothing to disclose.
Gregg Blevins: Biogen, EMD Serono, GlaxoSmithKline, Novartis, Teva (consulting
fees). Oksana Suchowersky: Abbott, Merck (grant/research support); Actelion, Allergan,
Merz (consulting fees). Mayank Goyal: Bayer Inc (grant/research support); Covidien Inc
(consulting fees).
Keywords: CCSVI,
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CCSVI Treatment and Comorbidity: A Province-Wide Study of
Multiple Sclerosis
Ruth Ann Marrie,1 Luanne Metz,2 Katayoun Alikhani,2 Gregg Blevins,3 Jacqueline
Bakker,4 Larry Svenson,3,5 Nathalie Jette,2 Oksana Suchowersky,3,5 Mary Louise
Myles,3 Winona Wall,2 James Newsome,2 Jamie Greenfield,2 Marcus Koch,2 Scott
Patten,2 Scott Kraft,2 Derek Emery,3 Mayank Goyal2
University of Manitoba, Winnipeg, MB, Canada; 2University of Calgary, Calgary, AB,
Canada; 3University of Alberta, Edmonton, AB, Canada; 4University of Calgary, Red
Deer, AB, Canada; 5University of Calgary, Edmonton, AB, Canada
1

BACKGROUND: Prior studies suggest that comorbidity is common in
multiple sclerosis (MS), and that it is negatively associated with disability
and quality of life. It is unknown whether it is associated with the use of
experimental therapies, such as venous angioplasty for chronic cerebrospinal
venous insufficiency (CCSVI). OBJECTIVES: Among persons with MS,
we aimed to describe the association between comorbidities and treatment
for CCSVI. METHODS: The Alberta Multiple Sclerosis Initiative (TAMSI)
began in July 2011 as a longitudinal observational study to capture patient-

(DX46)
Best Practice for Education and Ongoing Evaluation of Patients on
Gilenya (Fingolimod)
Sarah M. Militello
West County MS Center, Saint Peters, MO
BACKGROUND: Gilenya is a sphingosine 1-phosphate receptor
modulator indicated for the treatment of patients with relapsing forms of
multiple sclerosis to reduce the frequency of clinical exacerbations and to
delay the accumulation of physical disability. OBJECTIVES: To develop
a safe and effective protocol for initiation and maintenance of fingolimod.
METHODS: A protocol was developed that emphasizes Gilenya education,
including risks and benefits. Particular attention was placed on face-to-face
patient education and outlining patient responsibilities for Gilenya initiation
and ongoing adherence. RESULTS: Over 100 patients have participated
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in this process, resulting in significantly increased adherence as it is related
to ongoing safety monitoring. CONCLUSIONS: Vigilant monitoring
and adherence to safety protocol has resulted in better understanding and
satisfaction for patients, as well as early recognition of potentially unfavorable
drug effects.
Supported by: West County MS Center
Disclosure: Nothing to disclose

support). Yuhong Yang, Caroline Schaffer, Morgan Savel, Kyle Porter, Claudia Kirsch:
Nothing to disclose. Michael K. Racke: Biogen Idec, Revalesio (consulting fees); Journal
of Neuroimmunology, Archives of Neurology, The Neurologist (honoraria for editorial
duties); National Institutes of Health, National Multiple Sclerosis Society (grant/
research support). Aaron Boster: Teva, Biogen, Serono, Novartis, Medtronic, Genzyme
(consulting fees); Teva, Serono, Novartis, Actellion, Roche (grant/research support).
Kottil Rammohan: Biogen Idec, Teva, Novartis, EMD Serono/Pfizer, Roche Genentech,
Questcor, Acorda (consulting fees).
Keywords: Clinical trial, Disease-modifying treatments in MS
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Combination Interferon Beta-1a and Mycophenolate Mofetil in
Relapsing-Remitting Multiple Sclerosis
Jacqueline A. Nicholas,1 Yuhong Yang,1 Caroline Schaffer,1 Morgan Savel,1 Kyle
Porter,2 Claudia Kirsch,3 Michael K. Racke,4 Aaron Boster,1 Kottil Rammohan5
Neurology, The Ohio State University Wexner Medical Center, Columbus, OH; 2Center
for Biostatistics, The Ohio State University, Columbus, OH; 3Radiology, The Ohio
State University Wexner Medical Center, Columbus, OH; 4The Ohio State University
Wexner Medical Center, Columbus, OH; 5Neurology, University of Miami, Miami, FL
1

BACKGROUND: Combination of mycophenylate mofetil (MM) with
interferon beta-1a (IFNβ-1a) has the potential to improve tolerability of
interferon while enhancing the long-term efficacy of this agent in patients
with relapsing-remitting multiple sclerosis (RRMS). OBJECTIVES: To
examine the efficacy and safety of combination MM with IFNβ-1a in the
management of patients with RRMS. METHODS: We conducted a 1-year,
open-label, prospective, unblinded pilot study where McDonald 2005 RRMS
patients were randomized to either IFNβ-1a subcutaneous 3-times-weekly
monotherapy (n = 15) vs. combination IFN + MM 2000 mg daily from day
0 to 28 weeks (n = 14). Demographics, neurologic examination, Expanded
Disability Status Scale (EDSS), Multiple Sclerosis Functional Composite
(MSFC), Multiple Sclerosis Quality of Life Inventory (MSQLI), brain
magnetic resonance imaging (MRI), serum blood counts, and liver function
tests were collected at baseline and at week 52. The study was approved
by our institutional review board. RESULTS: There were no significant
between-group differences in baseline demographics (mean ± SD, median):
age (IFN + MM) 36.4 ± 9.9, 42 years vs. (IFN) 41.3 ± 10.9, 43 years; female
60% vs. 46.7%; Caucasian 80% vs. 93%, EDSS 2.7 ± 2.0, 2.5 vs. 3.1 ±
1.1, 3.0. There were no between-group differences in Myxovirus resistance
protein A (MxA) expression at weeks 0, 4, 16, 28, 40, or 52. There were
no significant between-group differences for annualized relapse rate (ARR),
EDSS, MSFC, MSQLI, or adverse events. The number of new/enlarging T2
lesions at 52 weeks was significantly higher in IFN vs IFN + MM (Fisher
exact test, P = .046). There were no significant between-group differences
in T1 gadolinium-enhancing lesions. One IFN + MM patient died from
suicide. CONCLUSIONS: Patients in both arms remained stable with
regard to ARR and measures of disease progression throughout the trial. The
interferon arm demonstrated a significantly higher number of new/enlarging
T2 lesions at 52 weeks compared with the IFN + MM arm. The interferon
and combination arms did not have progression of disability by EDSS over
52 weeks. Serious adverse events occurred including death from suicide,
which highlights the need for increased surveillance for mood disorders and
suicidal ideation in the MS population.
Supported by: Merck Serono
Disclosure: Jacqueline A. Nicholas: National Multiple Sclerosis Society (fellowship
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Implementation of a Quality Improvement Program in a Multiple
Sclerosis Clinic
Margie O’Leary,1 Rock Heyman,2 Ryan Orie,1 Galen Mitchell,1 Islam Zaydan,1 Rebecca
Rosiek,1 Victoria Young,1 Kerry Oddis,1 Darlene Punjack1
Neurology, University of Pittsburgh Medical Center, Pittsburgh, PA; 2Neurology,
University of Pittsburgh Medical Center, Hackensack, NJ
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BACKGROUND: Spiraling health-care costs have created widespread
interest in solutions that improve the effectiveness and efficiency of
the health-care system. The Affordable Health Care Act and the Health
Information Technology for Economic and Clinical Health Act have created
the formidable task of improving quality, enhancing equity, and ensuring
value in the United States. Many multiple sclerosis (MS) organizations
have played a key role in defining quality measures and providing clinical
guidelines for practicing MS care, yet little literature exists to identify and
monitor such indicators relative to MS care. OBJECTIVES: Establish a
quality improvement initiative within our MS center. METHODS: Our
staff reviewed quality indicators proposed by the research of Cheng et al.,
directives developed by the American Academy of Neurology (AAN) and
clinical practice guidelines of the Consortium of Multiple Sclerosis Centers
(CMSC) and the National Multiple Sclerosis Society (NMSS). We chose
the FADE model when developing our processes, as it allows for analysis,
implementation, and review. We have previously performed and continue
quality improvement with lumbar puncture performance. Outcomes include
the use of atraumatic needles, rate of postdural puncture headache, and prompt
notification of results. Ongoing quality improvement measures include
adherence to laboratory safety testing by patients on immunosuppressive
medicines, and periodic rechecking of JC virus serology in natalizumab
patients who previously tested negative. Newly developed measures include
ensuring that patients with repeated urinary tract infections are appropriately
screened and managed for urinary retention or other abnormalities, prior
mitoxantrone recipients receive follow-up testing for cardiomyopathy,
and fingolimod patients receive appropriate follow-up serologic and
ophthalmologic testing. Multiple additional measures and outcomes are in
development. RESULTS: Data are reviewed quarterly at staff meetings,
and several items are presented at our institution’s Total Quality and Patient
Safety Council Meetings twice yearly. Tables representing each indicator as
well as our monitoring system are presented along with the practice standards
and quality measures previously accepted by the interdisciplinary team. Use
of the FADE model is illustrated. CONCLUSIONS: Staff participation
within the quality and safety improvement initiatives for MS care has resulted
in the establishment of standard practices within the department that have
ultimately affected patient safety. Adapting the electronic health record has
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proved to be an efficient system to monitor these goals. These initiatives
can be managed by many members of the interdisciplinary team to deliver
high-level quality care to patients. Monitoring care provided to our patients
has resulted in effective strategies that have potentially limited adverse events
in patients. Care deficiencies can be identified and new methods can be
designed for continuous quality improvement.
Disclosure: Nothing to disclose

(DX49)
Effect of BG-12 (Dimethyl Fumarate) in Newly Diagnosed
Relapsing-Remitting Multiple Sclerosis Patients
J. Theodore Phillips,1 Ralf Gold,2 Gavin Giovannoni,3 Robert J. Fox,4 Annie Zhang,5
Leslie Meltzer,5 Nuwan C. Kurukulasuriya5
Multiple Sclerosis Program, Baylor Institute for Immunology Research, Dallas, TX;
2
St. Josef Hospital, Ruhr University, Bochum, Germany; 3Queen Mary University of
London, Blizard Institute, Barts and the London School of Medicine and Dentistry,
London, United Kingdom; 4Mellen Center for Multiple Sclerosis Treatment and Research,
Cleveland Clinic, Cleveland, OH; 5Biogen Idec Inc, Weston, MA
1

BACKGROUND: BG-12 (dimethyl fumarate) demonstrated consistent
clinical and radiologic efficacy across a broad range of patients with relapsingremitting multiple sclerosis (RRMS) in BG-12 clinical trials. OBJECTIVES:
To evaluate the clinical efficacy of BG-12 in the newly diagnosed RRMS
patient population from the DEFINE and CONFIRM trials. METHODS:
Patients included in these post hoc analyses were diagnosed with RRMS
within 1 year of entry into DEFINE or CONFIRM and were naive to
treatment with a disease-modifying therapy. Treatment efficacy was assessed
by annualized relapse rate (ARR) and time to first relapse over 2 years.
Annualized relapse rate (ARR) was analyzed using a negative binomial model,
and time to relapse was analyzed using a Cox proportional hazards model
adjusted for the number of relapse(s) 1 year prior to study entry, baseline
age (<40, ≥40 years), Expanded Disability Status Scale (EDSS) score (≤2.0,
>2.0), and region. RESULTS: A total of 678 patients were assigned to either
placebo (n = 223), BG-12 240 mg twice daily (BID) (n = 221), or BG-12
240 mg three times daily (TID) (n = 234). Baseline demographic and clinical
characteristics were similar across treatment groups. A median (range) of
2.0 (0-31.0), 2.0 (0-42.0), and 2.0 (0-23.0) years had elapsed since first MS
symptoms, and 1.0 (0-1.0) year had elapsed since diagnosis in each of the
placebo, BG-12 BID, and BG-12 TID groups. Annualized relapse rate in the
newly diagnosed population over 2 years was 0.38 (95% CI: 0.30-0.50) in the
placebo group, compared with 0.17 (0.12-0.23) in the BG-12 BID group and
0.15 (0.11-0.21) in the BG-12 TID group. At 2 years, BG-12 BID and BG-12
TID reduced ARR versus placebo by 56% (rate ratio: 0.44 [95% CI: 0.300.65]) and by 60% (0.40 [0.27-0.58]), respectively. The proportion of subjects
relapsed over 2 years was 42.2% in the placebo group, compared with 21.3%
in the BG-12 BID group and 20.5% in the BG-12 TID group using the
Kaplan-Meier method. The risk of relapse at 2 years was reduced by 54%
(hazard ratio: 0.46 [0.32-0.67]) and 57% (0.43 [0.30-0.62]) in the BG-12 BID
and BG-12 TID groups versus placebo, respectively. CONCLUSIONS:
BG-12 demonstrated strong treatment effect on ARR and time to first
relapse in the newly diagnosed MS population. Together with an acceptable
safety profile in the overall population, this analysis further supports the
potential for BG-12 to become a valuable oral treatment option for newly
diagnosed RRMS patients.

Supported by: Biogen Idec Inc
Disclosure: J. Theodore Phillips: Acorda, Biogen Idec, Genzyme, Novartis, Teva
(consulting fees); Biogen Idec, Roche (grant/research support). Ralf Gold: Bayer
HealthCare, Biogen Idec, Merck Serono, Novartis, Teva Neuroscience (grant/research
support); Bayer HealthCare, Biogen Idec, Merck Serono, Novartis, Teva Neuroscience
(consulting fees). Gavin Giovannoni: Bayer HealthCare, Biogen Idec, Canbex, Genzyme,
GlaxoSmithKline, Merck Serono, Novartis, Protein Discovery Laboratories, Roche,
Synthon, Teva Neuroscience, UCB (consulting fees); Biogen Idec, Ironwood, Merck
Serono, Merz, Novartis (grant/research support). Robert J. Fox: Allozyne, Avanir,
Biogen Idec, Novartis, Questcor, Teva (consulting fees); Novartis (grant/research support).
Annie Zhang, Leslie Meltzer: Biogen Idec Inc (employee). Nuwan C. Kurukulasuriya:
Biogen Idec (employee ).
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Cardiac Effects of Fingolimod: First-Dose Observation
Simrat Randhawa, Xiangyi Meng, Ron Hashmonay
Novartis Pharmaceuticals Corporation, East Hanover, NJ
BACKGROUND: Fingolimod is a once-daily, oral therapy approved for
relapsing forms of multiple sclerosis (MS) that is associated with transient
dose-dependent decreases in heart rate (HR) and slowing of atrioventricular
(AV) conduction on initiation. OBJECTIVES: To analyze the first-dose
effects of fingolimod 0.5 mg in the FIRST and FREEDOMS II studies.
METHODS: FIRST is a 4-month, open-label, phase 3b study (N = 2417)
evaluating cardiac safety of fingolimod in a broader patient population
than those of previous phase 3 studies, including patients with controlled
diabetes, chronic asthma, and cardiac risks (including beta blocker use,
resting HR 45-54 bpm, Mobitz Type I second-degree AV block (AVB), and
recurrent symptomatic bradycardia). FREEDOMS II is a 2-year, doubleblind, placebo-controlled, phase 3 study (N = 1083) evaluating the efficacy
and safety of fingolimod. For both studies, HR and blood pressure (BP)
were recorded hourly for at least 6 hours following first dose administration;
electrocardiogram (ECG) was obtained 1 day pre-dose and 6 hours postdose. In addition, Holter 24-hour ECG monitoring data on day of first dose
for 1057 patients enrolled in FREEDOMS II are presented. RESULTS: In
FIRST, nadir HR occurred 4-5 hours post-dose; mean decrease in HR was
–7.4 and –6.5 bpm in patients without and with cardiac risks, respectively.
Post-dose Holter ECG data showed that the incidence of Mobitz Type I and
2:1 second-degree AVB was 1.4% and 0.5%, respectively. No third-degree
AVB was observed. One patient had a >3-second pause in both screening
and post-dose Holter-ECG results, and one patient discontinued the study
drug due to second-degree AVB. In FREEDOMS II, nadir HR occurred at 5
hours postdose and mean decrease was –8.5 bpm. Holter 24-hour ECG data
showed that the incidence of second-degree AVB was 3.7% (Mobitz Type
I) and 2.0% (2:1 AVB). Most first-occurrence second-degree AVBs were
observed <6 hours post-first dose (Mobitz Type I: 2.6%; 2:1 AVB: 1.4%) vs.
6-24 hours (Mobitz type I: 1.1%; 2:1 AVB: 0.6%). Mobitz type II or higher
degree AVBs were not observed on day 1 of treatment. CONCLUSIONS:
Treatment initiation monitoring data from FIRST and FREEDOMS II
confirms the transient and generally benign effect of fingolimod on HR
and rhythm. Decrease in HR is well characterized, self-limited, and mostly
asymptomatic; no third-degree AVB was noted.
Disclosure: Novartis Pharmaceuticals Corporation (employee and stockholder)
Keywords: Cardiovascular, Fingolimod, Disease-modifying treatments in MS
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JC Virus Antibody Index Stratifies PML Risk in NatalizumabTreated Multiple Sclerosis Patients
Tatiana Plavina, Meena Subramanyam, Gary Bloomgren, Sandra Richman, Amy Pace,
Sophia Lee, Brian Schlain, Denise Campagnolo, Barry Ticho
Biogen Idec Inc, Weston, MA
BACKGROUND: The presence of anti–JC virus antibodies (JCV Ab+),
prior use of immunosuppressants (IS), and increased duration of natalizumab
treatment, especially greater than 2 years, are identified risk factors for
progressive multifocal leukoencephalopathy (PML) in natalizumab-treated
patients. While higher antibody levels have been correlated with increased
viral burden as well as disease risk for other polyomaviruses, it is not known
whether JCV Ab levels correlate with PML risk in natalizumab-treated
patients. OBJECTIVES: To examine the association between JCV Ab
index (JCV antibody level as measured using the STRATIFY JCV DX Select
assay) and PML risk in natalizumab-treated MS patients. METHODS: JCV
Ab index data from JCV Ab+ MS patients enrolled in clinical studies or from
postmarketing settings were used for analyses. An analysis of cross-sectional
JCV Ab index data from patients without PML was first performed to
assess potential relationships between JCV Ab index and current risk factors
(natalizumab treatment duration ≤24 vs. >24 infusions and prior IS use).
P values were calculated using a Wilcoxon rank sum test. The association
between JCV Ab index and PML was then assessed using all available
longitudinal data. Odds ratios (ORs) were estimated from generalized
estimating equations with a logit link. The predicted probabilities were then
used to update the current PML risk estimates for JCV Ab+ patients with
high/low Ab index by applying Bayes theorem. RESULTS: JCV Ab index
data were available from 71 natalizumab-treated PML patients at least 6
months prior to PML diagnosis and from 2522 non-PML JCV Ab+ patients.
JCV Ab index was not found to be associated with duration of natalizumab
treatment (P = .39) or prior IS use (P = .43), but was significantly associated
with PML risk (P < .001). Estimated ORs were at least 4 for high versus low
index in JCV Ab+ patients. Updated PML risk estimates and longitudinal
stability of JCV Ab index will be presented. CONCLUSIONS: Risk of PML
in JCV Ab− MS patients is very low (0.1 per 1000). JCV Ab+ MS patients
who have low JCV Ab index have several-fold lower PML risk compared
with current risk attributed to all JCV Ab+ patients. Utilization of JCV Ab
index allows for further clinically meaningful stratification of PML risk in
JCV Ab+ natalizumab-treated MS patients.

BACKGROUND: BG-12 (dimethyl fumarate) is under evaluation as an
oral treatment for relapsing multiple sclerosis (MS), with significant benefits
and an acceptable safety profile demonstrated in phase 3 studies. Common
adverse events associated with BG-12 included flushing and gastrointestinal
(GI) events. For most patients these events were mild/moderate in severity
and decreased substantially in incidence after the first month of treatment.
OBJECTIVES: To evaluate the effects of aspirin pretreatment or slow
dose titration on flushing and GI events associated with BG-12 in an
8-week, randomized, double-blind, phase 3b study in healthy volunteers.
METHODS: Subjects were randomized equally to four groups. All groups
received study treatment (placebo or BG-12) twice daily (BID) and aspirin
or placebo prior to study treatment. Groups 1 and 3 received BG-12 120 mg
BID for 1 week and then 240 mg BID for 7 weeks. In weeks 1-4, group 3
also received BID aspirin pretreatment 30 minutes before each BG-12 dose,
while the other groups received matching placebo pretreatment. Group 2
received placebo BID for 8 weeks. Group 4 received BG-12 slow titration:
120 mg once daily, 120 mg BID, and 240 mg in the morning/120 mg at night
(360 mg/day) in weeks 1, 2, and 3, respectively, then 240 mg BID in weeks
4-8. Flushing and GI events were rated in an eDiary using four subjectreported tolerability scales. RESULTS: A total of 172 subjects were dosed
and 141 completed the 8-week study. Incidence and severity of flushing and
GI events will be summarized for each treatment group, and the impact of
aspirin pretreatment and slow titration on flushing and GI events associated
with BG-12 will be assessed. CONCLUSIONS: The profile of flushing
and GI events in this volunteer study is anticipated to be consistent with
previous findings in patients with MS treated with BG-12. The results will
demonstrate whether aspirin pretreatment or slow dose titration can reduce
the incidence and intensity of flushing and/or GI events onset with BG-12
treatment. These investigations will provide valuable insight into appropriate
approaches for managing flushing and GI tolerability events that may occur
at the onset of treatment with BG-12, thereby supporting the potential for
continued therapy and optimal outcomes.
Supported by: Biogen Idec Inc
Disclosure: Heidy Russell: Nothing to disclose. John O’Gorman, Jie Li, Glenn
Phillips, Vissia Viglietta: Biogen Idec Inc (employee and stockholder, grant/research
support).
Keywords: Disease-modifying treatments in MS
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Persistence and Treatment Satisfaction in Patients Using the
AVONEX PEN

Keywords: Disease-modifying treatments in MS, Natalizumab
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BG-12 (Dimethyl Fumarate) with Aspirin Pretreatment or Slow
Dose Titration
Heidy Russell,1 John O’Gorman,2 Jie Li,2 Glenn Phillips,2 Vissia Viglietta2
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Bjorn Sperling, Sergio Slawka, Christina Ghaus, Xiaojun You
BACKGROUND: The AVONEX PEN (once-weekly intramuscular [IM]
interferon beta-1a [IFNβ-1a] autoinjector) is an approved, safe, and effective
drug-delivery system. In a phase 3b study of 74 patients with multiple
sclerosis (MS) treated initially with manual injection and subsequently
switched to autoinjection for 4 weeks, patients preferred the AVONEX
PEN over manual injection. OBJECTIVES: Report first interim results
of the PERSIST study, which assesses whether this preference translates
into persistence, convenience, adherence, and quality of life (QOL) over
12 months in patients with MS using the AVONEX PEN. METHODS:
PERSIST is a global, prospective, observational, 12-month phase 4 study of

CMSC Posters - Disease Management and Therapeutics
MS patients administering IM IFNβ-1a therapy by autoinjector. Outcomes
evaluated at 6 and 12 months include physician-reported persistence and
patient-reported adherence. Patient-reported tolerability, ease of use,
satisfaction, fear of injection, and QOL are being assessed at 3, 6, and 12
months using questionnaires. Three-month patient satisfaction data have
been analyzed. RESULTS: Two hundred sixty-nine MS patients (mean age
43.0 years; 75.5% female) have been enrolled in PERSIST. Enrollment is
complete, and 3-month data are now available for nearly 100 patients. At 3
months, 76.6% of patients reported injection-related pain levels ≤2 (0 = no
pain; 10 = extremely painful). The majority of patients (82.8%) reported no
injection-site reaction at 3 months; 95.8% of patients were satisfied or very
satisfied with the autoinjector at 3 months, while 4.2% were dissatisfied or
very dissatisfied. Autoinjection was reported to be easy or very easy by 90.1%
of patients at 3 months and somewhat easy or not easy at all by 9.9%. The
proportion of patients reporting fear of injection decreased from 33.3% at
baseline to 4.2% at 3 months, and the proportion of patients reporting anxiety
decreased from 25.0% to 4.2%. Of the patients who read the directions for
use, the majority reported that the directions were helpful (88.9%) and easy
to understand (88.9%); 77.8% were satisfied or very satisfied with the level
of detail provided.

Annualized relapse rates (ARRs) of previously treated patients switched to
fingolimod and IM IFNβ-1a were included from previously published post
hoc analyses of TRANSFORMS. It was assumed that all previously treated
patients were switched due to treatment failure. One-way sensitivity analyses
were performed on key input variables. RESULTS: The ARR of patients
switching to fingolimod was 0.26, as opposed to 0.53 for patients switching
to IM IFNβ-1a. The cost per relapse avoided was $119,056 in the “switch-tofingolimod” group versus $226,144 in the “switch-to-IM-IFNβ-1a” group.
Sensitivity analyses showed that the cost per relapse avoided results were
most sensitive to ARR of the untreated patient and relapse reduction on
fingolimod. CONCLUSIONS: Patients with MS who have recently failed
self-injectable DMTs may obtain clinical and economic benefits by switching
to fingolimod as opposed to switching to IM IFNβ-1a therapy. Switching
to a higher-efficacy DMT is more cost-effective compared to switching
between self-injectable DMTs.

CONCLUSIONS: The IM IFNβ-1a autoinjector was well tolerated and
perceived by patients as easy to use over the first 3 months of the PERSIST
study. Patients reported being highly satisfied; fear and anxiety about
injection decreased substantially over time. Analyses presented will include
6-month interim data for approximately 250 patients.

Keywords: Disease-modifying treatments in MS, Economic issues and MS

Supported by: Biogen Idec Inc

Long-Term Safety and Tolerability of Fingolimod in RelapsingRemitting Multiple Sclerosis

Disclosure: Bjorn Sperling: Biogen Idec Inc (employee and stockholder). Sergio Slawka,
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Switching to Fingolimod or Interferon Beta-1a: A CostEffectiveness Analysis
Kangho Suh,1 Neetu Agashivala,2 Edward Kim2
Health Economics & Outcomes Research, Novartis Pharmaceuticals Corporation, East
Brunswick, NJ; 2Health Economics & Outcomes Research, Novartis Pharmaceuticals
Corporation, East Hanover, NJ
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BACKGROUND: Self-injectable disease-modifying therapies (DMTs)
have shown efficacy in the treatment of relapsing-remitting multiple
sclerosis (RRMS). However, a number of patients continue to experience
treatment failure despite being on these DMTs. Fingolimod, a sphingosine-1
phosphate receptor modulator, has shown higher efficacy in reducing relapse
rates compared to placebo and an active comparator. In a 12-month, headto-head, double-blind, double-dummy, phase 3 study (TRANSFORMS),
oral fingolimod 0.5 mg was shown to significantly reduce relapse
frequency compared with intramuscular (IM) interferon beta (IFNβ-1a).
OBJECTIVES: To examine the cost-effectiveness of switching patients
with RRMS previously treated with IFNβ or glatiramer acetate to fingolimod
versus switching to IM IFNβ-1a from a US commercial health plan
perspective. METHODS: A Microsoft® Excel-based model was used to
calculate the cost per relapse avoided over a 1-year time period after switching
to fingolimod or switching to IM IFNβ-1a from an IFNβ or glatiramer acetate.

Supported by: Novartis Pharmaceuticals
Disclosure: Kangho Suh: Novartis Pharmaceuticals Corporation (Novartis HE&OR
Fellow). Neetu Agashivala, Edward Kim: Novartis Pharmaceuticals Corporation
(employee).
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Reinhard Hohlfeld,1 Xiangyi Meng,2 Ron Hashmonay,2 Nadia Tenenbaum2
Ludwig-Maximilians University of Munich, Munich, Germany;
Pharmaceuticals Corporation, East Hanover, NJ

1

Novartis

2

BACKGROUND: Fingolimod is a once-daily (QD), oral therapy
approved for relapsing forms of multiple sclerosis (MS). In clinical trials,
fingolimod demonstrated superior efficacy to placebo (PBO) and interferon
beta-1a intramuscular (IFNβ-1a IM) and was generally well tolerated.
OBJECTIVES: To evaluate the long-term safety and tolerability of
fingolimod using data from extension phases of the phase 2 study and the
pivotal phase 3 FREEDOMS and TRANSFORMS studies. METHODS:
The phase 2 study was conducted in patients with relapsing MS, and the
FREEDOMS and TRANSFORMS studies were conducted in patients with
relapsing-remitting MS. Patients were randomized to fingolimod 1.25 mg or
5.0 mg, or PBO QD for 6 months (phase 2); fingolimod 0.5 mg or 1.25 mg,
or PBO QD for 24 months (FREEDOMS); or fingolimod 0.5 mg or 1.25
mg QD, or IFNβ-1a IM 30 μg weekly for 12 months (TRANSFORMS). In
the study extensions, patients continued their core phase dose (continuous
fingolimod) or were rerandomized from PBO to fingolimod (phase 2
extension: 1.25 or 5.0 mg; FREEDOMS extension: 1.25 or 0.5 mg) or from
IFNβ-1a IM to fingolimod (TRANSFORMS extension: 1.25 or 0.5 mg).
Subsequently, all patients were transitioned to open-label fingolimod 0.5 mg
following discontinuation of the 5.0-mg and 1.25-mg doses from further
clinical development. RESULTS: 122 of 281 patients completed the phase 2
extension and entered the long-term follow-up study; 94 patients completed
at least 7 years. Adverse events (AEs) were reported in 95.7-98.9% of patients
across treatment groups; the most common AEs were nasopharyngitis (36.644.7%), headache (26.6-37.2%), and fatigue (17.0-24.5%). Incidence of AEs
leading to discontinuation was 23.7-28.7% and incidence of serious AEs
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(SAEs) was 20.2-34.0%. 16 (5.7%) cases of herpes zoster infection and 14
(5.0%) cases of skin malignancies were reported. In FREEDOMS and its
extension, 773 of 1272 patients completed up to 4 years. AEs were reported
in 91.7-95.5% of patients, with nasopharyngitis (25.4-28.4%), lymphopenia
(11.0-18.0%), and upper respiratory tract infection (13.5-17.5%) being
most common. Incidence of AEs leading to discontinuation was 4.5-9.7%,
and SAE incidence was 7.1-11.7%. Basal cell carcinoma was reported in
7 patients (0-1.4%), and elevated alanine aminotransferase was reported
in 36 (3.3-11.0%) patients. In TRANSFORMS and its extension, 772 of
1292 patients completed up to 4.5 years. AE rates were 92.2-96.6% across
treatment groups; nasopharyngitis (30.5-31.8%), lymphopenia (14.6-22.4%),
and headache (15.5-22.8%) were most common. Incidence of AEs leading to
discontinuation was 7.8-16.7%, and SAE incidence was 12.1-21.3%. There
were 35 total cases (2.7-4.8% across treatment groups) of herpes zoster
infection. Macular edema occurred in 4 patients; breast cancer occurred in
3 patients. There were no chronic effects on heart rate or atrioventricular
conduction across the three studies. CONCLUSIONS: With long-term
dosing of up to 7 years, fingolimod was well tolerated with no new safety
concerns in patients with relapsing MS.
Supported by: Novartis Pharmaceuticals Corporation
Disclosure: Reinhard Hohlfeld: Teva, Bayer/Schering, Serono, Biogen Idec, Novartis
(grant/research support); Teva, Sanofi, Genzyme, Bayer/Schering, Merck-Serono,
Biogen Idec, Novartis, Behring CSL, Morphosys (consulting fees). Xiangyi Meng, Ron
Hashmonay: Novartis Pharmaceuticals Corporation (employee and stockholder). Nadia
Tenenbaum: Novartis Pharmaceutical Corporation (employee and stockholder).

3) magnetic resonance imaging (MRI) worsening recorded as MRI worsening,
new T2 lesions, new gadolinium-enhancing lesions, or new black holes; or
4) a combination of 1 through 3. Nonswitchers were defined as those who
remained on initial first-line DMT after an MS event; switchers were defined
as those who changed DMT after a first MS event but before a second
MS event. Predictors of DMT switching were identified using regression
modeling with switching as the outcome variable and adjusted for age and
EDSS at DMT initiation, and duration from enrollment to DMT initiation
and to most recent follow-up and physician center. RESULTS: Patients with
lack of or limited response (N = 606) were mostly female (77.4%), with mean
age of 32.6 years at MS symptom onset and mean EDSS score of 2.3 at DMT
initiation; 35.3% of these patients switched therapy. The most common MS
events defining lack of or limited response were EDSS worsening (25.2%),
relapse(s) (21.5%), and MRI worsening (16.2%). Relative to 1 relapse, odds
of switching were increased by status of ≥2 relapses (odds ratio [OR], 2.8;
P = .035), MRI worsening (OR, 6.5; P < .001), and EDSS worsening (OR,
2.3; P = .006). CONCLUSIONS: MRI activity and EDSS progression were
the most significant predictors of switching therapy decision in patients
with limited response to first-line DMT. MRI activity was 6.5 times more
likely to be linked to a switch therapy decision as compared to 1 relapse.
Future studies should evaluate the benefit of switching DMT based on MRI
worsening to prevent long-term disability progression.
Supported by: Novartis Pharmaceuticals Corporation

Keywords: Disease-modifying treatments in MS, Fingolimod, Safety
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Predictors of Switching First-Line Disease-Modifying Therapy for
Multiple Sclerosis Patients
Barbara E. Teter,1,2 Neetu Agashivala,3 Katelyn S. Kavak,4 Lynn Chouhfeh,5 Ron
Hashmonay,6 Bianca Weinstock-Guttman4,7
Department of Neurology, The Jacobs Neurological Institute, University at Buffalo,
Elma, NY; 2State University of New York at Buffalo, Elma, NY; 3Health Economics
& Outcomes Research, Novartis Pharmaceuticals Corporation, East Hanover, NJ;
4
Department of Neurology, The Jacobs Neurological Institute, University at Buffalo,
Buffalo, NY; 5Department of Neurology, The Jacobs Neurological Institute, University
at Buffalo, Amherst, NY; 6Novartis Pharmaceuticals Corporation, East Hanover, NJ;
7
State University of New York at Buffalo, Buffalo, NY
1

BACKGROUND: Patients with multiple sclerosis (MS) not responding
to first-line disease-modifying therapy (DMT) may be switched to another
DMT. However, no definitive algorithm exists to guide this practice.
OBJECTIVES: The aim of this retrospective study was to identify
predictors of switching in patients with lack of response or limited response
to a first-line DMT. METHODS: Data were extracted from the New York
State MS Consortium longitudinal registry, comprising 14 New York MS
centers or neurology practices. Inclusion criteria were diagnosis of clinically
defined relapsing-remitting MS, ≥3 years of follow-up, and initial therapy
with interferon beta or glatiramer acetate. Lack of or limited response to
first-line DMT was defined as a clinically determined MS event immediately
preceding a DMT switch: 1) relapse; 2) Expanded Disability Status Scale
(EDSS) worsening (increase of ≥1.0 for EDSS ≤5.5 or 0.5 for EDSS ≥6.0);
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Development of a Care Pathway for Patients with Suspected PML
Karen Vernon, William Lusher, Fran Jackson, David Rog
Neurosciences, Salford Royal NHS Trust, Salford, United Kingdom
BACKGROUND: A patient was suspected of having progressive multifocal
leukoencephalopathy (PML) following 42 months of treatment with Tysabri.
OBJECTIVES: To increase vigilance and identification of suspected PML
through a structured nurse-led care pathway. METHODS: Identification
of key points in the assessment process through critical reflection,
development of a care pathway, and implementation. RESULTS: Improved
monitoring of patients undergoing Tysabri infusions and early intervention
in patients identified as potential PML cases. CONCLUSIONS: Through
development of a structured nurse-led care pathway, increased vigilance and
earlier identification of potential patient safety concerns will be achieved.
Disclosure: Karen Vernon: Teva UK, Merk Serono, Biogen Idec, Novartis, Genzyme
(consulting fees). William Lusher: Biogen Idec (consulting fees). Fran Jackson: Novartis
(consulting fees). David Rog: Nothing to disclose.
Keywords: Comprehensive care and MS, Disease-modifying treatments in
MS, Nursing management in MS
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Teriflunomide in Routine Clinical Practice: Design of the TeriPRO Study

Assessing Relapse in Multiple Sclerosis (ARMS) Questionnaire:
Pilot Study

Timothy L. Vollmer,1 Aline Stalla-Bourdillon,2 Miqun Robinson3

Alona Williamson,1 Tracy Flemming Tracy,2 Jennifer Smrtka,3 Carol Saunders,4
Constance B. Easterling,5 Amy Perrin Ross,6 John Niewoehner,7 Nicole Mutschler7

Department of Neurology, University of Colorado Denver, Aurora, CO; 2Genzyme, a
Sanofi company, Chilly-Mazarin, France; 3Genzyme, a Sanofi company, Bridgewater,
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BACKGROUND: Teriflunomide is a once-daily, oral, disease-modifying
drug recently approved in the United States and Australia for relapsing
multiple sclerosis (RMS) treatment. Teriflunomide 14 mg showed consistent
significant positive outcomes on annualized relapse rate (ARR) and
disability progression in two placebo-controlled phase 3 trials: TEMSO
(NCT00134563) and TOWER (NCT00751881). Patient-reported outcomes
(PROs) provide clinical information to support the evaluation of MS
therapies. In clinical trials, a significant positive effect on global treatment
satisfaction (TSQM-II) and a trend toward improvement in quality of life
(QOL) outcomes (EuroQoL, EuroQoL–5 Dimension [EQ-5D], 36-item
Short Form Health Status Survey [SF-36]) and fatigue (Fatigue Impact
Scale [FIS]) were observed with teriflunomide. OBJECTIVES: To report
the design of the Teri-PRO study evaluating the use, benefits, and safety of
teriflunomide in routine clinical practice using PROs. METHODS: TeriPRO is a prospective, nonrandomized, noncomparative, open-label trial,
in which ~1000 patients with RMS will receive teriflunomide 7 or 14 mg
once daily for 48 weeks. Patients must be ≥18 years old, diagnosed with
RMS, not previously exposed to natalizumab or leflunomide, and using
reliable contraception. Primary endpoints are PRO changes over the course
of study, including TSQM-II, QoL (MusiQoL), disease progression, and
fatigue (Modified Fatigue Impact Scale [MFIS]), using descriptive statistics
for analyses. Patients will self-report disease progression with the PatientDetermined Disease Steps (PDDS) and the MS Performance Scale (MSPS).
PDDS is scored from 0 (normal) to 6 (confined to wheelchair); MSPS uses
single questions to assess mobility, hand function, vision, fatigue, cognitive,
bladder/bowel, sensory, and spasticity symptoms. Each MSPS subscale
is scored from 0 (normal) to 5 (total disability), except mobility (scored
0-6). Secondary endpoints include PRO changes after 4 and 24 weeks of
teriflunomide treatment and change in ARR (at end of treatment vs. 48 weeks
prior to enrollment). Primary and secondary endpoints will be assessed at
baseline and weeks 4, 8, 12, 16, 20, 24, and 48. Safety analyses will include
adverse events and laboratory evaluations. RESULTS: Results will be
reported after completion of the study. CONCLUSIONS: Teri-PRO will
provide valuable information on PROs for disability progression, treatment
satisfaction, QoL, and safety in patients with RMS receiving teriflunomide
in routine clinical practice. Teri-PRO will improve clinical knowledge of the
benefits of teriflunomide from a patient perspective.
Disclosure: Timothy L. Vollmer: Biogen Idec, Genzyme, Janssen, Teva, National
Institutes of Health, Ono, Novartis (grant/research support); Biogen Idec, Teva,
Accelerated Cure Project, Genzyme, Bristol-Myers Squibb, Novartis, Questcor, GuthyJackson Charitable Trust, Xenoport, Acorda, Skolkovo Fund (consulting fees). Aline
Stalla-Bourdillon, Miqun Robinson: Genzyme, a Sanofi company (employee).
Keywords: Teriflunomide, Relapsing Multiple Sclerosis, Patient Reported
Outcomes, Treatment Satisfaction
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Birmingham, AL; 3South Florida Neurology Associates, Boca Raton, FL; 4Neurology
Center, Oceanside, CA; 5Multiple Sclerosis Care Center of Neurological Services,
Hackensack, NJ; 6Loyola University Chicago, Maywood, IL; 7Questcor Pharmaceuticals,
Hayward, CA

BACKGROUND: While many assessment tools for evaluating patients
with multiple sclerosis (MS) are available to clinicians, a specific tool to
evaluate patients when they present with a relapse and to assess relapse
treatment effectiveness is lacking. OBJECTIVES: The Assessing Relapse
in Multiple Sclerosis (ARMS) questionnaire was developed by a panel of
expert MS nurses. Part 1 consists of seven questions designed to evaluate
relapse symptoms, impact on daily activities and overall functioning, and
response to past relapse treatments. Part 2 consists of seven questions to
evaluate treatment response (symptom relief, functioning, and tolerability).
METHODS: A pilot study to evaluate the ARMS was conducted in five
clinical practice sites. Eligible patients were men and women aged 18 years
or older with a confirmed MS relapse. Responses to each item in Parts 1 and
2 of the ARMS questionnaire were summarized. A total composite score
(TCS) was calculated based on the sum of scores from three interrelated
questions in Part 2 regarding treatment response (symptom improvement;
activities of daily living [ADLs]; and return to previous state of health
[RSH]); the Cronbach alpha was used to estimate the internal reliability and
consistency of the three questions and the TCS. RESULTS: The ARMS
questionnaire has been evaluated in 103 patients (89 women, 14 men; mean
[SD] age: 42.5 [11] years). The most commonly reported relapse symptoms
were numbness/tingling (67%), fatigue (58%), leg/foot weakness (55%),
dizziness (53%), and difficulty walking (52%). Over half of patients reported
that ADLs or overall functioning were affected very much (47%) or severely
(11%). Prescribed treatments included corticosteroids (IV or oral; 87%)
and adrenocorticotropic hormone (ACTH, 13%). Nearly half of patients
reported that their symptoms were very much (33%) or completely (16%)
resolved following treatment. The most commonly reported adverse events
(AEs) were sleep disturbance (45%), mood changes (33%), weight gain
(29%), increased appetite (26%), increased fatigue (21%), stomach upset
(20%), and headache (20%). The Cronbach alpha (0.87) indicated high
internal reliability and consistency of the three interrelated questions in Part
2 and the TCS. CONCLUSIONS: Systematic assessment of relapses and
response to relapse treatment may help clinicians optimize outcomes for
patients. The ARMS questionnaire may assist in promoting patient-clinician
dialogue about relapses and their management across a variety of practice
settings.
Supported by: Questcor Pharmaceuticals, Inc
Disclosure: Alona Williamson: Bayer, Biogen, EMD Serono, Novartis, Questcor,
Teva Pharmaceuticals (fees for non-CME services from commercial interest or their agents).
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Questcor, Allergan, EMD Serono, Pfizer, Biogen, Teva Neuroscience (consulting
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Herpes Infection Risk Reduced with Acyclovir Prophylaxis After
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BACKGROUND: Alemtuzumab showed efficacy superior to subcutaneous
interferon beta-1a (SC IFNβ-1a) among relapsing-remitting multiple
sclerosis (RRMS) patients in the CARE-MS I and II studies. Acyclovir
prophylaxis was introduced midway through the CARE-MS trials at the
recommendation of the Data Monitoring Committee due to an increase in
mucocutaneous herpes infections after alemtuzumab, most often during
the first post-treatment month. OBJECTIVES: To evaluate whether
prophylactic treatment with acyclovir during the first month following
alemtuzumab treatment is effective in reducing the risk of herpetic
infections.METHODS: CARE-MS comprised two 2-year phase 3 trials, in
treatment-naïve RRMS patients (CARE-MS I) and in active RRMS patients
who had experienced disease activity while on prior therapy (CARE-MS II).
Patients received alemtuzumab 12 mg intravenously on 5 days at entry and
on 3 days 12 months later or IFNβ-1a 44 µg SC three times weekly. After
a protocol amendment in January 2009, patients received oral acyclovir 200
mg twice daily during each alemtuzumab infusion and for 28 days thereafter.
RESULTS: During 2 years of follow-up, the overall incidence of any
herpetic infection was higher in the alemtuzumab 12 mg group (16.0%)
than the IFNβ-1a group (2.0%). The most commonly reported event in the
alemtuzumab 12 mg group was oral herpes (9.2% of patients, compared
with 1.5% of patients in the IFNβ-1a group). During the first course of
alemtuzumab 12 mg, 205/811 (25.3%) patients received prophylactic
acyclovir, which reduced the incidence of herpes infections during the
first month (1/205 patients; 0.5%) compared with no prophylaxis (28/606
patients; 4.6%). During the second course, 521/789 (66.0%) patients in the
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alemtuzumab 12 mg group received acyclovir, and the incidence of herpes
infections during the first month following alemtuzumab was again lower
in patients who received prophylaxis than in those who did not (4 [0.8%]
vs. 7 patients [2.6%], respectively). CONCLUSIONS: Overall, these data
suggest that prophylactic treatment with acyclovir for 1 month following
each alemtuzumab treatment course is effective in reducing the risk of
herpetic infections.
Supported by: Genzyme
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Novartis, Sanofi-Aventis, EMD Serono, Roche/Genentech (independent contractor).
Cary L. Twyman: Acorda, Biogen Idec, Novartis, Forest, Teva (consulting fees, lecture
fees); Genzyme, Sanofi-Aventis, Eli Lilly, Opexa Therapeutics, Biogen Idec, Teva,
Roche, Novartis, Xenoport, Acorda, Pfizer Pharmaceuticals (grant/research support).
Stephen L. Lake, David H. Margolin, Michael A. Panzara: Genzyme (employee).
Alastair Compston: Genzyme (consulting fees, grant/research support); Genzyme, Bayer
Schering Pharma (lecture fees).
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High Monthly T2 Lesion Burden Associated with Improved EDSS
Score upon Starting Multiple Sclerosis Treatment
Charles C. Yu,1 Samantha Lancia,2 Nhial Tutlam,2 Junqian Xu,3 Robert T. Naismith2
Case Western Reserve University School of Medicine, Cleveland, OH; 2Neurology,
Washington University in St. Louis School of Medicine, St. Louis, MO; 3Mount Sinai
School of Medicine, New York, NY
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BACKGROUND: Multiple sclerosis (MS) is a chronic autoimmune
disease characterized by inflammation, demyelination, gliosis, and neuronal
loss. Tissue destruction, as characterized by acute magnetic resonance
imaging (MRI) contrast-enhancing lesions (CELs), may lead to adverse
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clinical outcomes. These lesions can be disseminated in time and space.
OBJECTIVES: We investigated the relationship between acute gadolinium
(Gd)-enhancing or nonenhancing T2/FLAIR (fluid-attenuated inversion
recovery) lesion volumes and clinical outcome measurements. METHODS:
The BECOME (Betaseron vs Copaxone in Multiple Sclerosis with TripleDose Gadolinium and 3-Tesla MRI Endpoints) study obtained monthly
MRIs from 75 subjects over 2 years. Amira v5.4 (Visage Imaging) was
used for manual segmentation of T2/FLAIR lesions and DTI volume
quantification; segmentation was cross-referenced against proton-densityweighted (PDW) images. Lesion volumes and volume progression were
correlated with Expanded Disability Status Scale (EDSS) (better, stable,
or worse), treatment (interferon vs. glatiramer acetate), age (<36 vs. 36+),
gender, and ethnicity (Caucasian vs. African American vs. Hispanic).
RESULTS: Enrolled subjects had a mean age of 36 years; 69% were women
and 52% were Caucasian. Patients with higher T2 lesion burdens trended
toward higher EDSS score at baseline and improved EDSS status by the end
of the trial. T2 lesion burdens over the study were similar after stratifying
for treatment, age, gender, and ethnicity. CONCLUSIONS: Patients
with higher baseline EDSS scores and higher lesion burdens benefited the
most from disease-modifying therapy over 2 years. In this cohort with early
MS and clinically isolated syndrome (CIS), no differences were seen in T2
lesion burden by treatment or baseline demographic features. Perhaps with
longer follow-up, MS lesion volume and progression can provide insight for
predicting clinical outcomes.
Supported by: Foundation of the Consortium of Multiple Sclerosis Centers’
MS Workforce of the Future program
Disclosure: Charles C. Yu, Samantha Lancia, Nhial Tutlam, Junqian Xu: Nothing
to disclose. Robert T. Naismith: Acorda, Bayer, Biogen, EMD Serono, Questcor
(consulting fees).
Keywords: Imaging and MS
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Measuring Adherence of Tecfidera®
Lise Casady,1 Angela M. Aungst,2 Derrick S. Robertson,1 Sean M. Masi1
Neurology, University of South Florida, Tampa, FL; 2Neurology, University of South
Florida, Riverview, FL
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BACKGROUND: Tecfidera® is pending approval by the FDA as the
first twice-daily oral disease-modifying treatment for multiple sclerosis
(MS). Twice-daily dosing for chronic medications has been well studied,
and adherence has been shown to be between 50% and 80%. Cognitive
and mood disorders are well-documented barriers to adherence and are
both common in MS. A study of adherence to twice-a-day therapy for MS
is needed to examine barriers to adherence and patterns of administration.
OBJECTIVES: This is a 12-month, exploratory study measuring the
adherence rate of twice-daily oral Tecfidera®. Secondary objectives include
determining the relationship between mood, quality of life, and tolerability
as related to adherence. METHODS: Adherence will be measured using
the Medication Event Monitoring System (MEMS) 6 monitor with LCD
display through the medAmigo web platform, as well as through pill counts

performed on a monthly basis at site visit or via phone. Questionnaires
measuring quality of life (QOL) and symptoms including the Multiple
Sclerosis International Quality of Life (MusiQoL), Fatigue Severity Scale
(FSS), Multiple Sclerosis Neuropsychological Screening Questionnaire
(MSNQ), Tolerability and Treatment Satisfaction (TSQM), and Beck
Depression Inventory (BDI) will be administered at baseline, and months 3,
6, and 12. RESULTS: In progress. CONCLUSIONS: In progress.
Supported by: Biogen Idec
Disclosure: Lise Casady: Biogen Idec (fees for non-CME services from commercial
interest or their agents). Angela M. Aungst, Derrick S. Robertson, Sean M. Masi:
Nothing to disclose.
Keywords: Adherence, Disease-modifying treatments in MS, Management
of activities of daily living in MS
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Rescaling the EDSS Using Rasch Analysis
William J. Culpepper II,1,2 Mitchell T. Wallin3,4
Neurology, University of Maryland, Baltimore, Baltimore, MD; 2MS Center of
Excellence, Baltimore VAMC, Baltimore, MD; 3MS Center of Excellence, Baltimore
VAMC, Washington, DC; 4Neurology, Georgetown University, Washington, DC
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BACKGROUND: The Expanded Disability Status Scale (EDSS) is
arguably one of the best and certainly the most commonly used measure
of disability related to multiple sclerosis (MS). However, there are scaling
and psychometric limitations with the EDSS that have not been adequately
addressed. OBJECTIVES: Develop a method to rescale the EDSS that
does not alter clinical practice. METHODS: Apply Item-Response Theory
analytical techniques (Rasch analysis) to the functional system (FS) and
ambulation scores to develop a revised scoring algorithm. Rasch analyses
will be applied to data from the Gulf War Era MS cohort (GWEMSC) we
recently assembled. Preliminary reliability and validity analyses will also
be performed. RESULTS: There are 2382 veterans available for analysis:
66% male; 69% white, 24% black, 6% Hispanic, and 1% other; mean ± SD
age at diagnosis, 33 ± 8 years; mean age at initial exam, 44 ± 9 years. The
most commonly occurring FS was pyramidal (69%), followed by cerebellar
(57%), sensory (52%), and brain stem (42%). The remaining FS occurred
in 30% or less. Results from the Rasch analysis as well as the preliminary
reliability and validity analyses will be reported. CONCLUSIONS: The aim
of this study is to develop a revised scoring algorithm applied to the FS
scores that will address many of the psychometric limitations of the EDSS.
Rasch analysis assigns logit values to each of the scale items (FS) that can
then be summed (and rescaled) to provide a true equal-interval scale that is
normally distributed. Thus, this may provide a reliable method to account
for all MS-related symptoms in the scoring of the EDSS across the spectrum
of disability.
Supported by: Novartis
Disclosure: Nothing to disclose
Keywords: Disability, Economic issues and MS, Epidemiology of MS
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Neuromyelitis Optica in the Setting of Human Immunodeficiency
Virus Infection
Anteneh M. Feyissa, Prabhdeep Singh, Robert G. Smith
Department of Neurology, University of Texas Medical Branch at Galveston, Galveston,
TX
BACKGROUND: Neuromyelitis optica (NMO) is a severe inflammatory
demyelinating disease, distinct from multiple sclerosis (MS), which
preferentially targets optic nerves and the spinal cord. Acute viral and
bacterial infections have been reported to precede the onset of NMO;
however, little is known about the disease course within the context of
human immunodeficiency virus (HIV) infection. OBJECTIVES: We
describe two cases of HIV-infected patients who developed NMO. Here,
we report our experience with maintenance immunotherapy in patients with
combined NMO and HIV infection. METHODS: Retrospective clinical
data and magnetic resonance imaging (MRI) studies were reviewed for
two HIV-infected patients who developed NMO. The two patients were
followed up prospectively for 3 years with regular neurology clinic visits.
RESULTS: Two African American patients, a 32-year-old male (Case 1)
and a 49-year-old female (Case 2) with known HIV infections receiving
antiretroviral treatment, developed NMO. Initially, our cohort presented
with monocular blindness. 5 to 9 months later, they presented with evidence
of acute transverse myelitis manifested by severe paraparesis. Both of these
patients had CD4+ T-cell count of >350/µL and HIV viral load <3000
RNA copies/mL throughout the study period. Cerebrospinal fluid (CSF)
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analysis revealed neutrophilic pleocytosis (12-700 cells/µL), elevated protein
(70-900 mg/dL), and normal glucose concentrations. Case 2 tested positive
for aquaporin 4 immunoglobulin G (AQP4-IgG) antibody in the serum.
Oligoclonal bands of IgG were detected in the CSF of Case 1. In both cases,
initial MRI of the brain showed uniform contrast enhancement of the optic
nerve unilaterally. When these patients developed paraparesis, spine MRI
revealed extensive spinal cord T2-weighted lesions spanning >3 contiguous
vertebral segments. Patients were treated with high-dose pulsed intravenous
methylprednisolone followed by standard sessions of plasmapheresis both at
the initial presentation and during disease relapses. For maintenance therapy,
Case 1 received a total of 2 g rituximab IV divided into 2 monthly infusions
while the second case received mycophenolate mofetil 500 mg orally once
daily. Over the 3-year follow-up period, Case 2 had three disease relapses,
while Case 1 developed a progressive disease. Currently, both patients
are wheelchair-bound because of severe paraparesis. Case 2 has become
functionally blind. CONCLUSIONS: NMO can occur in the course of
HIV infection and poses an ongoing therapeutic challenge. This report
highlights the rapidly disabling nature of NMO when compared to typical
relapsing and remitting MS, especially in immunocompromised individuals.
Further epidemiological and clinical studies are needed to demonstrate
etiologic association between HIV and NMO.
Supported by: University of Texas Medical Branch at Galveston
Disclosure: Nothing to disclose
Keywords: Disease-modifying treatments in MS, Natural history of MS,
Neuromyelitis optica
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Training of Driving in Individuals with Relapsing-Remitting
Multiple Sclerosis
Abiodun E. Akinwuntan
Neurology, Physical Therapy, and Ophthalmology, Georgia Health Sciences University,
Augusta, GA
BACKGROUND: Impairments of driving-related physical, visual, and
cognitive skills are common sequelae of multiple sclerosis (MS). Many studies
have been conducted on the evaluation of the ability to drive in individuals
with MS. We found a few studies in which cognitive skills were retrained in
individuals with MS to improve performance on other activities of daily living,
but none on retraining of impaired skills necessary to improve their driving
performance. OBJECTIVES: In this study, we investigated the effect of a
simulator-based training program on the driving performance of individuals
with MS. We hypothesized that there will be significant improvements in some
off-road tests and on a standardized on-road test after 5 hours of training.
METHODS: Thirty-six participants with relapsing-remitting MS (mean ±
SD age, 46 ± 11 years; 30 females) and Expanded Disability Status Scale
(EDSS) values between 1 and 7 each received 5 hours of training in a highfidelity simulator. Performance on selected physical, visual, and cognitive
tests and on a standardized road test was evaluated immediately before
and after training. Post-training performance was compared to pre-training
data. RESULTS: Participants improved on red and green color perception
and on the Paced Auditory Serial Addition Test, reported less fatigue, and
spent less time on the dot cancellation test of the Stroke Driver Screening
Assessment battery after training. Participants, most of whom passed the
on-road test before training, did not show significant improvement on the
test after training. Further analysis revealed better improvements on the
road test in more severely impaired participants. CONCLUSIONS: To our
knowledge, this is the first study to show that a simulator-based program is
potentially useful to retrain individuals with MS on some off-road visual and
cognitive tests. However, future studies are needed to confirm our findings.
Supported by: CMSC
Disclosure: Nothing to disclose
Keywords: Driving, Cognition, Vision, Management of activities of daily
living in MS, MS and the caregiver/family

(RH08)
Postural Sway and Spatiotemporal Parameters of Gait in Multiple
Sclerosis
Swathi Balantrapu, Lara A. Pilutti, Brian M. Sandroff, Douglas A. Wajda, Jacob J.
Sosnoff, Robert W. Motl
Kinesiology and Community Health, University of Illinois at Urbana-Champaign,
Urbana, IL
BACKGROUND: There is evidence of alterations in postural sway and
gait in persons with multiple sclerosis (MS). Further, postural sway has been
associated with gait and gait variability (ie, fluctuations in gait parameters
between steps measured by standard deviation [SD] and coefficient of
variation [CV]) in older adults. This is important, as postural sway might
represent a target for mitigating impairments in gait and its variability as two
metrics of fall risk in people with MS. OBJECTIVES: This study examined
the association between anteroposterior (AP) and mediolateral (ML) sway
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with average and variability metrics of spatiotemporal parameters of gait in
older adults with MS and a fall history. METHODS: The sample included 33
older participants (mean [SD] age, 60 [6.1] years) with a definite diagnosis of
MS who had fallen one or more times over the past year. Participants walked
across a 16-foot instrumented gait mat with sensors arranged in a grid-like
pattern to identify the pressure applied by each foot during normal walking.
The software program calculates the average and absolute variability (SD) of
step length, step width, and step time, whereas the relative variability (CV)
of step length, step width, and step time are calculated by taking the ratio
of SD by mean. Participants then underwent a postural sway measurement
by having them stand on a foam surface while they were equipped with a
swaymeter. Postural sway was indexed by sway length along the AP and ML
axes. The relationship between AP and ML postural sway with mean and
gait variability spatiotemporal parameters were examined using one-tailed,
Spearman rho rank-order correlation coefficients (rs). RESULTS: Overall,
AP postural sway had significant correlations with the average step time (rs =
0.349, P = .023) and variability of spatiotemporal parameters indexed by SD
and CV in terms of step length (SD: rs = 0.310, P = .04; CV: rs = 0.307, P =
.04) and step time (SD: rs = 0.483, P = .002; CV: rs = 0.498, P = .002). There
were no significant correlations between ML postural sway and gait metrics.
CONCLUSIONS: These data suggest that AP postural sway is associated
with variability of gait, and this might represent a target of rehabilitation
interventions designed for fall risk reduction in older adults with MS who
have a fall history.
Disclosure: Nothing to disclose
Keywords: Comprehensive care and MS
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Preliminary Results of a Randomized Controlled Trial of a Hip
Flexion Assist Device in Multiple Sclerosis
Francois Bethoux,1 Darlene K. Stough,1 Michelle Harrison-Cudnik,1 Diane Ivancic,1
Matthew Sutliff,1 Susan E. Bennett2
Neurological Institute-Mellen Center, Cleveland Clinic, Cleveland, OH; 2Department
of Rehabilitation Science and Department of Neurology, University of Buffalo, SUNY,
Buffalo, NY
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BACKGROUND: Hip flexor weakness contributes to decreased foot
clearance and gait disturbance in multiple sclerosis (MS). The Hip Flexion
Assist Device (HFAD) consists of two elastic bands attached proximally to
a waist belt and distally to the shoe, and enhances active hip flexion and
foot clearance from the floor while walking. Results of an uncontrolled
pilot study on 21 MS patients suggest that the HFAD is safe and improves
walking performance. OBJECTIVES: To evaluate the efficacy and safety
of the HFAD in ambulatory MS patients with hip flexor weakness using
a single-blind randomized controlled design. METHODS: Subjects
were randomized to a treatment group (wearing the HFAD for at least 2
hours daily for 8 weeks after fitting and training) or to a control group (no
intervention). Assessments were conducted at baseline (V1), 4 weeks (V2),
and 8 weeks (V3). Blinded assessments, performed without the device,
included walking performance (2-minute walk [2MW] and Timed 25-Foot
Walk [T25FW]), lower-extremity strength (handheld dynamometer), and
spasticity (Modified Ashworth Scale [MAS]). Patient-reported outcomes
included the Numeric Pain Rating Scale (NPRS), Patient-Determined
Disease Steps (PDDS) Questionnaire, MS Walking Scale-12 (MSWS-12), and
a patient satisfaction questionnaire. Adverse events were recorded during
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study visits and weekly phone conversations. Analysis of covariance was
used to compare score changes between V1 and V3. RESULTS: 42 subjects
were randomized and 37 completed all visits (12% dropout rate) at the time
of this interim analysis. There were 18 subjects in the treatment group and 24
subjects in the control group. There were no statistically significant betweengroup differences in subject characteristics at baseline. There was a trend
favoring the treatment group on the 2MW (mean change 32.1 vs. 4.7 m, P
= .07). There was a statistically significant difference favoring the treatment
group on the MSWS-12 (mean change −7.6 vs. −0.44, P = .048). There were
no serious adverse events. The most common adverse event in the HFAD
group was musculoskeletal pain, which occurred in 4 subjects and improved
after device use was reduced or temporarily discontinued. Over 85% of
patients in the treatment group were satisfied with the HFAD at V2 and V3.
CONCLUSIONS: These preliminary results suggest that the HFAD is safe
and effective in ambulatory MS patients with hip flexor weakness.
Supported by: Acorda Therapeutics Inc
Disclosure: Francois Bethoux: Acorda Therapeutics (consulting fees, fees for non-CME
services from commercial interest or their agents, grant/research support); Allergan, Biogen
Idec, Medtronic Inc (fees for non-CME services from commercial interest or their agents);
Innovative Neurotronics (grant/research support); Merz (consulting fees, grant/research
support). Darlene K. Stough, Michelle Harrison-Cudnik, Diane Ivancic: Nothing to
disclose. Matthew Sutliff: Acorda Therapeutics (consulting fees, fees for non-CME services
from commercial interest or their agents); Geauga Rehabilitation Engineering for HFAD
device (royalty). Susan E. Bennett: Acorda Therapeutics (grant/research support).

repeated over the year-long period. RESULTS: The person completed
the 1-year intervention period despite three unexpected events: two
separate orthopedic foot injuries, and a crisis of hope and optimism. These
problems were identified early through the CDMP’s ongoing assessments.
This facilitated implementation of interventions that enabled the person
to continue participation in the CDMP. The person completed an entire
year of the CDMP. Outcomes: From baseline to the 1-year measurement
point, the person improved in seven of nine completed items of the Multiple
Sclerosis Quality of Life Inventory; in the Timed 25-Foot Walk, Nine-Hole
Peg Test, and 3-second Paced Serial Addition tests; and in the 6-Minute
Walk and Four-Square Step tests. In addition, there was a notable reduction
in the frequency of reported falls. CONCLUSIONS: In this case study,
the year-long CDMP resulted in substantial improvements from baseline
for this person with moderate MS-related disability. Despite a number of
potentially problematic events, the person was able to adhere to this longterm program. The CDMP shows promise as an efficient, effective, and
feasible multidisciplinary intervention program. Further study is required to
determine the feasibility and effectiveness of this long-term multidisciplinary
program for persons with MS of different severities.
Disclosure: Evan T. Cohen: Total Rehab and Fitness (consulting fees). John T.
Marmarou: Total Rehab and Fitness (ownership interest). John R. Armando: Total
Rehab and Fitness (employee).
Keywords: Comprehensive care and MS, Neurorehabilitation and MS,
Psychological issues and MS
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The Effects of a Long-Term Multidisciplinary Disease Management
Program: A Case Report
Evan T. Cohen,1 John T. Marmarou,2 John R. Armando2
School of Health Related Professions, University of Medicine and Dentistry of New
Jersey, Stratford, NJ; 2Total Rehab and Fitness, Cherry Hill, NJ

1

BACKGROUND: There is a paucity of evidence for the use of longterm multidisciplinary care lasting longer than 6 months for persons with
multiple sclerosis (MS). This case report describes the results of a person’s
year-long episode of care in the Chronic Disease Management Program
(CDMP), a multidisciplinary, medically based rehabilitation service and
health management program for persons with MS. The CDMP provides
services based on each person’s needs. Services include physical, behavioral,
occupational, speech, and cognitive therapies and health education.
OBJECTIVES: The first objective of this case report is to describe a yearlong episode of care in the CDMP of a person with moderate MS-related
disability. This includes a summary description of the services provided, and
measurements that describe the person’s status after the intervention. The
second objective is to describe the feasibility of the CDMP in improving
function and participation for persons with MS. METHODS: Baseline
testing was conducted by the CDMP team at intake. The CDMP team
applied a standard set of measures. Also, each discipline conducted an
examination. The designation of services was determined based on goals
identified by the person with MS and the CDMP team. Once the person’s
progress stabilized, a transition to the maintenance phase was initiated.
If issues arose during the maintenance phase or at a quarterly assessment
that indicated need, the person reentered the skilled phase. This cycle was

Standing Data Disproves Biomechanical Mechanism for BalanceBased Torso Weighting
Ajay Crittendon,1 Danielle O’Neill,1 Gail L. Widener,2 Diane D. Allen1
Graduate Program in Physical Therapy, San Francisco State University, San Francisco,
CA; 2Physical Therapy, Samuel Merritt University, Oakland, CA
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BACKGROUND: Balance-Based Torso Weighting (BBTW) has improved
gait speed and balance measures in people with multiple sclerosis (MS).
While the underlying mechanism behind BBTW has not been identified, a
biomechanical explanation has been suggested. Changes in center of pressure
(COP) during quiet standing may directly coincide with the direction of
weight placement. OBJECTIVES: Investigate the changes in COP with and
without BBTW in people with MS and healthy controls in comparison with
the average weight location in the anterior-posterior or right-left directions.
METHODS: 38 people, 20 with MS (mean Expanded Disability Status Scale
[EDSS] score 4.1, range 2-6) and 18 healthy controls matched for age, height,
and weight stood statically for 10 seconds with feet together on a force plate
in 4 conditions: eyes open and eyes closed and with and without BBTW.
Weight placement on the torso was recorded and compared to the direction
of COP change from the unweighted to the weighted conditions. These data
were collected as part of a larger motion analysis study investigating gait
changes with BBTW. RESULTS: Participants in the healthy control and
MS groups were not significantly different in age, height, and weight (t test,
P > .05). Average BBTW weighting was 1.38 pounds (0.9% body weight)
and was not statistically different between groups (t test, P > .05). Weight
placement (anterior, posterior, or right, left) was compared with COP
directional data for the 4 conditions for both groups. COP displacement did
not reflect BBTW weighting locations (chi-square, P < .0001). Differences
between groups revealed fewer matches between COP changes and location
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of weights for people with MS than for healthy controls, although this did
not reach statistical significance (chi-square, P = .0512). However, BBTW
was still effective at improving gait velocity (cm/s) in people with MS (t
test, P = .004) compared to gait without weight. CONCLUSIONS: While
BBTW has been shown to increase gait speed in people with MS, these data
disprove the hypothesis of a strictly biomechanical mechanism underlying
its effectiveness. Further study is needed to investigate other possible
mechanisms for this promising intervention.
Supported by: National Institute of Child Health and Human Development,
National Institutes of Health
Disclosure: Nothing to disclose
Keywords: Balance rehabilitation, Management of activities of daily living
in MS

Supported by: NeuroDevelopmental Treatment Association Small Grant
Research Award
Disclosure: NeuroDevelopmental Treatment Association (grant/research support).
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The Impact of an Ankle-Foot Orthosis on Gait Recovery in Multiple
Sclerosis: Pilot Data
Kelli J.C. Doern,1 Melanie F. Farrar,1 Staci Macklin,1 Miguel Mojica,2 Karen J.
McCain1
1
Physical Therapy, UT Southwestern Medical Center, Dallas, TX; 2ProstheticsOrthotics, UT Southwestern Medical Center, Dallas, TX

(RH13)
The GivMohr Sling for Low-Tone Upper Extremities During
Upright Mobility
Kathy A. Dieruf
Orthopaedics, University of New Mexico, Albuquerque, NM
BACKGROUND: Motor weakness or paresis/paralysis is often seen in
people with multiple sclerosis (MS). Usually this is progressively associated
with increased tone or spasticity; however, occasionally low tone may
be present. A low-tone/flaccid upper extremity (UE) is at risk for injury
and interferes with the person’s ability to perform functional activities
including gait. The GivMohr sling, specific for low-tone UEs, has been
shown to reduce subluxation and increase gait velocity in subjects following
stroke. It is designed to position the UE appropriately while providing joint
compression through the UE. The sling holds the extremity in a functional
position with retraction and depression of the scapula, the humerus in near
neutral rotation, and the elbow in mild flexion. This position leaves the
involved UE free to swing and provide counterbalance weight shifting in
the upright position. OBJECTIVES: To determine whether the GivMohr
sling demonstrates long-term changes in gait in a subject with a flaccid UE.
METHODS: A single-subject, repeated-measures design. The subject was
a 61-year-old female status post cerebral vascular accident with right-sided
hemiparesis, with a flaccid UE. Two months post (time A), and again at 6
months (time B), she walked across the GAITRite mat, with and without the
GivMohr sling in a randomly assigned order. She walked at a self-selected
speed with stand-by assistance for safety. RESULTS: Gait velocity: time
A without sling = 25.6, with sling = 26.5; time B without sling = 65.4, with
sling = 69.0. Step length involved side/uninvolved: time A without sling =
22.8/26.9, with sling = 25.2/36.5; time B without sling = 38.3/45.2, with
sling = 39.5/44.3. CONCLUSIONS: Use of the GivMohr sling enhanced
the subject’s gait at both evaluation times. Her gait improved between the
two testing sessions; however, the enhanced variables of increased velocity
and changed step length between sides of her body when wearing the sling
were still demonstrated at time B. While low-tone extremities are not the
norm in people with MS, they are possible, perhaps due to a secondary
complication. Maintaining functional mobility is crucial over time, even
in a patient with a flaccid extremity. The GivMohr sling is a simple and
inexpensive option that not only supports and protects the UE but properly
positions it during upright postures. The sling may be an appropriate
treatment option for some people with MS.
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BACKGROUND: Impaired muscle function is common in multiple
sclerosis (MS) and can produce lower-extremity weakness, resulting in
difficulty walking. Dorsiflexion weakness is especially common and often
leads to the first sign of gait dysfunction in MS. This weakness is likely
lesion-driven. However, secondary weakness may develop in the leg,
particularly the calf muscle, as the result of faulty gait mechanics initiated by
the dorsiflexion weakness. Ankle-foot orthosis prescription is common to
address dorisflexion limitations in persons with MS. However, few studies
have attempted to evaluate the impact of bracing on gait in MS, and no
consensus has been reached concerning benefit or optimal design. This
study was designed to evaluate the effect of a hinged orthosis (Tamarack
joint with adjustable check strap; TCS) on gait recovery in persons with MS.
OBJECTIVES: To investigate the impact of the TCS AFO on spatial and
temporal gait parameters, electromyography (EMG), and walking endurance
in selected individuals with MS. METHODS: This was a nonrandomized,
single-group (N = 15), repeated-measures study. The outcome measures
for the study included 1) computerized gait analysis (GAITRite), 2) EMG
of the anterior tibialis (AT), gastrocnemius (GN), and vastus lateralis (VL)
muscles; 3) 6-Minute Walk (6MW) test, and 4) 12-item Multiple Sclerosis
Walking Scale (MSWS-12). This study was 12 weeks long and consisted of
five training sessions and three testing periods. RESULTS: Preliminary
gait analysis data on four subjects indicated a trend toward improvements
in absolute step length and step-length symmetry, stance symmetry, and
gait velocity. Endurance was also markedly increased as measured by the
6MW. EMG analysis revealed increased AT and GN activity with the
AFO on versus off. In addition, improved timing of the AT and GN was
evident with the AFO on compared to no AFO. Also notable were marked
improvements in perception of walking abilities as measured by the MSWS12. CONCLUSIONS: Results from our preliminary analysis suggested that
there is marked benefit of the TCS AFO on overall gait parameters, including
step length and stance symmetry, as well as endurance. Patient perception of
gait impairment was also less after use of the brace for the 12-week period.
In addition, the orthosis design appeared to facilitate more typical muscle
firing in the leg during gait, thus providing the opportunity for halting and
potentially reversing the development of secondary weakness.
Supported by: UT Southwestern Medical Center
Disclosure: Kelli J.C. Doern: Acorda (speaker fees). Melanie F. Farrar, Staci
Macklin, Miguel Mojica, Karen J. McCain: Nothing to disclose.
Keywords: Equipment in MS, Gait dysfunction in MS
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Spatiotemporal Gait Parameters: Impact of Speed Instruction
and Walking History
Peter Feys,1 Inez Wens,1 Deborah Severijns,1 Dennis Hannes,1,2 Kathy Knuts,3 Stefanie
Vantenderloo1
1
REVAL/BIOMED, Hasselt University, Diepenbeek, Belgium; 2Physiotherapy,
Rehabilitation and MS Center Overpelt, Diepenbeek, Belgium; 3Physiotherapy,
Rehabilitation and MS Center Overpelt, Overpelt, Belgium

BACKGROUND: Different walking capacity test formats are applied,
but their impact on gait pattern in persons with multiple sclerosis (PwMS)
has not yet been investigated according to baseline velocity performance.
OBJECTIVES: To assess, in PwMS with differing ambulation dysfunction,
the impact of speed instructions and previous walking tests (2- and 6-Minute
Walk; 2MW and 6MW) on spatiotemporal gait parameters. METHODS:
27 participants, divided into three groups based on usual gait speed (Most
Limited Community Walkers [MLCW] < 0.82 m/s, CW > 1.14 m/s, LCW
show intermediate values), completed the 2MW and 6MW. Before and after
each test, they walked on the GAITRite walkway system at both usual and
fastest speed. Spatiotemporal gait parameters were measured and analyzed
with analysis of variance (ANOVA). RESULTS: All gait parameters in
the MLCW were significantly different from those of the other groups.
In contrast to the MLCW, the LCW and CW subgroups showed greater
velocity in the fastest compared to usual speed condition, associated with a
significant increase in cadence and step length. After the 6MW, small changes
in cadence at usual speed and step time at fastest speed were observed in the
MLCW subgroup only. No impact of the 2MW on gait parameters was found
in any group. CONCLUSIONS: The ability to accelerate was dependent on
the severity of ambulatory dysfunction. Prolonged walking during the 6MW
has, in contrast to the 2MW, some impact on gait parameters in the most
disabled group only.
Disclosure: Nothing to disclose

drug evaluations, days 5 and 11 (period 2); and D-ER re-initiation and final
on-drug evaluation, day 15 (period 3). An overall gait composite z score
was calculated as an average of component z scores (primary endpoint). The
T25FW and 2-Minute Walk test (2MW) were secondary endpoints. A mixedmodel analysis of variance (ANOVA) compared effects while on-drug versus
off-drug. A similar secondary analysis compared study periods. RESULTS:
20 subjects (mean age 53.1 years, 60% female, 65% with relapsing-remitting
MS, and mean time on D-ER of 315 days) enrolled and completed the study.
On the WA, subjects did significantly better on step width, step length, and
walking speed on-drug relative to off-drug (P < .05), consistent with on-drug
improvements in secondary endpoints of T25FW (0.36 ft/sec; P < .001) and
2MWT (25.36 ft; P = .006). For the TW, although treatment effects were not
significant, subjects walked faster in period 3 versus period 2 (P < .05). The
SQT was significantly better on-drug for both left and right turn sway but not
for turn time. The composite z score showed that subjects did significantly
better (P = .015) on-drug (periods 1 and 3) versus off-drug (period 2). While
overall gait deteriorated after D-ER withdrawal (period 2 vs. period 1), the
difference was not significant; re-initiation (period 3) resulted in a significant
improvement (P < .05) versus period 2 (off-drug). D-ER was well tolerated.
CONCLUSIONS: D-ER withdrawal and re-initiation demonstrated that
treatment has rapid, significant positive effects on a number of specific gait
parameters, including walking speed and distance. The tolerability profile
was consistent with previous studies.
Supported by: Acorda Therapeutics, Inc
Disclosure: Cecilie Fjeldstad: Nothing to disclose. Gabriel Pardo: Acorda
Therapeutics, Inc, Biogen Idec, Novartis Pharmaceuticals, Teva Neuroscience (consulting
fees); Acorda Therapeutics, Inc, Bayer Healthcare, Biogen Idec, EMD Serono, Novartis
Pharmaceuticals, Pfizer, Teva Neuroscience (speakers’ bureau). Gustavo Suárez, Michael
Klingler, Herbert Henney III, Adrian Rabinowicz: Acorda Therapeutics, Inc (employee
and stockholder).
Keywords: Dalfampridine, Gait, Walking
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Effects of Dalfampridine on Balance in Multiple Sclerosis: The
STEADY Study

Effects of Dalfampridine on Gait in Multiple Sclerosis: The
STEADY Study

Cecilie Fjeldstad,1 Gabriel Pardo,1 Gustavo Suárez,2 Michael Klingler,2 Herbert Henney
III,2 Adrian Rabinowicz2

Cecilie Fjeldstad,1 Gabriel Pardo,1 Gustavo Suárez,2 Michael Klingler,2 Herbert Henney
III,2 Adrian Rabinowicz2
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OMRF Multiple Sclerosis Center of Excellence, Oklahoma City, OK; 2Acorda
Therapeutics, Inc, Ardsley, NY

BACKGROUND: Dalfampridine extended-release tablets (D-ER;
prolonged-release fampridine in Europe) can improve walking in people
with multiple sclerosis (MS). OBJECTIVES: To evaluate changes in gait
and postural balance after D-ER withdrawal and re-initiation in people
with MS with a clinical response to D-ER. METHODS: STEADY was
an open-label, single-center study of D-ER Timed 25-Foot Walk (T25FW)
responders, defined as an investigator-determined improvement in T25FW
between an off- and on-drug evaluation prior to study entry. Multiple gait
and balance domains were measured using NeuroCom SMART™ Balance
Master. On-drug evaluations were performed at screening and 1 week postscreening (baseline; period 1); D-ER withdrawal and off-drug evaluations,
days 5 and 11 (period 2); and D-ER re-initiation and final on-drug evaluation,
day 15 (period 3). Balance parameters were the Sensory Organization Test,
Adaptation Test, and Limits of Stability Test. An overall balance composite

1

BACKGROUND: Dalfampridine extended-release tablets (D-ER;
prolonged-release fampridine in Europe) can improve walking in people
with multiple sclerosis (MS). OBJECTIVES: To evaluate gait and balance
parameter changes in patients who had a clinical response to D-ER 10
mg twice daily using a therapy withdrawal and re-initiation design; the
current analysis describes gait effects. METHODS: STEADY was an
open-label, single-center study of D-ER Timed 25-Foot Walk (T25FW)
responders, defined as having an investigator-determined improvement in
T25FW between an off- and on-drug evaluation prior to study entry. Gait
parameters included Walk Across Test (WA), Tandem Walk Test (TW),
and Step/Quick Turn Test (SQT). On-drug evaluations were performed at
screening and 1 week post-screening (period 1); D-ER withdrawal and off-

OMRF Multiple Sclerosis Center of Excellence, Oklahoma City, OK; 2Acorda
Therapeutics, Inc, Ardsley, NY
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z score, calculated as a weighted average of component z scores, was a
co-primary endpoint evaluated only if the gait outcome was significant.
The Berg Balance Scale (BBS) was a secondary endpoint. A mixed-model
analysis of variance (ANOVA) compared drug effects by treatment (onvs. off-drug). A similar analysis compared study periods. Tolerability was
evaluated. RESULTS: 20 subjects (mean age 53.1 years, 60% female, 65%
with relapsing-remitting MS, mean time on D-ER of 315 days) enrolled and
completed the study. Overall gait composite score was significant (P = .015)
favoring treatment. The overall balance composite showed no treatment effect
(P = .434), although there was progressive improvement in mean balance
scores from period 1 (51.9) to period 2 (55.1) to period 3 (61.1), which can be
partly explained by a known learning effect. Improvement upon re-initiation
was significant relative to period 2 (P < .05). The BBS favored the on-drug
periods (periods 1 and 3 vs. period 2; P < .05), and comparing each on-drug
period to the off-drug period; period 1 versus period 2 (P < .05), and period
3 versus period 2 (P < .05). D-ER was well tolerated. CONCLUSIONS:
There did not appear to be deterioration in overall balance during D-ER
withdrawal, possibly due to a learning effect. Both learning and drug effects
likely contributed to the significant improvement in balance upon D-ER reinitiation. BBS scores showed significant deterioration on D-ER withdrawal
and significant improvement on re-initiation. Tolerability was consistent
with previous studies.
Disclosure: Cecilie Fjeldstad, Gustavo Suárez, Michael Klingler, Herbert Henney
III, Adrian Rabinowicz: Nothing to disclose. Gabriel Pardo: Acorda Therapeutics, Inc,
Biogen Idec, Novartis Pharmaceuticals, Teva Neuroscience (consulting fees).

accounted for 72.3% of the variance in number of falls. ABC, ASH-ave, and
SDMT, in the respective order, were found to be the prime predictors (R2
= 0.61, F [3, 34] = 17.86, P < .0001), indicating that PwMS with high selfreported balance confidence, low spasticity, and high cognition report fewer
falls. The probability of discriminating a faller from a nonfaller was higher
in people with higher ASH-ave, low SDMT, and low ABC (χ2 [3] = 8.38, P
< .05, predictive accuracy [78.7%] and R2 = 0.23), with ABC as the most
significant predictor. Additionally, an ABC cutoff score of 60 improved
the specificity (66.7%), sensitivity (87.5%), and model accuracy (80.9%).
Similarly, the probability of distinguishing a recurrent faller from others
approached significance with higher ASH-ave, low SDMT, and low ABC (χ2
[3] = 7.25, P > .05, accuracy [70.2%] and R2 = 0.19). An ABC cutoff score of
60 improved the specificity (75%), sensitivity (69.6%), and accuracy (72.3%).
CONCLUSIONS: Poor self-reported balance confidence, high spasticity,
and poor cognition significantly increased the number of falls and enhanced
the probability of distinguishing a faller from a nonfaller in PwMS. A similar
trend was noted in recurrent fallers. Moreover, ABC emerged as a substantial
predictor, and a cutoff to enhance prediction has been suggested. These
results can be effectively utilized for fall-risk screening and intervention
purposes in PwMS.
Disclosure: Hina Garg: Nothing to disclose. Eduard Gappmaier: Acorda Therapeutics
(consulting fees).
Keywords: Balance and falls in MS, Comprehensive care and MS,
Management of activities of daily living in MS
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Fall Predictors in Multiple Sclerosis: An Exploratory Study
Hina Garg, Eduard Gappmaier
Physical Therapy, University of Utah, Salt Lake City, UT
BACKGROUND: Falls are a major health concern in persons with multiple
sclerosis (PwMS). Due to its multifactorial nature, it is vital to investigate
the prime determinants that distinguish high-risk fallers from those with
lesser risk. OBJECTIVES: This study aimed to identify the significant
contributors from demographics, strength, balance, functional mobility,
spasticity, self-report measures, and cognition that can predict falls in
PwMS. METHODS: Retrospective data of 55 PwMS (mean [SD] age =
56.2 [12.2] years, Expanded Disability Status Scale [EDSS] score = 5.2 [1.5])
from the University of Utah Wellness Clinic were analyzed. The variables
included were number of falls recalled in the past year; gender; EDSS score;
age; knee extensor strength; balance assessed by the Berg Balance Test
(BBT) and functional reach; functional mobility measured by the Timed Up
and Go (TUG) test, Timed 25-Foot Walk (T25FW), stairs test, and 6-Minute
Walk distance; spasticity by Modified Ashworth Scale (ASH-ave); self-report
measures such as the 12-item Multiple Sclerosis Walking Scale (MSWS-12),
Activities-specific Balance Confidence scale (ABC), and Modified Fatigue
Impact Scale (MFIS); and cognition determined by the Paced Auditory
Serial Addition Test (PASAT) and Symbol Digit Modalities Test (SDMT).
A stepwise multiple regression for model selection was performed followed
by hierarchical binary logistic regression to examine the effectiveness of
prediction in fallers versus nonfallers and in recurrent fallers compared with
those with 0 or 1 fall. RESULTS: Of 55 subjects, 34 (61.8%) reported 156
falls. Of the fallers, 25 (73.5%) reported recurrent (>1) falls. All predictors
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Barriers and Facilitators to Exercise in People with Multiple
Sclerosis
Maria Garrett, Susan B. Coote
Department of Clinical Therapies, University of Limerick, Limerick, Ireland
BACKGROUND: There is increasing evidence in favor of exercise for
health outcomes for people with multiple sclerosis (PwMS). However, studies
evaluating follow-up to exercise interventions demonstrate conflicting
results, which suggest that there may be challenges to maintaining exercise
behaviors over time. There is a need to explore barriers and facilitators to
exercise in this population to inform health-promoting interventions over
the lifetime of PwMS. OBJECTIVES: This study explores the barriers
and facilitators to exercise in PwMS, using a focus group study and an online
questionnaire. METHODS: A review of the literature and two focus groups
were conducted to inform the content of a questionnaire. The focus groups
took place in an urban and a rural area of Ireland and were audiotaped and
transcribed verbatim. Thematic content analysis was conducted. Members
of the Multiple Sclerosis Society of Ireland were invited to complete the
online questionnaire, consisting of closed questions based on the themes of
the focus groups and literature review. Five-point Likert scales were used
to rate the frequency of barriers. Facilitators were ranked on a scale of 1 to
5. Descriptive statistics were used to analyze the data. RESULTS: Twelve
participants volunteered in two separate focus groups. Environmental,
psychological, and disease-specific barriers and facilitators to exercise
were identified. Forty-eight participants responded to the questionnaire.
The majority (71.7%, 33/48) of respondents reported using no assistive
device to mobilize. The main barriers to exercise identified were symptomrelated. Fatigue (36.2%, 17/47) and balance (25.5%, 12/47) were the most
commonly cited barriers “most of the time.” Motivation (34%, 16/47)
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and time constraints (28.3%, 13/46) were also cited as barriers “some of
the time.” Environmental factors were “never” a barrier for between
37.8% (17/45) and 82.2% (37/45) of participants. Fifty percent (12/24) of
respondents ranked a reduction in MS symptoms as the most important
facilitator of exercise. Enjoyable exercises were rated second-highest by 32%
(8/25) of respondents. CONCLUSIONS: This study suggests that balance
and fatigue are the greatest barriers to exercise for this population with
minimal disability due to MS. Reducing these MS-related symptoms is key
in facilitating exercise for this group. A multifaceted approach that aims to
improve fatigue and balance and that considers motivation and creating time
to exercise may be warranted. Exercise interventions should be enjoyable for
participants. These findings suggest that tailored exercise programs should
be considered.
Supported by: Maria Garrett was awarded a Health Research Board Summer
Studentship to conduct the focus group study.
Disclosure: Maria Garrett: Irish Research Council for Science Engineering and
Technology, Health Research Board (grant/research support). Susan B. Coote: Nothing
to disclose.
Keywords: Comprehensive care and MS, Exercise, Management of activities
of daily living in MS
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A 2-Year Data Collection on the Effect of Physical Therapy in
Multiple Sclerosis
Benoit Gebara
Rehabilitation, National MS Center, Melsbroek, Belgium
BACKGROUND: The majority of persons with multiple sclerosis (PwMS)
experience a decrease in their mobility as their disease progresses. It is now
well known that movement and exercise therapy are beneficial: they can
induce a (partial) recovery of functional motor skills or maintain the present
level of functional mobility. In the past several years, many studies have
shown that fitness and strength exercises have a positive impact on fatigue
and general physical capacity of PwMS. In the rehabilitation department at
the National MS Center, we work within a multidisciplinary team composed
of physical therapists, occupational therapists, speech therapists, social
workers, psychologists and neuropsychologists, rehabilitation nurses,
and rehabilitation doctors. We treat both inpatients and outpatients.
OBJECTIVES: In this study we focused only on inpatients and on the
efforts of the physical therapy (PT) department. We provide all our PwMS
with an individual PT session as well as many different group therapies
(fitness, relaxation, hydrotherapy, horseback riding, balance training, passive
cycling). The common goal of each therapy is to actively and passively
mobilize the patient within their joint limitations, thus encouraging them
to increase their functional abilities. The aim of this study is to evaluate
the effects of the PT department with regard to the commonly used
functional tests. In prolongation of the study on the effects of PT in MS
rehabilitation in 2011, we also analyzed the data of 2012, allowing us to pool
the data over the 2-year period (January 2011 to December 2012) for all
inpatients. METHODS: Demographic data and specific testing data for PT
were obtained prior to and after each inpatient’s rehabilitation program. We
will present an analysis of these results of the PT team on short- and longdistance walk tests (T25FW and 6MW), Melsbroek Disability Scoring Test
(MDST), and the number of obtained Rehabilitation Activity Profile (RAP)

goals. Correlation between Expanded Disability Status Scale (EDSS) score,
age, length of disease, and the functional tests will also be addressed for
each year separately and for both years together. RESULTS: In 2011 we
included 397 patients: 182 men and 215 women with a mean age of 53.4
years and mean hospitalization duration of 5.2 weeks. In 2012 we included
476 patients: 193 men and 283 women with a mean age of 53 years and mean
hospitalization duration of 4.4 weeks. CONCLUSIONS: The analysis of
the results is in progress.
Disclosure: Nothing to disclose
Keywords: Rehabilitation in MS
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Evaluation of a Multiple Sclerosis Educational Track for Physical
Therapy Students
Angela Rosenberg,1 Diane Meyer,1 Catherine Jacobs,1 Jennifer Tooher,1 Audrey Osinski,1
Liz Waddell,1 Kaye Gooch,2 Lisa Johnston1
University of North Carolina at Chapel Hill, Chapel Hill, NC; 2National Multiple
Sclerosis Society, Greater Carolinas Chapter, Raleigh, NC
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BACKGROUND: MS Standardized Training and Education Program
with University Partners (MS STEP UP) is a collaboration between the
University of North Carolina (UNC), Division of Physical Therapy (PT), and
the Greater Carolinas Chapter of the National MS Society. The curriculum
was created because of a local need for physical therapists (PTs) with
expertise in managing the needs of patients living with multiple sclerosis
(MS). OBJECTIVES: The goal is to enhance MS-related competencies
of annual cohorts of Doctor of Physical Therapy (DPT) students in order
to graduate DPT students with skilled competencies specific to MS. The
evaluation format includes graduated and current scholar competencies and
activities, as well as feedback from the community and clinical professions
engaged in program-related initiatives. METHODS: This 2-year track
focuses on four elements: didactic learning, clinical experiences, service, and
educational instruction. Students tailor class projects and readings to focus
on MS. Clinical experiences allow students to work with PTs, neurologists,
advocates, and researchers who work with this population. Students
participate in community opportunities including MS Society events, board
meetings, and self-help groups. The track is evaluated using qualitative and
quantitative measures including MS Competencies Rating Scale,* MS Activity
Tracking Form, Graduate Activity Report, and qualitative feedback from MS/
DPT scholars and graduates, patients, and preceptors. RESULTS: 10
DPT students are enrolled in or have completed the MS Scholarship Track.
Evaluation outcomes indicate increased student competencies in MSspecific knowledge and skills. Student competencies indicate a change from
a pre-program Likert scale rating of “below average” to an end-program
rating of “above average” in most domains. Two program graduates are
now MS certified specialists. Evaluation findings reflect program expansion
beyond eastern North Carolina as evidenced by delivery of teleconferences
and career options. CONCLUSIONS: Our goal is that this curriculum will
serve as a national education model for other universities seeking to advance
competencies of DPTs to provide services for individuals with MS.
*Adapted from the Maternal and Child Health Bureau Leadership Development
in Neurodevelopmental Disabilities Competencies Rating Scale, 2009.
Disclosure: Nothing to disclose
Keywords: Physical therapy
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Effect of Occupational Therapy on Resilience and Quality of Life in
Multiple Sclerosis
Jennifer Kalina,1 Janet Falk-Kessler2
Neurology, NYU, New Milford, NJ; 2Programs in OT, Columbia University, New
York, NY
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BACKGROUND: Resilience is the capacity for positive adaptation in
response to stress or adversity. It plays an important role in functional
recovery and health-related quality of life (HRQOL). There is limited
research available on resilience in the multiple sclerosis (MS) population.
Occupational therapy (OT) focuses on mitigating symptoms that are causing
functional impairment and may therefore increase resilience and HRQOL.
OBJECTIVES: To measure the impact of OT on resilience and HRQOL
in clients with MS; to determine the relationship between resilience and
HRQOL. METHODS: 34 subjects with confirmed MS participated; 18
experimental subjects received OT (experimental) for a period of 6 to 8
weeks and 16 MS subjects (controls) did not receive OT intervention. At
baseline and at study completion, all subjects completed the Resilience Scale
(RS) and the 29-item Multiple Sclerosis Impact Scale (MSIS-29). 8 weeks
of OT intervention focused on symptom management and functional
independence in daily activities. RESULTS: In the experimental group (n
= 18), total scores for both resilience and HRQOL improved significantly
(P ≤ .001 with large effect sizes). In contrast, control subjects (n = 16)
showed less robust improvement in resilience (P < .05, with a small effect
size) and no change in HRQOL. Correlations were computed to determine
whether there was a relationship between the RS and the MSIS-29, but no
significant correlations were found. For the control group, neither the prenor post-test scores correlated between the RS and the MSIS-29. For the
experimental group, only the post RS and MSIS-29 scores correlated (P
< .05, with a small effect size). While this may suggest little relationship
between resilience and HRQOL, it is important to consider the impact of
the psychological and physical subscales of the MSIS-29, as researchers have
suggested that the subscale scores have more validity for HRQOL than the
total score. Analysis of the psychological and physical subscales of the MSIS29 and the relationship of these subscales to resilience is currently being
performed and will be presented. CONCLUSIONS: OT may improve
resilience and HRQOL of individuals with MS. Resilience and HRQOL may
be independent of one another despite the fact that both may be associated
with positive adjustment to MS.
Disclosure: Nothing to disclose
Keywords: Comprehensive care and MS, Management of activities of daily
living in MS, Psychological issues and MS
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Intermittent Strengthening Results in Improved Leg Raise
Function in Persons with Multiple Sclerosis
Herbert I. Karpatkin,1 Michael Avolio,2 Daniel Evans,2 Edie Lang,2 Sue Ock2
Physical Therapy, Hunter College, Brooklyn, NY; 2Physical Therapy, Hunter College,
New York, NY
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BACKGROUND: Loss of strength is a common finding in persons
with multiple sclerosis (MS) and frequently results in diminished function.
Although diminished strength may occur for a variety of reasons in this
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disease, neurogenic fatigue, a common problem in MS, may be a major
reason. Fatigue can prevent persons with MS from performing a sufficient
amount of progressive resistive exercises (PREs) to improve their strength.
If PREs could be performed without the build-up of fatigue in persons with
MS, a larger quantity of exercise could be performed, and greater strength
gains could be made. OBJECTIVES: Previous research has shown that
intermittent walking can lead to greater distances walked than continuous
walking in persons with MS, but the effects of intermittent strengthening
have not been studied in this population. The purpose of this study was to
examine the use of an intermittent as opposed to continuous strengthening
protocol in persons with MS. We hypothesized that patients with MS would
be able to perform a greater amount of straight leg raises if they were
performed intermittently than if they were performed continuously. If our
hypothesis was correct, it would suggest that intermittent training could be
used as a means of improving strength in persons with MS who are limited
in this activity due to fatigue. METHODS: 28 MS patients (Expanded
Disability Status Scale [EDSS] scores 1.5-5.5) were recruited from an MS
specialty practice. Subjects performed straight leg raises (SLRs) continuously
and intermittently 1 week apart. Continuous SLRs were performed at the
rate of one every 3 seconds, while intermittent SLRs were perfomed at the
rate of two every 3 seconds, interspersed with 10-second rests. The total
number of SLRs performed in each condition was measured, as well as the
the level of fatigue associated with each type of leg raise. RESULTS: A
significantly greater number of SLRs were performed intermittently than
continuously (114.5 vs. 31.85, respectively, P < .0001), indicating that the
subjects found the intermittent SLRs less fatiguing. CONCLUSIONS:
Performing a sufficiently high volume of training is necessary to improve
function, but this is often limited in MS due to neurogenic fatigue. Our study
suggests that intermittent training may provide a means by which persons
with MS can perform a greater volume of training, and thus realize greater
therapeutic gains.
Disclosure: Herbert I. Karpatkin: Acorda (speakers’ bureau). Michael Avolio,
Daniel Evans, Edie Lang, Sue Ock: Nothing to disclose.
Keywords: Exercise, Strengthening
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Objectively Quantified Physical Activity in Persons with Multiple
Sclerosis
Rachel E. Klaren, Robert W. Motl, Deirdre Dlugonski, Brian M. Sandroff, Lara A.
Pilutti
Kinesiology and Community Health, University of Illinois at Urbana-Champaign,
Urbana, IL
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BACKGROUND: There is limited information quantifying the extent to
which persons with multiple sclerosis (MS) meet public health guidelines for
sufficient moderate-to-vigorous physical activity (MVPA). OBJECTIVES:
Using accelerometry as an objective measure of physical activity, this study
compared levels of MVPA between persons with MS and healthy controls
and the rates of meeting public health guidelines for MVPA (ie, 30 minutes
per day). We further compared levels of MVPA among persons with MS
based on sociodemographic and clinical characteristics. METHODS:
800 persons with MS and 137 controls wore an ActiGraph accelerometer
(7164 model) on a belt around the waist during waking hours of the day
over a 7-day period for capturing minutes of MVPA per day. The data were
analyzed using SPSS 18.0. RESULTS: After controlling for covariates (ie,
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age, sex, education, race, and income), there was a moderate (d = 0.68) and
statistically significant (F = 47.2, P = .0001) difference of 13.1 minutes of
MVPA per day (95% CI = 9.4-16.8) between persons with MS and controls.
Further, there was a difference between groups in the percentage of persons
meeting public health guidelines for MVPA (χ2 = 50.7, P < .0001), with rates
of 20% and 47% for persons with MS and controls, respectively. Among
those with MS, MVPA significantly differed as functions of education,
employment status, clinical course of MS, disease duration, and disability
status. CONCLUSIONS: We provide the first data from an objective
physical activity outcome with a large sample of persons with MS and
controls indicating that only a small proportion of persons with MS are
achieving adequate amounts of daily MVPA.
Supported by: National Multiple Sclerosis Society
Disclosure: Rachel E. Klaren, Deirdre Dlugonski, Brian M. Sandroff, Lara A.
Pilutti: Nothing to disclose. Robert W. Motl: Biogen Idec, Acorda Therapeutics (grant/
research support).
Keywords: Complementary/alternative therapies in MS, Management of
activities of daily living in MS, Measurement in MS
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The Reliability, Precision, and Clinically Meaningful Change of
Walking Assessments in Multiple Sclerosis
Yvonne C. Learmonth, Deirdre Dlugonski, Lara A. Pilutti, Brian M. Sandroff, Robert
W. Motl
Kinesiology and Community Health, University of Illinois at Urbana-Champaign,
Urbana, IL
BACKGROUND: Assessing walking impairment in those with
multiple sclerosis (MS) is common; however, little is known about the
reliability, precision, and clinically important change of walking outcomes.
OBJECTIVES: To determine the reliability, precision, and clinically
important change of the Timed 25-Foot Walk (T25FW), 6-Minute
Walk (6MW), 12-item Multiple Sclerosis Walking Scale (MSWS-12), and
accelerometry. METHODS: Data were collected from 82 persons with
MS at two time points, 6 months apart. Analyses were undertaken for the
whole sample and stratified based on disability level and usage of walking
aids. Intraclass correlation coefficient (ICC) analyses established reliability;
standard error of measurement (SEM) and coefficient of variation (CV)
determined precision; and minimal detectable change (MDC) defined
clinically important change. RESULTS: All outcome measures were
reliable, with precision and MDC varying between measures in the whole
sample: T25FW ICC = 0.991, SEM = 1 s, CV = 6.2%, MDC = 2.7 s (36%);
6MW ICC = 0.959, SEM = 32 m, CV = 6.2%, MDC = 88 m (20%); MSWS12 ICC = 0.927, SEM = 8, CV = 27%, MDC = 22 (53%); accelerometry
counts/day ICC = 0.883, SEM = 28,450, CV = 17%, MDC = 78,860 (52%);
accelerometry steps/day ICC = 0.907, SEM = 726, CV = 16%, MDC =
2011 (42%). Variation in these estimates was seen based on disability level
and walking aid. CONCLUSIONS: Reliability of these outcomes is good,
falling within acceptable ranges. Precision and clinically important change
estimates provide guidelines for interpreting these outcomes in clinical and
research settings.
Supported by: National Multiple Sclerosis Society (pp1695)

Sandroff: Nothing to disclose. Robert W. Motl: Biogen Idec, Acorda Therapeutics (grant/
research support).
Keywords: Complementary/alternative therapies in MS, Management of
activities of daily living in MS, Measurement in MS

(RH26)
The FES-I Predicts Falls and ABC Scores in People with Multiple
Sclerosis
Rajarshi Mazumder, Michelle H. Cameron
Neurology, Oregon Health and Science University, Portland, OR
BACKGROUND: People with multiple sclerosis (PwMS) fear falling and
fall frequently. The Falls Efficacy Scale-International (FES-I) was designed
to assess concern about falling in the elderly. The Activities-specific Balance
Confidence (ABC) scale was designed to assess confidence in avoiding
falls in the elderly. These two scales have also been used to measure fear
of falling and perceived ability to avoid falls in people with MS (PwMS).
Scores on both scales are also related to fall risk in PwMS, but their ability
to predict falls in this population has not been compared. OBJECTIVES:
To compare, in PwMS, how well the FES-I and the ABC scale predict who
will fall in the following 6 months. METHODS: Subjects were 58 PwMS,
aged 18 to 50 years, with Expanded Disability Status Scale (EDSS) scores ≤
6.0 participating in a prospective study of mechanisms of imbalance in MS.
Subjects completed the FES-I, the ABC scale, and six monthly prospective
fall calendars. The t test was used to compare mean scores on the FES-I
and the ABC between those who fell and those who did not fall in the
following 6 months. Receiver operating characteristic (ROC) curves were
generated to assess the accuracy of the FES-I and the ABC in predicting
the presence or absence of falls in the following 6 months. The areas under
the ROC curves were compared using the χ2 test. Stata version 12 was used
for all statistical analysis. RESULTS: 53 subjects completed the study and
were included in the analysis. 37 subjects fell at least once in the 6-month
period. Mean FES-I and ABC scores were significantly different for those
who did or did not fall in the following 6 months (FES-I: fallers 27.8 ± 10.2
vs. nonfallers 21.4 ± 5.8, P = .03; ABC: fallers 74.4 ± 21.7 vs. nonfallers
87.9 ± 15.6, P = .03). Area under the curve (AUC) for the FES-I was 0.698
and for the ABC was 0.727. These AUCs were not significantly different
(P = .39). CONCLUSIONS: The FES-I and the ABC scale have a similar
ability to predict which PwMS will or will not fall in the following 6 months.
Thus, to identify PwMS who are at risk for falling, the use of either scale as
a screening tool is justified. Further research is required to investigate the
multifactorial temporal relationship among concern for falling, confidence
in avoiding falls, fear of falling, and actual fall events.
Supported by: Steven R. Schwid Memorial Research Scholar, Foundation
of the Consortium of Multiple Sclerosis Centers; Oregon Multidisciplinary
Training Program in Health Services Research, grant number T32 HS017582
from the Agency for Health Research and Quality
Disclosure: Rajarshi Mazumder: Nothing to disclose. Michelle H. Cameron: Acorda
Therapeutics, Collins Medical Trust, National MS Society (grant/research support).
Keywords: Comprehensive care and MS, Management of activities of daily
living in MS

Disclosure: Yvonne C. Learmonth, Deirdre Dlugonski, Lara A. Pilutti, Brian M.
Fifth Cooperative Meeting of CMSC and ACTRIMS
May 29 - June 1, 2013 • Orlando, Florida

117

CMSC Posters - Rehabilitation
(RH27)

(RH28)

Diagnostic Accuracy of the BESTest to Assess Balance in Persons
with Multiple Sclerosis

Computer Programs to Promote Cognitive Function in Persons
with Multiple Sclerosis

Kathryn D. Mitchell,1 David Tabby2

Janet D. Morrison, Alexa Stuifbergen

Physical Therapy and Rehab Sciences, Drexel University, Downingtown, PA; College
of Medicine, Department of Neurology, Drexel University, Philadelphia, PA
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BACKGROUND: While research has led to the discovery and routine use
of disease-modifying medications, individuals with multiple sclerosis (MS)
continue to experience limitations in physical function that are attributed
to pain, fatigue, weakness, and poor balance. Despite these potential
impairments, the majority of persons with MS are ambulatory and desire
to be active in their homes and communities. As a result, the incidence of
falls in this population is over 50%. Half of those falls result in physical
injury and lead to activity restriction. Physical therapists are able to identify
persons at risk for falling; however, current physical therapy practice has
not significantly reduced the incidence of falls in this population. One of
the reasons is the lack of a balance test sensitive enough to identify the
aspect(s) of postural control contributing to imbalance, leading to the use of
generic balance rehabilitation programs. The BESTest, a newer functional
balance tool, was designed to assist the examiner in identifying the deficit
body system(s) contributing to imbalance and/or falls. The use of the
BESTest with persons with MS is limited. OBJECTIVES: The purpose
of this research study was to evaluate the feasibility, reliability, and validity
of the BESTest to assess balance in individuals with MS, and to compare
the sensitivity of the BESTest and the Berg Balance Scale (BBS) to identify
persons with MS who are fallers. We hypothesized that the BESTest would
be a reliable and valid functional balance tool, but might be too fatiguing for
this patient population. METHODS: This study recruited 20 ambulatory
persons with MS during routine visits to an urban university-based MS
clinic. Interested participants were educated about the study and scheduled
for the balance assessments. Consented participants answered several
questions regarding age, onset of disease, and number of falls in the past
month. Disease severity was assessed using the Expanded Disability Status
Scale (EDSS). Balance assessment was completed using the BESTest and the
BBS. Twelve participants were retested to determine test-retest reliability of
the BESTest. RESULTS: 100% of participants were able to complete the
BESTest. The BESTest demonstrated strong test-retest reliability (ICC [2, 1]
0.966, P = 0.0) and was highly correlated with the BBS (r = 0.886, P = .01).
Using a score of <45/56 as an indicator of fall risk, the BBS demonstrated
poor sensitivity (0.43) to identify fallers. Using a score of 69%, the BESTest
had moderate sensitivity (0.73) to identify fallers. CONCLUSIONS:
Ambulatory persons with MS possess the stamina to complete the BESTest.
The BESTest has strong test-retest reliability and is highly correlated with
the BBS when used as a measure of functional balance in persons with MS.
The BESTest more accurately identified persons with MS with a recent fall
history than the BBS. The BESTest is a valid measure of comprehensive
balance for ambulatory persons with MS.
Supported by: MS Society
Disclosure: Kathryn D. Mitchell: Nothing to disclose. David Tabby: Acorda, Bayer
(fees for non-CME services from commercial interest or their agents); Avanir, Sanofi
(grant/research support); Biogen, Novartis, Teva (fees for non-CME services from
commercial interest or their agents, grant/research support).
Keywords: Falls, Management of activities of daily living in MS
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School of Nursing, University of Texas at Austin, Austin, TX
BACKGROUND: Computer-assisted cognitive rehabilitation programs
(CACR) utilizing different software programs have proliferated, yet little is
known about user perceptions or preferences. OBJECTIVES: To explore
three software programs used to promote cognitive function in persons with
multiple sclerosis (MS). METHODS: Evaluation data from a communitybased intervention study combining group sessions and CACR homework
using the web-based Neuropsychonline (NPO) program revealed participant
criticisms (unpleasant audio/visual features, unsophisticated animation, and
limited performance feedback). An 8-week follow-up study was conducted
to evaluate two other web-based CACR programs: Challenging Our Minds
(COM) and Lumosity. Fourteen individuals with MS were recruited from
the completed NPO study; most were college-educated white females,
average age 49 years, diagnosed with MS for over 10 years. Participants
were randomly assigned to COM (n = 5) or Lumosity (n = 9), completed
five neuropsychological tests and the Everyday Problems Test-R (EPT-R)
prior to and following 8 weeks of computer training, and logged the number
of sessions and time spent practicing online each week. RESULTS: The
number of participants attaining the recommended number of minutes
(1080) and sessions completed (24) was higher for Lumosity (78% minutes;
56% sessions) than COM (40% minutes; 20% sessions). Improvement on the
neuropsychological tests varied, yet 78% of those using Lumosity improved
on the EPT-R, compared with 20% of those using COM. Post-study
evaluations of software usability showed higher ratings for Lumosity than
for COM and recall of previous NPO practice. CONCLUSIONS: Findings
from this study indicate that the participants completed more minutes of
practice and more sessions with Lumosity than with COM, showed greater
improvement on a test of everyday neurocognitive functioning (EPT-R)
with Lumosity than with COM, and rated Lumosity higher on usability
than COM or recall of NPO. Future studies should investigate the effects
of CACR practice using high-usability web-based CACR programs in other
populations with more diverse demographic and clinical characteristics.
Supported by: National Institute of Nursing Research, National Institutes
of Health (grant 1R21NR011076)
Disclosure: National Institutes of Health (grant/research support)
Keywords: Cognitive impairment in MS
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Interdisciplinary Clinics Within a Multiple Sclerosis Program: A
Novel Approach to Comprehensive Care
Caroline E. Rahn
Multiple Sclerosis and Neuromuscular Disease Program, IRDPQ Institut Universitaire
de Réadaptation, Quebec, Canada
BACKGROUND: The multiple sclerosis (MS) program at the IRDPQ
Institut Universitaire de Réadaptation, a rehabilitation center in Quebec
City, provides medical, rehabilitative, and psychosocial services to 1400
patients, with 50 new patients being admitted each year. This high volume
of patients presenting with evolving multidimensional needs, and the desire
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to provide comprehensive, coordinated, patient-centered care, were the
catalysts that pushed the MS program to develop a unique concept of care:
interdisciplinary clinics (ICs). OBJECTIVES: The purpose of the ICs is
to efficiently identify and prioritize the patients’ pharmacologic, physical,
and functional needs and to offer a concerted plan of action that optimizes
available resources and patient quality of life. METHODS: The ICs are
held weekly and are offered to patients identified as having more complex
rehabilitation needs. Consisting of an hour-long assessment performed by a
core team composed of a neurologist, a nurse practitioner, an occupational
therapist, and a physical therapist, they include a medical review, a thorough
questionnaire covering the patients’ activities of daily living, a brief
physical assessment, a neurologic examination, and, if needed, a wheelchair
assessment. Many of the patients’ needs can be met immediately, within
the time frame of the hour-long assessment. For items that require greater
attention or other areas of expertise, referrals are made to partners within the
rehabilitation center or community organizations for further assessment and
follow-up. RESULTS: This comprehensive, interdisciplinary approach has
proved to be beneficial on many levels. Therapists and doctors report great
satisfaction in working as a team and appreciate the opportunity to determine
common goals and to better understand the patients’ overall rehabilitation
needs. Furthermore, this approach eliminates unnecessary repetition of
information-gathering, allowing for a more efficient use of therapists’ and
patients’ time. To date, patients have reported a high satisfaction rate in the
services they have received at the clinic. CONCLUSIONS: The weekly ICs
provide coordinated services that address the many and varying aspects of
MS care in an efficient and timely manner, thus contributing to the end goal
of maximizing quality of life for people with MS.
Disclosure: Biogen Idec, EMD Serono (consulting fees)
Keywords: Comprehensive care and MS, Multidisciplinary care

(RH30)
Physical Fitness, Walking Performance, and Gait in Multiple
Sclerosis
Brian M. Sandroff, Jacob J. Sosnoff, Robert W. Motl
Kinesiology and Community Health, University of Illinois at Urbana-Champaign,
Urbana, IL
BACKGROUND: Walking impairment is a prevalent and life-altering
physical feature of both early and advanced stages of multiple sclerosis
(MS). There is evidence that walking speed, endurance, and underlying
gait parameters are compromised in persons with MS. There has been
recent speculation that physiological deconditioning (ie, reductions in
aerobic capacity, balance, and muscular strength) contributes to walking
and gait impairments in this population. OBJECTIVES: The current
study examined the associations among aerobic capacity, balance, and
lower-limb strength asymmetries, walking performance (ie, Timed 25-Foot
Walk [T25FW] performance and 6-Minute Walk [6MW] distance), and
spatiotemporal parameters of gait (ie, velocity, cadence, step length, base of
support, and time spent in double support) in 31 persons with MS and 31
controls matched by age, sex, height, and weight. METHODS: Participants
underwent testing for measuring peak aerobic capacity (ie, peak oxygen
consumption), muscular strength (ie, asymmetry between knee muscles), and
balance (ie, postural sway). Walking performance was measured using the
T25FW and 6MW tests. Gait parameters were analyzed using a GaitRite™
electronic walkway (CIR Inc). RESULTS: There were significant differences

in fitness, walking, and gait variables between persons with MS and matched
controls. Aerobic capacity, balance, and knee extensor asymmetry were
associated with walking performance and gait in the overall sample (r’s =
0.2-0.7) and in persons with MS (r’s = 0.2-0.6). Aerobic capacity and knee
extensor asymmetry explained group differences in T25FW performance
(ΔR2 = 0.28), 6MW distance (ΔR2 = 0.29), and step length (ΔR2 = 0.30),
whereas aerobic capacity alone explained group differences in gait velocity
(ΔR2 = 0.27) and time spent in double support (ΔR2 = 0.34). Among
persons with MS, aerobic capacity and knee extensor asymmetry, but not
balance, explained significant variance in walking performance and gait
parameters (R2’s = 0.32-0.58). CONCLUSIONS: Such results support the
hypothesis that physiological deconditioning might indeed explain variability
in walking disability and latent gait kinematics in persons with MS and the
implementation of multimodal exercise training interventions as a modifiable
approach for improving mobility outcomes in this population.
Disclosure: Nothing to disclose
Keywords: Exercise and MS

(RH31)
Physical Activity and Cognitive Processing Speed in Multiple
Sclerosis
Brian M. Sandroff, Lara A. Pilutti, Deirdre Dlugonski, Robert W. Motl
Kinesiology and Community Health, University of Illinois at Urbana-Champaign,
Urbana, IL
BACKGROUND: There is increasing recognition of the possible
association between physical activity and cognitive processing speed (CPS)
in neurologic diseases, including multiple sclerosis (MS). To date, the
evidence in MS is based on a limited number of cross-sectional studies with
small samples. Further, there are unresolved methodological issues such as
the lack of control for confounders, focus on fitness rather than physical
activity, and variation and uncertainty in modes of cognitive assessment
(ie, written or oral administration). OBJECTIVES: This study prospective
examined the association of physical activity with both oral and written
cognitive performance in 82 persons with MS and controlled for possible
confounders of age, sex, education, and disability. METHODS: Participants
wore an accelerometer during waking hours over 7 days for measuring
physical activity as steps/day, and 6 months later completed a demographics
questionnaire, the self-reported Expanded Disability Status Scale (SREDSS), two versions of the Symbol Digit Modalities Test (SDMT), and the
Paced Auditory Serial Addition Test (PASAT). RESULTS: Steps/day was
significantly, moderately, and similarly associated with oral (r = 0.47, P < .01)
and written (r = 0.52, P < .01) SDMT performance but weakly associated
with scores on the PASAT (r = 0.20, P = .05). Age and disability status
were identified as covariates based on joint associations with physical activity
and CPS. After controlling for age and disability status, steps/day was still
significantly associated with both oral (pr = 0.27, P = .01) and written (pr =
0.28, P = .01) SDMT performance, but not PASAT performance (pr = 0.13,
P = .14). CONCLUSIONS: The results of this prospective study support
future examinations of physical activity behavior change and its influence on
cognitive processing speed using either oral or written administrations of the
SDMT in persons with MS.
Disclosure: Nothing to disclose
Keywords: Cognition in MS
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Falls Status Is Associated with Greater Impact of Multiple
Sclerosis and Fatigue

Survey of Technology Access in a Tertiary Neuroimmunology
Center

Susan B. Coote,1 Jacob J. Sosnoff,2 Marcia Finlayson3

Sonya U. Steele,1 Ellen M. Mowry2

Department of Clinical Therapies, University of Limerick, Limerick, Ireland;
Kinesiology and Community Health, University of Illinois at Urbana-Champaign,
Urbana, IL; 3School of Rehabilitation Therapy, Queens University, Kingston, ON,
Canada

1
Neurology, Johns Hopkins School of Medicine, Gaithersburg, MD; 2Neurology, Johns
Hopkins School of Medicine, San Francisco, CA
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BACKGROUND: Falls are a significant problem for people with multiple
sclerosis (MS), with a prevalence of 50%. Previous work has demonstrated
that fall prevalence is influenced by mobility status. Consequently, it is
possible that fallers may have a different clinical profile compared with
nonfallers as a function of mobility status. OBJECTIVES: To investigate
whether fallers have a different profile compared with nonfallers on a range
of clinical variables, and to investigate whether mobility status moderates
that relationship. METHODS: Self-reported falls were extracted from the
baseline data of a randomized controlled trial (RCT) along with the 6-Minute
Walk (6MW) distance, Modified Fatigue Impact Scale (MFIS) score,
and physical and psychological scores on the 29-item Multiple Sclerosis
Impact Scale (MSIS-29) v2. A faller was defined by having one or more
falls in the 3 months prior to assessment. Mobility status was rated using
five categories of the mobility section of the Guy’s Neurological Disability
Scale (GNDS). A two-way between-groups analysis of variance (ANOVA)
was conducted to explore the impact of falls and mobility status on those
measures. RESULTS: There were 365 people in the sample, of whom
124 had fallen in the last 3 months, giving a falls prevalence of 33.97%.
Mean age was 51.6 (10.9) years and mean time since diagnosis was 12.4 (8.5)
years. There was no significant interaction effect between falls status and
mobility status for any of the variables. There was a significant main effect
for falls status (DofF = 1) on the MSIS physical (F = 7.58, P = .006), MSIS
psychological (F = 7.62, P = .006), and MFIS (F = 6.46, P = .01). There was
a significant main effect for mobility status (DofF = 4) on the MSIS physical
(F = 31.27, P < .001) and 6MW distance (F = 89.14, P < .001). The MSIS
physical score for those reporting no mobility problems or mild problems
with no aid were significantly different from that of those who used single
and bilateral support. The 6MW distance scores between all mobility status
categories were significantly different, with the exception that those using
bilateral support or bilateral support with occasional wheelchair use did not
differ. CONCLUSIONS: Overall fallers had worse MSIS physical, MSIS
psychological, and MFIS scores compared with nonfallers. Additionally,
persons with greater mobility limitations had worse MSIS physical and 6MW
scores. There was no interaction between fall status and mobility status on
those measures. This may be due to the small numbers or lack of sensitivity
in the measures used. Further research examining the impact of falls and
mobility status on other clinical variables is required.
Supported by: Multiple Sclerosis Ireland
Disclosure: Susan B. Coote: Irish Research Council for Science Engineering and
Technology, Multiple Sclerosis Ireland (grant/research support). Jacob J. Sosnoff, Marcia
Finlayson: Nothing to disclose.
Keywords: Accidental falls, Comprehensive care and MS, Management of
activities of daily living in MS
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BACKGROUND: Mobile phones and computers could improve the
conduct of clinical trials and the clinical care of multiple sclerosis (MS)
patients. It is unclear what types of technology patients seen in a typical
tertiary-care center are using; a better understanding of this will help
determine whether it is practical to communicate with clinic and study
patients electronically. OBJECTIVES: To determine whether patients at
a typical neuroimmunology referral center have access to mobile phone
and computer technologies. METHODS: In a 2-week period in late 2012,
we asked consecutive patients at their appointments at the Johns Hopkins
Neuroimmunology Clinic to complete a survey about access to technology
and their attitudes toward using it to communicate with their physicians.
RESULTS: The mean ± SD age of the 102 patients surveyed was 45.9 ±
11.9 years. 85% of patients had a texting-capable mobile phone, and 57% had
access to iPhone or Android smartphones. 95% of patients reported regular
access to the Internet via a computer, and 89% endorsed having and checking
an e-mail account at least weekly. Only 3 of the 87 people with textingcapable mobile phones reported not regularly accessing both e-mail and the
web. Higher age was associated with lower odds of smartphone usage (OR
per year older = 0.95, 95% CI 0.92-0.99; P = .007) and accessing the Internet
regularly (OR = 0.91, 95% CI 0.83-1.00; P = .041) but was not meaningfully
associated with e-mail use (OR = 0.98, 95% CI 0.93-1.03; P = .45) or having
a texting-capable mobile phone (OR = 0.97, 95% CI 0.93-1.02; P = .25).
91% of patients would be willing to receive periodic communications from
their doctor’s office, and 90% said they would report new symptoms using a
smartphone, text messaging, or e-mail. CONCLUSIONS: Few patients are
unable or unwilling to electronically communicate with their providers. Such
communications may improve clinical care and the conduct of clinical trials
for MS patients.
Disclosure: Nothing to disclose
Keywords: Comprehensive care and MS, Technology access
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Combining Physical Therapy with Dalfampridine in Patients with
Multiple Sclerosis and Walking Limitations
Darlene K. Stough,1 Michelle Harrison-Cudnik,1 John Mays,1 Daniel Ontaneda,1
Matthew Sutliff,1 Francois Bethoux,1 Robert S. Butler2
Neurological Institute-Mellen Center, Cleveland Clinic, Cleveland, OH; 2Department of
Quantitative Health Sciences, Cleveland Clinic, Cleveland, OH
1

BACKGROUND: Dalfampridine extended-release tablets (D-ER;
prolonged-release fampridine in Europe) are indicated to improve walking
in patients with multiple sclerosis (MS), as demonstrated by an increase
in walking speed in two phase 3 clinical trials. Physical therapy (PT),
particularly gait training, was also shown to improve walking performance
in MS. The effects of combining D-ER with PT have not been studied.
OBJECTIVES: To evaluate the effect of combining PT with D-ER use
on gait pattern compared with adding a home exercise program (HEP).
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METHODS: This was a single-blind, randomized, controlled, two-arm
crossover study of ambulatory patients with MS and walking impairment
(ambulation index score 2 to 6) taking D-ER, 10 mg twice daily. The
setting was a neurorehabilitation clinic within an outpatient MS center. The
intervention was a 4-week, biweekly outpatient PT intervention (stretching,
strengthening, gait, and balance training) versus a 4-week home exercise
program while continuing on D-ER. Each group crossed over to the
other intervention after 4 weeks. The main outcome measures were the
blinded evaluations: walking endurance (2-Minute Walk; 2MW), walking
speed (Timed 25-Foot Walk; T25FW), manual muscle testing (MMT), and
spasticity (Modified Ashworth Scale; MAS). Other assessments included
gait analysis (stride length, step width, double-support time, Functional
Ambulation Profile [FAP] score), Numeric Pain Rating Scale (NPRS),
Patient-Determined Disease Steps (PDDS), 12-item Multiple Sclerosis
Walking Scale (MSWS-12), and frequency of falls (self-report at screening;
diary for other visits). RESULTS: 21 subjects were enrolled and completed
the study. There was a statistically significant improvement in 2MW with
PT compared with HEP in both groups (PT-HEP 0.0025, HEP-PT 0.02).
There were similar trends for the T25FW, but the difference did not reach
statistical significance. A significant improvement in MMT scores was
observed after PT in the PT-HEP group, but not in the other group. There
was no significant change in MAS scores. No significant safety issues arose
with PT or HEP. CONCLUSIONS: Adding a 4-week PT intervention to
D-ER use resulted in a significant improvement in walking performance on
the 2MW, compared with a HEP. These findings support the rationale for
referring to outpatient rehabilitation when prescribing D-ER to MS patients
with walking limitations.
Supported by: Acorda Therapeutics Inc
Disclosure: Darlene K. Stough, Michelle Harrison-Cudnik, John Mays, Robert S.
Butler: Nothing to disclose. Daniel Ontaneda: Acorda Therapeutics, Biogen Idec, Novartis
(consulting fees); National Institutes of Health-Clinical and Translational Science
Collaborative of Cleveland KL2 Award, National Multiple Sclerosis Society Clinical
Fellowship Award (grant/research support). Matthew Sutliff: Acorda Therapeutics
(consulting fees, fees for non-CME services from commercial interest or their agents);
Geauga Rehabilitation Engineering for HFAD device (royalty). Francois Bethoux:
Acorda Therapeutics (consulting fees, fees for non-CME services from commercial interest
or their agents, grant/research support); Allergan, Medtronic (fees for non-CME services
from commercial interest or their agents); Biogen Idec (consulting fees, fees for non-CME
services from commercial interest or their agents); Innovative Neurotronics (grant/research
support); Merz (consulting fees, grant/research support).
Keywords: Multiple sclerosis, Dalfampridine, Physical therapy

(RH35)
Online Educational Modules to Increase Multiple Sclerosis
Knowledge for Physical Therapists
Jennifer Tooher, Angela Rosenberg, Karen McCulloch, Liz Waddell
University of North Carolina at Chapel Hill, Chapel Hill, NC
BACKGROUND: There is consensus in the medical community that
physical therapy (PT) is beneficial for managing symptoms and maintaining
function in people with multiple sclerosis (PwMS). Research efforts aim to
identify best practices for PwMS. However, it is difficult for PTs to keep
current on evidence-based practice (EBP) for PwMS, and there are limited
continuing education programs specifically related to PT for MS. The

lack of resources is particularly problematic when compounded by other
barriers including high travel costs, limited access to research databases,
time constraints, and low EBP self-efficacy. Online educational resources
offer a flexible, inexpensive, and convenient opportunity for PTs to access
continuing education. OBJECTIVES: The purpose of this initiative was
to enhance the knowledge of PTs who treat PwMS through the creation of
focused online educational modules. Module content highlights evidencebased research related to PT evaluation and interventions for MS. The
desired outcome is to increase PT knowledge when treating PwMS, for both
the PT who specializes in neurology and the PT who only periodically sees
patients with MS. METHODS: An initial needs-assessment survey was sent
to PTs to guide in the development of educational modules. The modules
focus on two separate needs: educating PTs who only occasionally see PwMS,
and improving the knowledge of clinicians who have larger populations of
PwMS and are seeking more in-depth information. RESULTS: 76 physical
therapists completed the needs-assessment survey. 84% indicated an interest
in learning more about MS, and 75% indicated an interest in receiving
the educational modules. The evidence-based modules include a disease
overview, common symptoms, impairments, evaluation considerations,
and interventions for PwMS. Module content and strategies to effectively
promote continuing education about MS were evaluated after PTs completed
the modules. The effectiveness of the modules was evaluated using pretest
and posttest assessments. CONCLUSIONS: Online educational modules
can serve as effective continuing education resources on MS for PTs in order
to improve PT knowledge and treatment for PwMS.
Disclosure: Nothing to disclose
Keywords: Physical therapy
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More Medications, More Falls: A Prospective Cohort Study
Lisa K. Vingara,1 Michelle H. Cameron2
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Portland, OR
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BACKGROUND: People with multiple sclerosis (MS) fall frequently and are
often injured when they fall. People with MS also take many medications. In
the elderly, the use of multiple medications, particularly medications affecting
the nervous or cardiovascular system, is associated with increased fall risk.
Relationships between medication use and fall risk in MS have not been
evaluated. OBJECTIVES: To assess relationships between medication use,
falls, and injurious falls in people with MS. METHODS: Subjects were 58
people with MS, aged 18 to 50 years, with Expanded Disability Status Scale
scores ≤6.0. Subjects documented all medications they were taking at baseline
and completed fall calendars for the following 6 months. Medications
were counted and classified into one of the 14 first-level categories of the
Anatomical Therapeutic Chemical system. The association between the
number and categories of medications used and the odds of being a recurrent
faller (≥2 falls) or having an injurious fall (≥1 injurious fall) were determined
with logistic regression, adjusting for gender and disease duration. Age,
disease severity, use of a walking aid, and comorbidities were excluded from
the model due to small cell counts or lack of effect. RESULTS: 53 subjects
completed the study and were included in the analysis. 26 were recurrent
fallers and 24 sustained injurious falls. Subjects took 0 to 19 medications.
Subjects taking no medications had a 27% chance of being a recurrent faller
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and an 11% chance of being an injurious faller. The adjusted relative odds
for falls increased by 33% for each additional medication taken (95% CI 5%80%, P = .04). The adjusted relative odds for injurious falls increased by 50%
for each additional medication taken (95% CI 14%-216%, P = .01). Only
nervous system, cardiac, and immunomodulating medication categories were
used by enough subjects to be analyzed. Nervous system medications were
associated with a significantly increased recurrent fall risk (OR 5.1, 95% CI
1.5-19.1, P = .01). There were trends toward an increased recurrent fall risk
with cardiac medications (OR 8.0, 95% CI 1.2-163, P = .07) and decreased
recurrent fall risk with immunomodulating agents (OR 0.33, 95% CI 0.061.40, P = .15). CONCLUSIONS: The use of more medications, particularly
nervous system medications, is associated with an increased risk of recurrent
falls and injurious falls in people with MS. Larger-scale studies are needed
to assess the relationships between other types of medications and fall risk
in MS.
Supported by: National Library of Medicine and VA Rehabilitation
Research & Development Service
Disclosure: Lisa K. Vingara: Nothing to disclose. Michelle H. Cameron: Acorda
Therapeutics, Collins Medical Trust, National Multiple Sclerosis Society (grant/research
support).
Keywords: Accidental falls, Comprehensive care and MS, Management of
activities of daily living in MS

(RH37)
Assistive Devices and Spatiotemporal Parameters of Gait in
Persons with Multiple Sclerosis
Angela Yuhas,1,2 Darlene K. Stough,3 Michelle Harrison-Cudnik,3 Matthew Sutliff,3
Francois Bethoux4
1
Euclid Hospital, Cleveland Clinic, Euclid, OH; 2Physical Therapy Program, Cleveland
State University, Cleveland, OH; 3Neurological Institute-Mellen Center, Cleveland
Clinic, Cleveland, OH; 4Mellen Center, Cleveland Clinic, Cleveland, OH

BACKGROUND: Gait disturbance is commonly reported by patients
with multiple sclerosis (MS) and results in mobility limitations, which in
turn have a significant impact on the patients’ functional status and quality
of life. Spatiotemporal (ST) parameters of gait are increasingly assessed
to characterize gait deviations in MS. Assistive devices and orthoses are
frequently recommended and prescribed, but there is little information on
the effect of walking aids on ST gait parameters, both at slow (preferred)
and fast (but safe) pace. OBJECTIVES: The goal of our study was to assess
immediate changes in ST parameters of gait with and without several types of

122

Fifth Cooperative Meeting of CMSC and ACTRIMS
May 29 - June 1, 2013 • Orlando, Florida

walking aids (cane, walker, hip flexion assist device [HFAD] and ankle-foot
orthosis [AFO]), at slow and fast pace. METHODS: A retrospective chart
review was conducted for all adult patients with MS who underwent gait
analysis using the GAITRite® electronic walkway during an outpatient visit
at our MS center between 1/1/2010 and 11/20/2012. The gait parameters
analyzed included velocity, step length, single and double support, step
width, and the functional ambulation profile (FAP) score. Patients were
instructed to walk first at their usual pace, then at a fast (but safe) pace, with
and without a walking aid, as deemed appropriate by the treating clinician.
Rest periods were provided between tests. RESULTS: 156 subjects were
included in the analysis. Demographic characteristics were as follows: mean
± SD age 49.8 ± 10.3 years, 67% women, disease duration 14.0 ± 9.1 years,
and 54% presented with a relapsing-remitting disease course. There was a
statistically significant improvement in most gait parameters between slow
and fast pace (with the exception of step width) when all subjects were
assessed with their usual walking aid. A comparison of subgroups based on
the level of support needed (none, unilateral, bilateral) showed significant
differences in most gait parameters (with the exception of step width) at
slow or fast pace, but the change in gait parameters between slow and fast
pace was not significantly different between subgroups. Although some
immediate improvements in gait parameters were noted when testing patients
with and without walking aid (particularly with the HFAD), the changes did
not reach statistical significance, and the differences between slow and fast
pace did not change significantly. CONCLUSIONS: ST parameters of gait
improved significantly between slow and fast pace in ambulatory patients
with MS. Despite significant differences in ST gait parameters according to
the habitual level of support needed, the changes observed between slow
and fast pace were similar. The lack of statistically significant difference in
gait parameters when patients were tested with or without walking aid may
be due to small sample sizes, and to the need for training in the use of the
device. Further research is needed to determine how to optimize the impact
of walking aids on gait pattern.
Supported by: Acorda Therapeutics Inc
Disclosure: Angela Yuhas, Darlene K. Stough, Michelle Harrison-Cudnik: Nothing
to disclose. Matthew Sutliff: Acorda Therapeutics (consulting fees, fees for non-CME
services from commercial interest or their agents); Geauga Rehabilitation Engineering for
HFAD device (royalty). Francois Bethoux: Acorda Therapeutics (consulting fees, fees
for non-CME services from commercial interest or their agents, grant/research support);
Allergan, Medtronic (fees for non-CME services from commercial interest or their agents);
Biogen Idec (consulting fees, fees for non-CME services from commercial interest or their
agents); Innovative Neurotronics (grant/research support); Merz (consulting fees, grant/
research support).
Keywords: Comprehensive care and MS, Management of activities of daily
living in MS, Mobility and MS
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(SX08)

Consensus Conference: Comprehensive Management of Complex
Symptoms in Multiple Sclerosis

Promoting Confidence and Self-Management Skills in Those
Newly Diagnosed with Multiple Sclerosis

Susan E. Bennett,1 Francois Bethoux2

Therese V. Burke

Department of Rehabilitation Science and Department of Neurology, University of
Buffalo, SUNY, Buffalo, NY; 2Department of Rehabilitation Services, Cleveland Clinic
Mellen Center, Cleveland, OH

MS Clinic, Institute for Immunology and Allergy Research, Sydney, Australia

1

BACKGROUND: There is a growing body of knowledge on the prevalence
and impact of symptoms and impairments caused by multiple sclerosis (MS).
However, little is known about how symptoms and impairments, along
with comorbidities, contribute to activity and participation limitations. A
consensus conference was convened in September 2012 to examine best
practices related to mobility and complex symptoms of MS, with a focus
on cognition, motor control, comorbidities (osteoporosis, bladder function),
and subjective symptoms (pain, fatigue). OBJECTIVES: The focus of
the conference was on how complex symptoms and mobility affect each
other. Participants were asked to review evidence-based current practice to
identify knowledge gaps related to management of complex symptoms in
MS, and to propose strategies to assess and manage problems in the context
of mobility limitations. METHODS: 25 experts from varied disciplines in
MS care and clinical research were invited. Prior to the meeting, a literature
review was conducted and 25 evidence-based articles about MS and
complex symptoms were disseminated to the panel. The conference opened
with presentations on four complex symptom areas and how they affect
mobility. During the afternoon, the panel focused on evidence specific to
complex symptoms and mobility; current practice related to managing the
symptoms; and evidence-based consensus statements about best practices.
RESULTS: We will present one aspect of the panel discussions, specifically
assessment tools for mobility and various symptoms. Using the International
Classification of Functioning, Disability and Health (ICF) framework, we
will propose a model describing interaction between selected complex
symptoms and mobility, taking into account body function and structures,
activities, participation, and environmental and personal factors. Relevant
measurement tools (questionnaires, scales, clinical tests) will be described in
relation to the model, along with a brief description of their characteristics.
CONCLUSIONS: The proposed framework and related measures will
serve as a basis to identify opportunities for future research and clinical
care enhancement, and to help with development of clinical and research
protocols. Conference Participants: Theodore Brown, Jack Burks, Peggy
Crawford, Marcia Finlayson, Frederick Foley, John Foley, Donna Fry, Elsie
Gulick, Colleen Harris, Rock Heyman, David Jones, Rosalind Kalb, Herbert
Karpatkin, Virgil Mathiowetz, Marie Namey, Amy Perrin Ross, Matthew
Plow, Stephen Rao, Cindy Richman, Alan Segaloff, Matthew Sutliff, Paul
Tobin, Bianca Weinstock-Guttman.
Supported by: Acorda Therapeutics
Disclosure: Susan E. Bennett: Acorda Therapeutics (advisory board, grant/
research support, honoraria for speaking); Biogen Idec, Medtronic Inc (honoraria for
speaking); Innovative Neurotronics (clinical events committee). Francois Bethoux: Acorda
Therapeutics (advisory board, grant/research support, honoraria for speaking); Allergan,
Biogen Idec, Medtronic Inc (honoraria for speaking); Innovative Neurotronics (grant/
research support); Merz (advisory board, grant/research support).
Keywords: Comprehensive care and MS, Nursing management in MS,
Symptom management and rehabilitation
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BACKGROUND: Those newly diagnosed with multiple sclerosis (MS) are
often subjected to a barrage of questions, tests, investigations, medication
decisions, and life choices at a time when they are often ill-equipped to deal
with such important matters (eg, after a recent relapse and high-dose steroid
treatment). Often the newly diagnosed have many questions themselves and
a very steep learning curve, which itself is unpredictable and by no means
certain. Frequently these patients have anxiety and stress related to when
to telephone the clinic, what to say, and which symptoms are medically
important. A simple, concise brochure has been developed for use in our
MS clinic that guides people with MS on possible symptoms, suggested
management strategies, and what to do in each situation. OBJECTIVES:
The aim was development of a brochure addressing common concerns
related to MS symptoms and providing contact information to help patients
get in touch with the MS clinic. It is hoped that this simple, easy-to-use
guide will lessen anxiety and stress for patients and build their confidence
and self-management skills. To improve on the concept, this ongoing project
will seek information from patients on whether there has been a change in
anxiety/stress levels and quality of life following discussion and use of the
brochure. Further reporting of the efficacy of this tool will be presented in
2014 to advance the concept of promoting confidence and self-management
in those newly diagnosed with MS. METHODS: Development of a
brochure to use as a tool for discussion with newly diagnosed MS patients
on symptom management and when and how to seek medical attention.
The brochure can then be taken home and used to help the patient decide
on best options in various situations. RESULTS: Ongoing; not yet known.
CONCLUSIONS: The brochure will be developed further and fine-tuned
to reflect the changing needs and concerns of MS patients. Currently, all
patients seen in the clinic will be educated using the brochure and provided
with a copy for home use.
Disclosure: Biogen Idec, Merck Serono, CSL, Novartis (grant/research support);
Novartis, Genzyme, Merck Serono (consulting fees).
Keywords: Comprehensive care and MS, Psychological issues and MS

(SX09)
Postvoid Residual Measurements in Multiple Sclerosis Patients
Without Urinary Symptoms
Claudia Chaves,1 Rik Ganguly,2 Ann Camac,2 Caitlin A. Dionne,2 MaryAnne
Muriello,2 Arthur Mourtzinos3
Neurology, Lahey Clinic, Winchester, MA; 2Neurology, Lahey Clinic, Lexington, MA;
Urology, Lahey Clinic, Burlington, MA
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3

BACKGROUND: Neurogenic bladder is common in patients with different
forms of multiple sclerosis (MS) and highly amenable to treatment. Patients
may have bladder storage and/or voiding dysfunction. Often, patients are
symptomatic; however, urodynamic abnormalities have also been shown
in asymptomatic patients. Recurrent urinary tract infections, development
of hydronephrosis, and renal failure are potential serious complications of
underdiagnosed neurogenic bladder. OBJECTIVES: We studied postvoid
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residual (PVR) measurements in patients with relapsing-remitting MS
(RRMS) who did not report urinary symptoms in questionnaires regarding
bladder function. METHODS: We retrospectively reviewed our MS
database from July to November of 2012 and included RRMS patients
who had PVR as well as an Incontinence Impact Questionnaire (IIQ) and
Urogenital Distress Inventory (UDI) performed on the day of the neurologic
visit. PVR was obtained by using a bladder ultrasound (Bladderscan BVI
3000, Verathon Medical). PVR was considered normal if values varied from
0 to 49 mL and abnormal if values were 50 mL or above. RESULTS: We
studied 147 patients with RRMS; 73% were female and 27% were male,
and the mean age was 49.5 years. Mean Expanded Disability Status Scale
(EDSS) score was 2.5. Seventy-nine (54%) and 41 (28%) patients reported
no urinary symptoms, scoring zero in the IIQ and UDI scales, respectively.
Thirty-eight patients (26%) were asymptomatic on both scales. Twenty-three
percent of the patients with an IIQ of 0 and 17% of patients with a UDI of
0 had an abnormal PVR. Of the 38 patients with zero scores on both scales,
16% had an abnormal PVR, with one-third of these patients having PVR
above 100 mL. CONCLUSIONS: In our series, we found that 16% of
RRMS patients with no urinary symptoms have an abnormal PVR and may
be at risk for urologic complications. PVR measurements should be included
as part of routine monitoring in this population.
Disclosure: Claudia Chaves, Rik Ganguly, Ann Camac, Caitlin A. Dionne,
MaryAnne Muriello: Nothing to disclose. Arthur Mourtzinos: Allergan (lecturer/
speaker).
Keywords: Comprehensive care and MS, Neurogenic bladder in MS,
Nursing management in MS

had a mean age of 47 years, and 74.1% were female. Some patients had
presence of clinically isolated syndrome (16.0%) in the pre-index period. The
mean DCI score was 0.70, and the most prevalent pre-index comorbidities
were high blood pressure (28.2%), depression (15.8%), and urinary tract
infection (13.7%). Additionally, the most prevalent pre-index medications
included antibiotics (53.3%), narcotics (35.1%), and corticosteroids (30.5%).
During the post-index period, 40.8% of MS patients had ≥1 prescription
for DMTs, while use of antibiotics, narcotics, and corticosteroids increased
to 73.4%, 55.4%, and 59.6%, respectively. Overall, 39.7%, 42.7%, 99.7%,
and 99.5% had all-cause inpatient services, emergency room services, office
visits, and other outpatient services, respectively, in the post-index period.
CONCLUSIONS: Over half of MS patients were not treated with DMTs
after diagnosis of MS, while use of other MS-related medications such as
antibiotics, narcotics, and corticosteroids increased from pre-index to postindex periods.
Supported by: Novartis
Disclosure: Debra F. Eisenberg, Xuehua Ke: HealthCore, Inc (consulting fees,
employee). Prakash Navaratnam: Novartis Pharmaceuticals Corporation (consulting
fees). Howard Friedman: Novartis (consulting fees). Neetu Agashivala: Nothing to
disclose. Timothy L. Vollmer: Biogen Idec, Genzyme, Janssen, Teva, National Institutes
of Health, Ono, Novartis (grant/research support); Biogen Idec, Teva, Accelerated Cure
Project, Genzyme, Bristol-Myers Squibb, Novartis, Questcor, Guthy-Jackson Charitable
Trust, Xenoport, Acorda, Skolkovo Fund (consulting fees).
Keywords: Epidemiology of MS, Resource utilization

(SX11)
(SX10)

Profile of a Newly Diagnosed Person with Multiple Sclerosis

Characteristics and Utilization of Multiple Sclerosis Patients in a
Commercially Insured US Population

Tracy Flemming Tracy, Bess Martin, Clinton Reeves

Debra F. Eisenberg,1 Prakash Navaratnam,2 Xuehua Ke,1 Howard Friedman,2 Neetu
Agashivala,3 Timothy L. Vollmer4

BACKGROUND: The Tanner Center for Multiple Sclerosis in
Birmingham, AL, is a comprehensive care center that began offering a
weekly multidisciplinary newly diagnosed multiple sclerosis (MS) clinic in
August 2011. The client is evaluated by a physical therapist, an occupational
therapist, and a licensed counselor. Through this clinic, the health-care
professionals have been able to gather baseline data for this cohort to better
understand and outline deficits detected at early diagnosis. OBJECTIVES:
The Tanner Center for Multiple Sclerosis is providing baseline data for
each newly diagnosed individual to determine focal areas for therapy,
establish compensatory techniques to ensure vocational independence,
and develop strategies for adjustment to a new diagnosis. Gathering this
initial data has allowed the center to accurately profile a newly diagnosed
individual in Alabama, and to have a baseline established to distinguish
relapses from pseudorelapses. METHODS: The occupational therapist,
in addition to performing routine evaluation, incorporates the Timed Up
and Go (TUG) test and the Fatigue Severity Scale (FSS). The physical
therapist incorporates the Multiple Sclerosis Functional Composite (MSFC).
In addition to assessing adjustment to diagnosis, the licensed counselor
administers a computerized neurocognitive battery (CNS Vital Signs) to
screen for possible deficits across eight cognitive domains. RESULTS:
Basic demographic information: 36 clients were seen from August 2011 to
August 2012. The age range was 16 to 52 years (mean, 36 years). The mean
amount of education was 14 years. The sex distribution was 78% female
and 22% male. The race distribution was 38% Caucasian and 62% African

HealthCore, Inc, Wilmington, DE; 2DataMed Solutions LLC, Hilliard, OH;
Health Economics & Outcomes Research, Novartis Pharmaceuticals Corporation, East
Hanover, NJ; 4Department of Neurology, University of Colorado Denver, Aurora, CO
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3

BACKGROUND: Multiple sclerosis (MS) is a debilitating disease that affects
the central nervous system (CNS). Although MS prevalence is relatively low,
disease burden can be sizeable in terms of resource utilization and vary
depending on clinical characteristics at time of disease onset. This research
will assess demographic and some clinical characteristics associated with MS
patients. OBJECTIVES: To describe demographic, clinical characteristics,
and resource use of MS patients. METHODS: A retrospective cohort
study using the HealthCore Integrated Research Database (HIRDSM)
identified newly diagnosed MS patients (no MS diagnosis [ICD-9-CM
340.xx] or use of disease-modifying therapies (DMTs) 12 months prior to
“first” diagnosis). Individuals were >18 years old and identified between
1/1/2006 and 4/30/2012. The study characterized patients based on
demographics, clinical characteristics, and use of DMTs and other MSrelated medications. Demographic characteristics included age and gender.
Clinical characteristics included pre-index Deyo-Charlson Comorbidity
Index (DCI) and comorbidities. Use of DMTs and all-cause health-care
resource utilization were measured in the entire post-index period, while
other MS-related medications were measured in the 12-month pre- and entire
post-index periods. RESULTS: 4567 MS patients were identified. Patients

Rehabilitation, Tanner Center for Multiple Sclerosis, Birmingham, AL
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American. In terms of marital status, 32% were single, 65% married, 3%
divorced, and 0% widowed. 81% were employed, 3% were unemployed,
3% were disabled, 3% were students, and 10% were homemakers. For the
MSFC, on the Paced Auditory Serial Addition Test (PASAT) 38.8% scored
above the mean, on the Nine-Hole Peg Test (NHPT) 75% scored below
the mean, and on the Timed 25-Foot Walk (T25FW) 97% scored below the
mean. On the TUG, 33% scored above the mean. On the FSS, 68.3% scored
above the mean. For cognition, 51% scored within normal limits on 8 of 8
domains, 46% scored 1.5 SD below the mean in 1 domain, 16% scored 1.5
SD below the mean in 3 to 4 domains, and 15% scored 1.5 SD below the
mean in 6 to 8 domains. Of note, of those with deficits in 6 to 8 domains
at the time they were screened, 4 of 5 were disabled from work within 3
to 6 months. CONCLUSIONS: The profile of a person newly diagnosed
with MS is a married, African American female in her mid-thirties who is
employed with some degree of higher education. According to the MSFC
results, almost all clients have a high level of lower- and upper-extremity
function; however, their speed and flexibility of information processing is
significantly lower. The findings from the neurocognitive screening indicated
that speeded processing was deficient; however, the majority of individuals
were judged to be without cognitive impairment that would interfere with
work. A small percentage with deficits in multiple cognitive domains at the
time of diagnosis were more likely to be disabled from work within 6 to 12
months. This cohort has a high probability of fatigue, but a low risk of falls
according to the TUG and FSS scores.
Disclosure: Nothing to disclose
Keywords: Comprehensive care and MS, MS profile

treatment scores, with additional analyses comparing pre to 6-month followup. FFF participants showed significant improvement in balance, gait, and
psychological impact of falls. Significant improvements occurred in the Berg
Balance Scale (F [1,76] = 64.86, P < .05, eta2 = 0.46) from pre (M = 47.30, SD
= 7.30) to post (M = 51.06, SD = 5.29); the 8-Foot Timed Up and Go test (F
[1,89] = 12.45, P < .05, eta2 = 0.12) from pre (M = 11.54, SD = 5.72) to post
(M = 10.59, SD = 5.27); the Activities-specific and Balance Confidence Scale
(P < .05); and fall-prevention confidence (P < .05). Impact was sustained at
6 months post, as analyses revealed significant improvement in confidence
and concern regarding falls (P < .05), decrease in activity curtailment due to
fear of falling (P < .05), and use of strategies learned. CONCLUSIONS:
FFF is one of a few MS-specific comprehensive fall-prevention programs
being offered across the country for ambulatory PwMS. Results provide
evidence of program success in physiological and satisfaction outcomes
with qualitative feedback of gaining benefit from group support. Complete
elimination of falls is unrealistic; however, by completing the FFF program,
participants experienced significant improvements in fall-related outcomes
with impacts on physical and mental health.
Disclosure: Nothing to disclose
Keywords: Fall prevention, Management of activities of daily living in MS

(SX13)
An Exploration of the Impact of Bladder Dysfunction Experienced
by People with Multiple Sclerosis
Catherine M. Browne, Maria Garrett
Department of Clinical Therapies, University of Limerick, Limerick, Ireland

(SX12)
Examination of “Free From Falls”: A Multiple Sclerosis Society
Comprehensive Fall-Prevention Program
Debra I. Frankel,1,2 Sara Anne Tompkins3
Clinical Programs, National Multiple Sclerosis Society, West Newton, MA;
Department of Psychology, Colorado State University, West Newton, MA; 3Department
of Psychology, Colorado State University, Edwards, CO

1

2

BACKGROUND: Fall-induced injuries have commonly been recognized as
a serious health concern in older adults; however, also at risk are individuals
diagnosed with a chronic illness such as multiple sclerosis (MS). Specifically,
fall incidence for persons with MS (PwMS) ranges from 50% to 64% in
the past year (eg, Cattaneo et al., 2002), with injuries being associated with
loss of independence and increased use of health-care services. PwMS who
have suffered a fall report increased risk of future falling, loss of confidence,
social isolation, and significant curtailment of activities (Finlayson et al.,
2010). OBJECTIVES: To raise awareness of fall risks, provide strategies
for minimizing risk, and provide a fitness program to enhance balance
and mobility for ambulatory PwMS. METHODS: The National Multiple
Sclerosis Society (NMSS) developed the Free from Falls (FFF) curriculum—
an 8-week, 2 hours/week program for ambulatory PwMS. NMSS chapters
piloted the program at over 20 sites across the United States. RESULTS:
The baseline sample shows that the majority of participants are over 45
years of age (86%) and female (77%). A total of 69% of participants had
fallen in the last 6 months, with 71% reporting curtailment of activities.
Participants completed an 8-week (2 hours/week) program consisting of
fitness and learning/awareness components. Repeated-measures analysis of
variance (ANOVA) was performed comparing baseline scores with post-
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BACKGROUND: Bladder dysfunction is common in people with multiple
sclerosis (PwMS), affecting approximately 75% at some stage in their lives.
This distressing symptom remains a frequently overlooked problem, as there
is a reluctance to seek advice and treatment for continence issues in PwMS
(Wollin et al., 2005). This is the first known study to explore the impact of
bladder dysfunction on many aspects of life from the perspective of the
person with MS. OBJECTIVES: To explore how bladder dysfunction may
affect quality of life (QOL) in PwMS, and to determine the particular aspects
of life (social, emotional, financial, and sexual) bladder dysfunction may
affect. METHODS: Participants were identified using purposive sampling
techniques from one branch of the Multiple Sclerosis Society of Ireland
(MSI). Employees of MSI acted as gatekeepers of the recruitment process.
Participants who had previously attended continence workshops were sent
a recruitment letter and an information leaflet. Individual semi-structured
interviews were conducted with PwMS with a definite diagnosis of MS, aged
between 18 and 65 years, who had at least one bladder dysfunction symptom.
To ensure that in-depth information was collected and quality data could be
generated, each interview lasted at least 60 minutes. Interviews were audiorecorded and transcribed verbatim, and thematic analysis was performed.
RESULTS: Six interviews were conducted. Two main themes emerged
from the interviews: Theme 1: “Everyday Consequences” represents
the consequences of bladder dysfunction throughout different aspects of
life—personal, interpersonal, and participatory. The personal consequences
refer to how participants adapt both their physical behavior and emotional
response to manage and compensate for their bladder symptoms.
Participants explained how these personal consequences affected their
interpersonal relationships. Difficulties with participating in the community
were also highlighted in terms of work and travel restrictions. Theme 2:
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“Knowing versus Not Knowing” represents the contrast between the
detailed knowledge revealed by participants of how their bladder symptoms
affected their own lives and the gap in knowledge that became evident in
terms of the type of self-management strategies employed by participants,
their understanding of bladder dysfunction, and reporting symptoms to
health professionals. CONCLUSIONS: This study provides some insight
into the personal, interpersonal, and participatory consequences of bladder
dysfunction in PwMS. Travel and work restrictions may result in social
isolation and may increase the total economic burden of the condition. The
gap in knowledge identified in this study suggests that there may be a role
for health-care professionals in providing PwMS with education specific to
bladder dysfunction that may contribute to better emotional well-being and
self-management strategies in PwMS with bladder dysfunction.

SD = 136.04). Additional outcomes include reports of satisfaction, use of
skills learned, and positive behavior changes made at post and 3 months.
JUMPSTART is one of a few 1-day MS-specific empowerment programs
being offered across the country for PwMS and their support partners.
Current results demonstrate strong evidence of program success in clinically
meaningful and satisfaction outcomes. The changes in MS benefit finding
and self-efficacy can translate to a variety of long-term consequences such
as improved quality of life and better management of MS. These findings
provide a strong initial indication that JUMPSTART is an effective way to
introduce the Can Do Multiple Sclerosis mission of lifestyle empowerment
and assist in an individual’s MS journey. Data collection is ongoing.

Supported by: Maria Garrett was awarded a Health Research Board Summer
Studentship to conduct the focus group study.

Keywords: Management of activities of daily living in MS, MS and the
caregiver/family, Psychological issues and MS

Disclosure: Catherine M. Browne: University of Limerick (grant/research support).
Maria Garrett: Irish Research Council for Science Engineering and Technology Embark
Postgraduate Initiative and New Foundations Award, Health Research Board (grant/
research support).
Keywords: Bladder dysfunction in MS, Management of activities of daily
living in MS, Psychological issues and MS

Disclosure: Heidi Heltzel: Nothing to disclose. Sara Anne Thompkins: Madipen,
LLC (consulting fees).
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A Visual Guide to Enhance Patient Understanding of Relapse
Terminology
Lynda Hillman
MS Center, University of Washington, Seattle, Seattle, WA

(SX14)
Examination of JUMPSTART Program: Can Do Multiple Sclerosis’s
1-Day Lifestyle Empowerment Program
Heidi Heltzel,1 Sara Anne Thompkins2
Can Do Multiple Sclerosis, Edwards, CO; 2Program Planning and Evaluation
Consulting, Madipen, LLC, Edwards, CO
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As multiple sclerosis (MS) has significant implications for mental and physical
functioning with a unique progression trajectory, interventions are needed
that address the whole person. In particular, there is a need for empowering
strategies that strengthen quality of life and overall health in chronically
disabled populations (Vanner et al., 2008). In addition to increasing mental
empowerment, physical needs must be attended to through interventions
that promote physical activity and movement. In response to these needs,
Can Do Multiple Sclerosis developed the JUMPSTART program. This is a
1-day nationally distributed program addressing a range of MS issues such as
fitness, nutrition, cognition, motivation, and support partner relationships.
A variety of MS experts including physicians, nurses, physical therapists, and
psychologists facilitate workshops, with eight being conducted from March
2011 to June 2012. The program’s baseline sample shows an average (SD)
participant age of 49.77 (12.78) years and a predominance (61%) of women.
The majority of participants are PwMS (59%), and the average duration
since diagnosis is 8.78 (9.48) years. Repeated-measures analysis of variance
(ANOVA) was performed on data pre and 3-month post to determine
whether changes were occurring over time in participants. Participants
showed significant improvement in benefit finding and MS-specific selfefficacy from pre to 3-month post. Specifically, there was improvement in
average MS Benefit Finding Score (F [1,32] = 4.24, P < .05) from pre (M =
2.14, SD = 0.33) to post (M = 2.23, SD = 0.31). Improvements in subscales
such as compassion/empathy, spiritual growth, and mindfulness were found
(P < .10). The MS Self-Efficacy Scale showed improvement (F [1,35] =
2.81, P = .10) from pre (M = 543.61, SD = 176.64) to post (M = 580.28,

BACKGROUND: Multiple sclerosis (MS) patients and providers often
have different perceptions and use different terminology to describe MS
relapses, pseudorelapses, and symptom changes. These discrepancies
between patient and provider terminology can interfere with optimum
shared decision making and patient care.1 Unfortunately, knowledge
deficits among MS patients are considered moderately common.2,3 Patients
who do not seek relapse treatment may suffer through a long relapse that
affects occupational and social functioning. In contrast, patients who
inappropriately expect intravenous (IV) steroids for mild changes in their
baseline MS symptoms expose themselves to risk of adverse effects such
as osteoporosis, mood changes, and weight gain, and add financial burden
on the health-care system. The heterogeneity of MS symptoms in patients
exacerbates the difficulty of patient education to differentiate between trivial
and serious symptom changes. OBJECTIVES: To inform and educate
patients to increase their confidence in their ability to appropriately seek
care and improve their quality of life; improvement in cost-effectiveness of
care is expected. METHODS: Our MS center team identified the need for
improved patient-education material on relapse recognition and when to seek
care during discussions with our providers and infusion staff. Qualitative
analysis of a sampling of patient questions yielded the realization that
patients found a visual guide more understandable than a text-based guide.
Accordingly, a novel patient-education guide was researched, designed, and
completed. This guide uses visual metaphor to illustrate differences between
the usual symptom variation normally experienced by MS patients and
more serious symptoms or patterns that should trigger an urgent-care visit.
RESULTS: We will monitor patient satisfaction with use of the new visual
guide. CONCLUSIONS: MS patients and providers may have different
understandings of MS relapses, and thus of when to seek care or when IV
steroid treatment is appropriate. We posit that a patient-education guide
that uses visual examples in addition to text will help patients differentiate
between normal symptom variation and more serious symptoms, and
improve patient satisfaction.  
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at the price of an increase in diarrheic events, yet these adverse events did
not heavily affect quality of life (as measured by the BWCS). Furthermore,
for those patients who stopped treatment early because of adverse events,
the BWCS did not show a clinically significant increase. This would indicate
that lubiprostone is effective in relieving constipation, but it comes with the
increased risk of diarrhea.
Supported by: Takeda and Takeda Global Research & Development
Center, Inc
Disclosure: Cynthia J. Irish, Andrew D. Goodman: Takeda (grant/research support).
Michael P. McDermott, Jason Morrissette: Nothing to disclose.

Keywords: Comprehensive care and MS, Patient education in MS

Keywords: Management of activities of daily living in MS, Nursing
management in MS, Symptom management
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Lubiprostone for Multiple Sclerosis–Associated Constipation
Cynthia J. Irish, Andrew D. Goodman, Michael P. McDermott, Jason Morrissette

Urinary Symptoms Assessment and Management Among Patients
with Multiple Sclerosis

Neuroimmunology, University of Rochester Medical Center, Rochester, NY; 2Biostatistics
and Neurology, University of Rochester Medical Center, Rochester, NY

Kristin M. Khalaf,1,2 Karin Coyne,3 Denise Globe,4 Edward Armstrong,2 Daniel
Malone,2 Jack Burks5
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BACKGROUND: Approximately 70% of patients with multiple sclerosis
(MS) have bowel dysfunction, most commonly constipation, which occurs
in 43% of patients. The psychosocial impact of this problem is often
underestimated, but bowel problems clearly reduce quality of life in patients
with MS and can be an important contributor to unemployment and social
withdrawal. We are not aware of any prior therapeutic trials specifically
for MS-associated bowel dysfunction. OBJECTIVES: To determine the
effect of lubiprostone 24 μg twice daily on spontaneous bowel movements
(SBMs) in patients with MS-associated constipation. METHODS: This
was a single-center, randomized, double-blind, placebo-controlled, parallelgroups study. Patients were monitored on lubiprostone or placebo for
21 days following a 14-day baseline/washout period. RESULTS: Of the
40 patients considered for randomization at baseline, a total of 21 were
assigned to one of the two treatment groups, 18 were ineligible because of
a higher-than-expected baseline SBM count, and 1 was unable to schedule
visits. All baseline measures were comparable between the randomized and
nonrandomized groups, with the exceptions of SBM count and age. The
significant difference in SBM count was expected because this was used as
a criterion for eligibility. Of the patients randomized, all baseline measures
were comparable between the placebo and lubiprostone treatment groups,
with the exception of age, for which there was a 6-year difference. When all
patients were included in the analysis regardless of completion of the trial
and it was assumed that the observed SBM rate of the patients who stopped
early would have continued for the remainder of the follow-up period, there
was a significant difference in the within-patient change in average weekly
SBM count (P = .04). Of the three patients who stopped early, two stopped
after only 2 days because of a high frequency of diarrheic events. In fact,
when all three patients who stopped early are excluded from the analysis
completely, the difference is no longer significant between the two treatment
groups (P = .18). In either scenario where it is assumed that the observed rate
does not continue as observed over the remainder of the follow-up period,
the difference between the two treatment groups is still not significant (P =
.57 and P = .29). CONCLUSIONS: Bowel Control Scale (BWCS) change
did not differ significantly between the two treatment groups, yet SBM count
appeared to increase more in the lubiprostone group. This would lead one
to believe that lubiprostone was effective in increasing the number of SBMs
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BACKGROUND: Lower urinary tract dysfunction is a common symptom
of multiple sclerosis (MS) that may be overlooked by health-care providers,
thereby limiting appropriate management of symptoms. OBJECTIVES:
The objective of this research was to assess the self-reported prevalence,
bother, and management of lower urinary tract symptoms (LUTS) in a sample
of US patients with MS. METHODS: An online, cross-sectional survey was
administered to a convenience sample of US-residing participants with selfreported MS recruited through patient advocacy groups. The presence and
bother of LUTS among the entire sample were assessed. Patients experiencing
LUTS were asked additional questions related to severity, management, and
treatment satisfaction with current therapies. RESULTS: A total of 1052
participants completed the survey. The mean (SD) age was 48 (10.6) years,
and 81% of the sample was female. A total of 92% (n = 966) reported at
least one LUTS, the most common being post-micturition dribble (64.9%),
followed by urinary urgency (61.7%) and incomplete emptying (60.7%).
The most common type of urinary incontinence (UI) reported was urgency
urinary incontinence (UUI, 52.6%), followed by stress incontinence (45.3%).
Mixed UI (stress UI and UUI) was present in 297 patients (28%). Patients
with UUI most commonly reported experiencing UUI a few times per week
(35%), and most (56%) reported that UUI bothered them “quite a bit” or
“a great deal,” compared with 40% for stress UI and 48% for other types
of UI. Patients with UUI were 3.5 times more likely to report being “quite
a bit” or “a great deal” bothered by incontinence compared with patients
with only other types of incontinence (P < .001). Among those “quite a
bit” or “a great deal” bothered by any type of UI (n = 441), 46% had not
discussed their symptoms with their health-care professional (HCP) within
the past year, and 35% had never tried any treatments for UI. Of patients
who had discussed any LUTS with their HCP at any time (n = 680, 70%),
204 (38%) patients reported currently engaging in pelvic exercises/bladder
training (PE), 154 (23%) using oral anticholinergics (OAC), 17 (3%) using
botulinum toxin type A (BTX), and 13 (2%) using neural stimulation (NS)
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devices. The majority of patients were very or somewhat satisfied with their
current LUTS treatment, but a proportion (8-19%) indicated that they would
probably not or definitely not continue treatment except for BTX patients,
who were all very or somewhat satisfied and would definitely or probably
continue treatment. CONCLUSIONS: LUTS are commonly experienced,
highly bothersome, and often not treated among patients with MS. Proper
LUTS assessment and work-up are warranted in the MS population.
Supported by: Allergan
Disclosure: Kristin M. Khalaf, Denise Globe: Allergan (employee). Karin Coyne:
Allergan (consulting fees). Edward Armstrong, Daniel Malone: Nothing to disclose. Jack
Burks: Acorda Therapeutics, Allergan, Avanir Pharmaceuticals, Bayer Pharmaceuticals,
Sanofi-Aventis (consulting fees).
Keywords: Comprehensive care and MS, Management of activities of daily
living in MS
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Effect of BG-12 (Dimethyl Fumarate) on Quality of Life in Patients
with Multiple Sclerosis
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Background: In the phase 3 DEFINE and CONFIRM studies, BG-12
(dimethyl fumarate) demonstrated both clinical and radiologic efficacy in
patients with relapsing-remitting multiple sclerosis (RRMS). OBJECTIVES:
To describe the effects of BG-12 over 2 years on health-related quality of
life (HRQOL) endpoints from a prespecified integrated analysis in RRMS
patients over 2 years. This analysis was conducted to estimate more
precisely the therapeutic effect of BG-12 versus placebo. METHODS: The
prespecified integrated analysis plan was to be conducted only if baseline
characteristics and treatment effects were consistent across studies. Patients
randomized to oral BG-12 240 mg twice (BID) or three times daily (TID)
or placebo were included in the prespecified integrated analysis. HRQOL
endpoints assessed in both studies were the Short Form-36 (SF-36) Physical
and Mental Component Summary (PCS/MCS) scales, the global assessment
of well-being visual analogue scale (VAS), and the EuroQOL-5D (EQ-5D)
VAS and the EQ-5D. Higher scores indicated better HRQOL. RESULTS:
Baseline characteristics and treatment effects were similar across studies. The
prespecified integrated analysis included 769, 761, and 771 patients assigned
to BG-12 BID, TID, and placebo, respectively. Both physical and mental
health and functioning were significantly improved with BG-12 versus
placebo. Mean SF-36 PCS scores increased from baseline by 0.47 (BID)
and 0.43 (TID) versus a reduction of −1.05 (placebo) at 2 years (both P <
.0001). SF-36 MCS scores increased by 0.31 (BID) and 0.63 (TID) versus
a reduction of −0.60 (placebo) (P = .0246 and P = .0107, respectively).
Patients in BG-12 groups reported a significantly better sense of well-being
and perception of health status versus the placebo group. Mean changes

from baseline to 2 years with BID and TID versus placebo were −0.3 and
0.1 versus −4.0 for global well-being VAS (both P < .0001), and –0.90 and
–0.31 versus –3.37 for EQ-5D VAS (P = .0011 and P = .0002, respectively).
Similar to EQ-5D VAS, mean changes in EQ-5D from baseline to 2 years
with BID and TID versus placebo were 0.01 and 0.01 versus –1.0 (P = .0239
and P = .0141, respectively). CONCLUSIONS: BG-12 treatment resulted
in significant improvements in physical and mental aspects of health and
functioning, general well-being, and overall health status compared with
placebo in patients with RRMS.
Supported by: Biogen Idec Inc
Disclosure: Mariko Kita: Biogen Idec Inc (consulting fees, grant/research support).
Robert J. Fox: Allozyne, Avanir, Biogen Idec, Novartis, Questcor, Teva (consulting fees);
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Serono, Novartis, Teva Neuroscience (grant/research support); Bayer HealthCare,
Biogen Idec, Merck Serono, Novartis, Teva Neuroscience (consulting fees); Biogen Idec
Inc (receipt of intellectual property rights/patents); Therapeutic Advances in Neurological
Disorders (editor-in-chief). Gavin Giovannoni: Bayer HealthCare, Biogen Idec, Canbex,
Genzyme, GlaxoSmithKline, Merck Serono, Novartis, Protein Discovery Laboratories,
Roche, Synthon, Teva Neuroscience, UCB (consulting fees); Biogen Idec, Ironwood,
Merck Serono, Merz, Novartis (grant/research support); Multiple Sclerosis and Related
Disorders (co-chief editor). J. Theodore Phillips: Acorda, Biogen Idec, Genzyme, Novartis,
Teva (consulting fees); Biogen Idec, Roche (grant/research support). Sujata P. Sarda,
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Inc (employee, stockholder, grant/research support). Ludwig Kappos: Acorda, Actelion,
Allozyne, BaroFold, Bayer HealthCare, Bayer Schering, Bayhill Therapeutics, Biogen
Idec, Boehringer Ingelheim, Eisai, Elan, Genmab, GlaxoSmithKline, Glenmark,
MediciNova, Merck Serono, Novartis, Roche, Sanofi-Aventis, Santhera, Shire, Teva
Neuroscience, UCB, Wyeth, Swiss MS Society, Swiss National Research Foundation,
European Union, Gianni Rubatto Foundation, Novartis and Roche Research
Foundations (grant/research support).
Keywords: Disease-modifying treatments in MS, Management of activities
of daily living in MS
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Intermittent Self-Catheterization—The White Elephant in the
Room for People with Multiple Sclerosis
Louise Kurczycki
Neurology/MS, Eastern Health, Box Hill, Australia
BACKGROUND: Voiding dysfunction (VD) can be characterized by
urinary frequency, urgency, hesitancy, straining, poor flow, incomplete
bladder emptying, urinary tract infection (UTI), or incontinence, and is
generally underreported by people with multiple sclerosis (MS). VD with
urinary retention has been safely treated for over 40 years by intermittent
self-catheterization (ISC), which is associated with improved quality of life.
Although many studies report improved symptoms and positive patient
perceptions, others report negative aspects. Nonadherence to ISC can cause
complications of the urinary and renal tracts. Current knowledge about
ISC in MS is scant, ISC practices among patients are highly variable, and
inconsistent ISC patient instruction and follow-up may contribute to ISC
nonadherence. OBJECTIVES: Identify the nature and extent of VD, the
need for ISC, and ISC adherence in an Australian cohort of MS patients.
METHODS: A newly developed continence-screening tool taking 5 to
10 minutes to administer identified the nature and extent of bladder and
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bowel dysfunction. MS patients were either referred for screening to the
continence nurse working in the unit by the MS team or seen in the clinic.
Patients identified with symptoms were offered intervention including ISC.
RESULTS: 146 patients were screened. A total of 34% were referred, and
66% were not referred. A total of 44% had VD, and 27% required ISC.
The degree of symptom impact and burden were very high. None of the
ISC patients were adherent to the recommended treatment regimen.
CONCLUSIONS: This author has observed very strong ISC resistance and
nonadherence even though the degree of symptom impact and burden are
high. People with chronic illness do not want to be seen as diminished and
in the face of constant loss and change cling to an ever-changing sense of
self and identity. ISC may be challenging for people with MS. As clinicians,
we need to better understand the patient’s health belief system and ability
for self-management as they relate to ISC. This may lead to improved
understanding of behaviors associated with nonadherence.
Disclosure: Nothing to disclose
Keywords: Continence management, Nursing management in MS

me to understand the wide range of choices [available to me] about how to
tackle the disease. CONCLUSIONS: Wellness is a philosophy focused on
empowerment, taking responsibility, and using a positive approach. Healthcare professionals focused on how to increase the sense of control and
quality of life for individuals living with MS can empower these individuals to
integrate newly learned knowledge, coping strategies, and self-advocacy into
their lives. This presentation is focused primarily on discussing qualitative
and functional outcomes as well as the importance of a multidisciplinary
team approach in MS care.
Disclosure: Nothing to disclose
Keywords: Wellness; Quality of life; Multidisciplinary
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Misoprostol for Control of Painful Tonic Spasms
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University of Pittsburgh Medical Center, Hackensack, NJ

1

(SX20)
A Wellness Approach in Multiple Sclerosis Care; Integration of a
Case Study
Kimberly McGuire
Psychology & Neuropsychology Department, Kessler Institute for Rehabilitation, West
Orange, NJ
BACKGROUND: Individuals diagnosed with multiple sclerosis (MS)
are faced with the challenge of living with the unpredictable process of a
neurodegenerative disease. Psychological and social adaptation to this
process can be optimized with adequate resources, support, and education.
Accordingly, an outpatient wellness program was developed at the Kessler
Institute for Rehabilitation to address the specific biopsychosocial/spiritual
needs of individuals living with MS. A case study is presented here to
highlight the importance of a wellness approach in improving quality of life
outcomes for individuals living with MS. OBJECTIVES: The overall aim of
the wellness program was to improve quality of life experience by increasing
awareness of the various social, intellectual, emotional, and spiritual factors
that can affect one’s overall well-being. METHODS: A biopsychosocial
model and wellness approaches were used in the development and
administration of the wellness program to 1) complement and support
medical treatment, 2) teach individuals how to develop lifestyle strategies to
enhance quality of living, and 3) put emphasis on personal responsibility. A
56-year-old African American female with a 20-year history of MS participated
in a clinical diagnostic interview, a neuropsychological evaluation (inclusive
of self-report questionnaires), and a 10-week Multiple Sclerosis Wellness
Program. RESULTS: Self-report questionnaires from the Multiple Sclerosis
Quality of Life Inventory (MSQLI) were administered at baseline (T1) and
completion of the 10-week program (T2). Findings showed a decrease in
self-report of anxiety, depression, pain experience, and perceived cognitive
deficits from T1 to T2. Additionally, at completion of the program, this
individual reported that she felt empowered and able to implement many of
the skills and information she had gathered during the course of the program.
Quotes from this individual reflecting the positive impact on her overall
quality of life included the following: 1) My quality of life has changed. I love
it! 2) It was a spiritual connection of mind, body, and soul based on facts; 3)
I now have tools for understanding my process of healing; and 4) It allowed
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BACKGROUND: Painful tonic spasms may occur in association with
multiple sclerosis (MS) and have recently been reported to occur even more
frequently in people with neuromyelitis optica (NMO). Painful tonic spasms
(PTS) are paroxysmal episodes associated with sustained abnormal tonic
posture. The spasms are often triggered by movement but also occur after
sensory stimulation or spontaneously. They may be induced in some patients
by hyperventilation. They usually begin in one limb and may spread to
involve the ipsilateral limb or the face. Spasms are usually under 2 minutes in
duration; however, they may occur numerous (sometimes >50) times per day.
These recurrent events are not only disabling but usually quite painful. They
are commonly treated with anticonvulsant agents, although baclofen and
corticosteroids may also be tried. Although PTS may spontaneously subside,
they may be long-standing and refractory to therapy. We present a case
report describing use of misoprostol with dramatic benefit. OBJECTIVES:
We describe use of misoprostol to control refractory painful tonic spasms in
a patient with NMO. METHODS: Single case report. RESULTS: The
patient is a 59-year-old woman diagnosed with seropositive NMO in 2005.
Her disease is currently under control with rituximab given every 3 months.
She has experienced PTS throughout her disease course and has never
achieved complete remission of the PTS. Her PTS usually involve her right
leg and may spread to involve her arm and cause her head to turn to the
right. Tone may also become increased in her left leg. These events interfere
with function and make it difficult for her to leave the home and function
in the community. Events would occur up to 60 times per day. She was
initially treated with carbamazepine, which resulted in a marked decrease in
but not total control of her events. Upward dose titration to 1800 mg per
day was associated with ataxia. She was switched to oxcarbazepine without
additional benefit (and the development of hyponatremia). Prior treatment
with gabapentin up to 1800 mg per day and levetiracetam up to 5000 mg
per day also did not stop her events. Her best control was 5 to 6 episodes
per day. These medications were associated with side effects including
sedation. Prior courses of methylprednisolone were associated with transient
reductions in PTS as well. Because of continued disabling PTS, she was
treated with misoprostol 200 μg three times per day. Within 1 day of starting
this agent, fully expressed dystonic spasms had stopped, and this situation
has continued for 8 weeks. She continues to have an occasional episode
of mild right foot dystonia. CONCLUSIONS: This case demonstrates a
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marked benefit from using misoprostol for control of PTS. The agent was
selected because of noted benefits of its use for trigeminal neuralgia, another
type of ephaptic phenomenon seen in people with MS and related disorders.
We will discuss possible mechanisms of action.
Disclosure: Nothing to disclose
Keywords: Complementary/alternative therapies in MS, Comprehensive
care and MS, Painful tonic spasms
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Randomized Controlled Trial of a Behavioral Intervention
Targeting Physical Activity and Symptoms in Multiple Sclerosis
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BACKGROUND: In the BG-12 (dimethyl fumarate) phase 3 clinical trials,
common adverse events (AEs) associated with BG-12 included both flushing
and gastrointestinal (GI) events. Most patients reported flushing and GI
events that were mild to moderate in severity and decreased substantially
in incidence after the first month of treatment. The BG-12 discontinuation
rate was relatively low, suggesting that AEs were effectively managed in a
clinical trial setting. OBJECTIVES: To further understand the management
of the most common flushing and GI events associated with BG-12 seen
in phase 3 clinical trials and identify potential mitigation strategies for
clinical practice. METHODS: The Delphi technique is a widely accepted
method of data collection that utilizes iterative rounds of data-gathering and
hypothesis-testing questionnaires to build expert consensus on an issue. An
initial questionnaire was developed for a sample of investigators involved in
the BG-12 phase 3 clinical trials designed to identify effective approaches
for managing patients experiencing flushing or GI events. A secondround questionnaire will be developed to test hypotheses based on data
gathered in the first round. RESULTS: To be eligible for the Delphi panel
study, investigators had at least 10 total patients enrolled in DEFINE or
CONFIRM. Of the 84 eligible investigators, 50 from a total of 19 countries
agreed to participate in the Delphi study panel. The mean (SD) numbers
of patients enrolled at these sites across both DEFINE and CONFIRM
for BG-12 twice daily (BID) and BG-12 three times daily (TID) were 5.3
(3.3) and 5.2 (3.2), respectively. The median times on BG-12 were 671 and
672 days for BG-12 BID and BG-12 TID, respectively. The percentages
of patients reporting flushing and GI events over 2 years for both BG-12
groups (BID and TID) were 31.4% and 37.9%, respectively. Over 2 years,
1.3% and 19.0% of patients utilized symptomatic therapy for flushing and GI
events, respectively, and 1.5% and 4.4% of patients discontinued BG-12 for
flushing and GI events, respectively. Results from both questionnaires will
be reported. CONCLUSIONS: Data presented here are representative of
the total patient population in DEFINE and CONFIRM and reflect a pool
of investigators with broad experience managing these events. Results from
the BG-12 Delphi panel aim to provide guidance for future management of
flushing and GI AEs associated with BG-12 in real-world practice.

Lara A. Pilutti, Deirdre Dlugonski, Rachel E. Klaren, Robert W. Motl
Kinesiology and Community Health, University of Illinois at Urbana-Champaign,
Urbana, IL
BACKGROUND: There is published evidence indicating that a behavioral
intervention based on social-cognitive theory (SCT) and delivered through
the Internet increases self-reported physical activity in persons with multiple
sclerosis (MS). To date, the effects of this intervention for increasing
objectively measured physical activity and improving symptomatic outcomes
have not been documented using a randomized controlled trial (RCT) design.
OBJECTIVES: This RCT examined the effects of an Internet-delivered,
theory-based, behavioral intervention for increasing accelerometer-measured
physical activity and improving symptoms of fatigue, mood, sleep, and pain
in ambulatory patients with relapsing-remitting MS (RRMS). METHODS:
82 participants with RRMS were randomly allocated to intervention or
wait-list control conditions. The intervention condition involved a study
website and one-on-one video chat sessions with a behavior-change coach
with content that focused on principles of behavior change from SCT (ie,
self-efficacy, outcome expectations, facilitators/barriers, and goal setting).
Participants wore an accelerometer during the waking hours of a 7-day
period and completed a self-report measure of physical activity, fatigue,
depression, anxiety, pain, and sleep before and after the 6-month period.
RESULTS: Mixed-model analysis of variance indicated that the intervention
group participated in significantly more accelerometer-measured (P = .05, d
= 0.28) and self-reported (P = .001, d = 0.92) physical activity over time
compared with controls. The intervention group significantly improved on
measures of fatigue severity (P = .01, d = 0.44), depression (P = .03, d =
0.36), and anxiety (P = .03, d = 0.40) when compared with controls. There
was no significant change in pain (P = .29, d = 0.16) or sleep (P = .36, d =
0.10) between groups over the intervention period. CONCLUSIONS: Our
results support behavioral interventions targeting lifestyle physical activity as
an effective approach for increasing physical activity behavior and improving
symptoms of fatigue, depression, and anxiety in persons with RRMS. Such
behavioral interventions can be effective alternatives for exercise training to
increase activity levels and manage symptoms in persons with MS.
Supported by: Pilot grant (PP1695) from the National Multiple Sclerosis
Society
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Improved Tremor Outcomes in Natalizumab-Treated Multiple
Sclerosis Patients

Development of an Interactive Fatigue Education Resource for
Persons with Multiple Sclerosis
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BACKGROUND: Tremor is among the most physically disabling symptoms
associated with multiple sclerosis (MS). Symptomatic therapies provide at
best a modest benefit to affected patients. The effect of MS disease-modifying
therapies (DMTs) on the severity of MS tremor is unclear. OBJECTIVES:
1) To compare the change over time in scores of tremor-related activities
of daily living (TRADL) between subjects treated with natalizumab (NTZ)
and other MS DMTs. 2) To compare changes over time in visual analog
scale (VAS) of tremor severity and tremor-related handicap (TRH) by DMT.
METHODS: Questionnaires were sent to North American Research
Committee on Multiple Sclerosis (NARCOMS) participants reporting mild
or greater tremor on the Tremor and Coordination Scale during semiannual
updates between fall 2010 and spring 2012. Three groups of subjects were
invited to participate: current NTZ recipients, previous NTZ recipients, and
a random sample of patients on other MS DMTs. Respondents answered
questions regarding their experience of tremor, including history, location,
and symptomatic treatment, as well as tremor-specific scales (TRADL, TRH,
VAS) to indicate both current tremor severity and tremor severity when the
current DMT was initiated. For both TRADL (range, 25-100) and VAS
(range, 1-10) higher scores reflect worse tremor. Changes were compared
between the treatment groups using analysis of variance. RESULTS:
Respondents were 96.0% white and 78.1% female, and the mean ± SD
age was 55.5 ± 9.3 years. Of 567 subjects, 202 were taking NTZ, 136 were
previously on NTZ, and 229 had never taken NTZ and were on other
DMTs. Subjects on NTZ were more likely to report tremor improvement
on their DMT (28.7% on NTZ vs. 14.0% previously on NTZ vs. 14.4%
on other DMT, P = .0007). Mean baseline TRADL score was 43.5 ± 15.8
and did not differ between treatment groups (P = .475). Over a mean recall
period of 6.2 ± 4.6 years, the TRADL score increased by 1.8 points among
NTZ subjects, 3.3 points in those previously on NTZ, and 5.4 points in
those never on NTZ (P = .009). The VAS score improved among NTZtreated subjects and worsened in prior NTZ and other DMT groups (−0.1
vs. 0.1 vs. 0.3, P = .027). TRH responses did not yield associations between
change in tremor-related embarrassment or physical handicap with current
DMT. CONCLUSIONS: NTZ is associated with less worsening in MSassociated tremor compared with other MS DMTs. Longitudinal studies will
be needed to confirm these results in prospective fashion.
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BACKGROUND: Fatigue is a common and disabling symptom of multiple
sclerosis (MS) that negatively affects employment and daily activities. Several
pamphlets and websites are available to educate people with MS about
fatigue. Despite the comprehensive nature of some of these resources,
many are limited in their ability to enable persons with MS to personalize
this information and translate it into action. OBJECTIVES: We set out to
develop an interactive fatigue education resource that would allow persons
with MS to take a more personalized and active approach to learning
about and managing their fatigue. This resource includes information on
interactive ways to evaluate fatigue, how and when to communicate with
others about fatigue, including health-care providers, and where to go for
help. This tool also allows persons with MS to identify factors that may be
contributing to fatigue (eg, depression, sleep disorders, medications, lack of
physical activity, and/or mental exertion). Based on a self-evaluation process,
people with MS are then directed to ideas and strategies best suited to
dealing with those factors most relevant to their own lives, based on current
evidence. Throughout the entire presentation, people with MS are guided
to set realistic and attainable goals for instituting changes in their lives that
could help manage their fatigue. METHODS: The research literature was
searched on the assessment of fatigue and sources of fatigue (primary and
secondary factors). Based on findings, an interactive Microsoft PowerPoint®
presentation was created for people with MS. Depression, sleep disorders,
medications, lack of physical activity, and mental exertion were described in
detail in terms of how they contribute to fatigue and what strategies could
be used to address these factors. Examples of practical fatigue management
goals were provided, along with links to apps, programs, and other resources
that people with MS might find useful for actually creating change. In
addition, information about when to seek help for each particular source of
fatigue was included. The four most useful energy management strategies
identified through the literature review were also included in the presentation
as ways to address both primary and secondary fatigue. CONCLUSIONS:
The hope is that this new interactive fatigue education resource will allow
people with MS to self-monitor the most likely sources of their fatigue and
select potential management strategies given their specific personal, disease,
and environmental characteristics. It will also help them to recognize when
it is appropriate and necessary to seek health-care assistance. The resource
is available on CDs and flash drives for easy distribution within MS clinics.
Disclosure: Nothing to disclose
Keywords: Fatigue, Patient Resource, Management Strategies

(SX27)
Prevalence of Sleep Disturbances in the NARCOMS Registry
Population
Tuula Tyry,1 Amber Salter,2 Ruth Ann Marrie3
1

Barrow Neurological Institute, St. Joseph’s Hospital and Medical Center, Phoenix, AZ;

CMSC Posters - Symptomatic Management
Biostatistics, University of Alabama at Birmingham, Birmingham, AL; 3University of
Manitoba, Winnipeg, MB, Canada

2

BACKGROUND: Daytime sleepiness in the general population is associated
with reduced quality of life (QOL), lower job performance, and increased
risk of accidents. It can also be a symptom of obstructive sleep apnea (OSA),
a serious condition and a contraindication for certain medications. Previous
reports on sleep disturbances in small multiple sclerosis (MS) samples
suggest both daytime sleepiness and OSA to be common. OBJECTIVES:
To establish the prevalence of self-reported sleep disturbances and
daytime sleepiness in a large MS population and assess symptoms and
factors associated with the most severe cases. METHODS: We analyzed
responses to sleep-specific questions administered to NARCOMS Registry
participants in spring 2009 in conjunction with a routine semiannual survey
that assesses disability status using Patient-Determined Disease Steps
(PDDS) and Performance Scales (PS), and QOL using the 12-item Short
Form Health Status Survey (SF-12). Sleep-specific questions included the
Epworth Sleepiness Scale (ESS), diagnosed sleep disorders including OSA
and insomnia, and the Berlin questionnaire. Group comparisons were based
on the total score on the ESS (range, 0-32), where a score ≥9 indicates
clinically relevant daytime sleepiness and scores ≥16 are considered severe.
RESULTS: The 7713 Registry participants who completed the sleep-related
section of the survey were predominantly white (91.9%) and female (77%).
On average (SD) they were 55.4 (10.5) years old and had a disease duration
of 16.7 (9.8) years. Their median (interquartile range; IQR) PDDS score was
4 (1-6) and PS fatigue score 3 (2-4). 4309 (55.9%) reported snoring and 2906
(37.7%) periodic limb movements. Almost a third (31.5%) scored ≥9 on the
ESS, including 449 (5.8%) with a score ≥16. Despite similar age and disease
duration, the ≥16 group had higher PDDS disability (5 [3-7] vs. 4 [1-6])
and PS fatigue score (4 [3-4] vs. 2 [1-3]) than those scoring below 9, and
scored considerably lower in both physical (30.6 vs. 37.8) and mental (39.6
vs. 48.1) domains of the SF-12. They were also more likely to report snoring
(60.9% vs. 52.6%), periodic limb movements (53.7% vs. 33%), and falling
asleep while driving (30.8% vs. 5.2%). Despite the reported symptoms, only
24.6% of all responders had a medical diagnosis of either insomnia (17.6%)
or OSA (7.0%), with a third of those diagnosed currently not treated.
CONCLUSIONS: Sleep disturbances and daytime sleepiness are common
in MS and potentially undertreated. Severe cases are associated with higher
levels of disability and lower QOL in both physical and mental domains.
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BACKGROUND: Various complex symptoms occur in the lives of persons
with multiple sclerosis (MS). Certain symptoms such as pain, depression,
and fatigue have been found to correlate with quality of life. Studies are
lacking, however, that clearly identify other subgroups of symptoms to link
them to clinical characteristics or outcomes such as quality of life or disability
status. OBJECTIVES: We aimed to determine distinct cluster groups of
symptoms in persons with relapsing-remitting MS (RRMS). METHODS: A
convenience sample of 140 participants with RRMS was used in this study.
Subjects completed the MS-Related Symptom Scale (MS-RS) (modified
from previous focus groups) and a demographic survey. RESULTS: The
sample was predominantly female (74%) and white (84%), with an average
age of 44 years. Using hierarchical cluster analysis, three groups of symptoms
were elucidated: 1) heat/mobility cluster, 2) psychological-emotional cluster,
and 3) vision cluster. CONCLUSIONS: These preliminary findings
suggest that distinct symptom cluster groups occur in patients with RRMS.
Monitoring symptoms that cluster together may allow for timely and tailored
interventions. Identification of predictors of these symptom subgroups
warrants additional investigation.
Disclosure: Nothing to disclose
Keywords: Nursing management in MS
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