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across treatment groups and for the combined cladribine
treatment groups, events leading to treatment discontinua-
tion, and serious adverse events. Treatment exposure also
will be evaluated and summarized descriptively. 
Results: The CLARITY study randomized 1326 patients
worldwide. Ninety-six-week exposure, safety, and tolerabili-
ty data will be presented. 
Conclusion: The CLARITY study results will provide valu-
able 96-week safety and tolerability information in patients
with MS treated with cladribine tablets. Subsequently, eligi-
ble patients continue to be followed in an additional 96-
week extension study to assess the long-term safety of
cladribine tablets in this chronic illness.
Supported by: Merck Serono SA, Geneva, Switzerland, an affiliate of
Merck KGaA, Darmstadt, Germany
Disclosure: Stuart Cook has served as a consultant and been part of scien-
tific advisory boards for, and has received honoraria from, Merck Serono,
Bayer Health Care, and Genmab. He served on research steering commit-
tees for Merck Serono (CLARITY), Bayer Health Care (BEYOND), and
Genmab. Research support as a local PI was received for the CLARITY
and BEYOND studies. Patrick Vermersch has received honoraria and
consulting fees as a member of a steering committee and a member of the
cladribine board for Merck Serono. Giancarlo Comi has received personal
compensation for activities such as advisory board and consultancy from
Novartis, Teva Pharmaceutical Industries Ltd, Sanofi-Aventis, Merck
Serono, and Bayer Schering; and for speaking from Novartis, Teva Phar-
maceutical Industries Ltd, Sanofi-Aventis, Merck Serono, Biogen-Dompè,
and Bayer Schering. Gavin Giovannoni has received consulting fees from
Bayer-Schering Healthcare, Biogen Idec, Genzyme, GlaxoSmithKline,
Merck Serono, Novartis, Protein Discovery Laboratories, Teva-Aventis,
and UCB Pharma; lecture fees from Bayer-Schering Healthcare, Biogen
Idec, Pfizer, Teva-Aventis, and Vertex; and grant support from Bayer-
Schering Healthcare, Biogen Idec, Ironwood, Merck Serono, Merz,
Novartis, Teva-Aventis, and UCB Pharma. Kottil Rammohan has grants
and receives honoraria as a speaker/consultant from EMD Serono. Peter
Rieckmann has received honoraria for lectures and steering committee
meeting participation from Merck-Serono during the last 12 months. Per
Soelberg-Sørensen has received honoraria for lecturing and advisory coun-
cils, trial steering committees, or travel expenses for attending meetings
from Biogen Idec, Bayer Schering, Merck Serono, Teva, Biopartners,
Sanofi-Aventis, and Genmab. The Department of Neurology, Rigshospi-
talet, has received unrestricted research grants or compensation for partici-
pation in pharmaceutical company–sponsored clinical trials from Biogen
Idec, Bayer Schering, Merck Serono, Teva, Baxter, Sanofi-Aventis,
BioMS, Novartis, and Bayer. Peter Chang, Anthony Hamlett, Bruno
Musch, and Steven Greenberg are all employees of Merck Serono. 

S131
THE MECHANISM OF ACTION OF CLADRIBINE AND
ITS IMPLICATIONS FOR ORAL THERAPY IN MULTIPLE
SCLEROSIS
Thomas Leist, Thomas Jefferson University/Jefferson Medical College/Depart-
ment of Neurology (PA, USA); Robert Weissert, Merck Serono SA (Geneva,
Switzerland)

Objective: To review the mechanism of action of cladrib-
ine and its implications for the future oral treatment of multi-
ple sclerosis (MS). 
Background: Cladribine (2-chlorodeoxyadenosine, 2-
CdA) is a synthetic purine nucleoside analog prodrug with a
history of clinical use in non-MS indications. 
Design/Methods: Overview of cladribine mechanism
of action relevant to MS pathophysiology. 

Results: Phosphorylation of cladribine by deoxycytidine
kinase (DCK) leads to the production of the active com-
pound 2-CdATP, which is degraded by 5’-nucleotidase activ-
ity in most cell types. However, in lymphocyte subpopula-
tions, high activity of DCK and low levels of 5’-nucleotidase
lead to accumulation of 2-CdATP, rendering cells sensitive to
its effects: 2-CdATP is incorporated into DNA and inhibits
enzymes involved in DNA and RNA synthesis, causing
apoptosis. Thus, cladribine preferentially targets lymphocyte
subpopulations. Activated auto-reactive CD4+ T cells con-
tribute to inflammation in the central nervous system in MS
and increase the permeability of the blood–brain barrier,
which is crossed by cladribine (25% plasma concentration
is present in cerebrospinal fluid). Axonal damage in MS
lesions, a consequence of inflammation, is influenced by T
cells and antibodies. Cladribine is effective against actively
dividing and quiescent lymphoid cells, and has a greater
effect on CD4+ than CD8+ cells, reducing the CD4+:CD8+
ratio in a dose-dependent manner. Cladribine causes a sus-
tained dose-dependent depletion of CD4+ and CD8+ cells
for up to 12 months after treatment cessation, with relatively
transient reductions in B cells and natural killer cells and low
activity against stem cells, allowing suppression of T cell–
mediated inflammation while avoiding widespread func-
tional immunosuppression. Indeed, similar frequencies of
adverse events, including infections, have been observed in
cladribine- and placebo-treated patients with MS. 
Conclusion: Cladribine has targeted and sustained
effects on lymphocyte subtypes, enabling the investigation of
cladribine using an annual, oral, short-course dosing regi-
men for the treatment of MS.
Supported by: Merck Serono SA, Geneva, Switzerland, an affiliate of
Merck KGaA, Darmstadt, Germany
Disclosure: Thomas Leist has been a consultant to EMD Serono, Teva
Neuroscience, Biogen, Bayer, and Pfizer; and has been involved in clini-
cal trials sponsored by EMD Serono, Teva Neuroscience, Bayer, ONO,
Novartis Daishi, and Acorda. Robert Weissert is an employee of Merck
Serono.

S132
TIMING OF BIRTH, RESIDENTIAL SOLAR RADIATION,
AND AGE AT ONSET IN VETERANS WITH MULTIPLE
SCLEROSIS
Tzu-Yun McDowell (MD, USA)

Background: Several studies have pointed to the impor-
tance of gestational and early life events in determining mul-
tiple sclerosis (MS) susceptibility. A recent population-based
study found that the timing of birth was associated with the
risk of MS. This observation was linked to seasonal deficien-
cy in maternal concentration of vitamin D. Several attempts
have been made to assess the association between timing of
birth, solar exposure, and the course of MS. To date, few
studies have examined the influence of timing and residence
of birth on age at onset. Thus, it is not known whether or not
these exposures at early life also influence when the disease
occurs. 
Objective: To assess the influence of timing and resi-
dence of birth on age of onset of MS. 
Methods: Participants were 1313 MS patients from the
Multiple Sclerosis Surveillance Registry, which is a national-
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ly representative sample of veterans with MS. The timing of
birth was assessed using month as well as season of birth.
Residential exposure was assessed by assigning one of
three levels of solar radiation (United Sates Weather Bureau
data) based on self-reported state of birth. Multiple linear
regressions were used to examine the association between
the above variables on age of onset while controlling for
covariates. 
Results: The mean ± SD ages at onset of symptoms and
diagnosis were 32.7 ± 9.98 and 38.5 ± 9.87 years,
respectively. In patients with the relapsing-remitting subtype,
those with low birth residence solar radiation had an earlier
age of onset (about 2.5 years earlier; P < .0005). No effect
for timing of birth was found. 
Conclusions: These results suggest that place of resi-
dence at early life may have a small effect on age of
onset for relapsing-remitting MS. Other large population
studies are required to confirm these observations and to
examine multiple environmental factors associated with
MS susceptibility over various age periods from fertiliza-
tion to adulthood.
Supported by: The MS Center of Excellence–East, Baltimore
Disclosure: Nothing to disclose

S133
PHYSICAL ACTIVITY IN PATIENTS WITH MULTIPLE
SCLEROSIS IN BRITISH COLUMBIA, CANADA
Verena Strehlau, MD, University of British Columbia Vancouver (BC, Canada);
Peter Rieckmann, MD, University of British Columbia Vancouver (BC, Canada);
Helen Tremlett, PhD, University of British Columbia Vancouver (BC, Canada);
Fraser Muir, Student/Research Assistant, University of British Columbia Van-
couver (BC, Canada)

Background and Aim: Exercise has been associated
with enhanced brain plasticity. Optimization of exercise in
multiple sclerosis (MS) requires knowledge of baseline capa-
bilities, of which little is known. We aimed to investigate
physical activity levels as reported by MS patients in British
Columbia (BC), Canada. 
Methods: A self-administered International Physical Activ-
ity Questionnaire (IPAQ) was mailed to MS patients who
had visited an MS clinic in BC in the last 48 months and
had been registered in the BC MS database. Activity levels
were rated as “low,” “moderate,” or “high,” and the weekly
metabolic equivalent (MET)-minutes per week were calculat-
ed, following the IPAQ protocol. Statistical analysis was con-
ducted using SPSS version 16.0. Ethical approval was
obtained from the University of British Columbia. 
Results: A total of 2496 MS patients were mailed a ques-
tionnaire; 1112 completed the questionnaire, yielding a
44.6% response rate. Twenty-three questionnaires were
invalid, leaving 1089 patients in the current analysis. Of the
valid responders, the mean age was 50.8 years (SD = 11.2
years), mean age at disease onset was 38.0 years (SD =
10.5 years), and 76% (n = 824) were female. These data
were not different from the nonresponders and representa-
tive for the MS cohort followed in the BC MS clinics. One-
third (n = 349) were employed; 41% (n = 451) were unem-
ployed due to MS. Physical activity levels were low in 22%
(n = 231) of patients, moderate in 43% (n = 480), and high
in 36% (n = 388). The median MET-minutes per week were
2308 (25th and 75th percentiles were 1079 and 4304),
equivalent to 5 × 30 minutes of swimming or yoga plus a

basal 7 × 60 minutes of housework per week. 
Conclusion: One-fifth of responders reported low levels
of physical activity. However, over one-third reported high
levels, regarded as “sufficient health-enhancing activity.”
Further analysis of this cohort regarding the statistical corre-
lation between activity, age, gender, and disease impact
was performed and will be presented at the meeting.
Disclosure: Nothing to disclose

S134
THE JOURNEY: A WEB-BASED MULTIPLE SCLEROSIS
COMMISSIONING TOOL AND COMPETENCY SET
FOR MULTIPLE SCLEROSIS SPECIALISTS
Vicki Matthews, MSc, Registered Nurse, MS Specialist Nurse (Herts, England);
Nikki Embrey, MSc, MS Specialist Nurse (Sheffield, England)

In 2001 the MS Trust together with the United Kingdom MS
Specialist Nurse Association and the Royal College of Nurs-
ing published the Key Elements for developing multiple scle-
rosis (MS) specialist nurse services in the UK, and in 2003
the first Competency Framework for MS Specialist nurses.
These publications provided guidance on the role,
resources, service models, and career framework for nurses
to move from novice to expert. Despite this, many nurses
had job descriptions that failed to adequately describe their
role and the complexity of need. 
Two projects have been developed simultaneously: 
1) A web-based MS commissioning tool reflecting the life
journey that may be anticipated by someone diagnosed
with MS, going beyond the medical model and making
explicit the uncertainty and complexity of living with MS. It
provides a living evidence base to support the decision-mak-
ing process, with updated hyperlinks to relevant information
at various points along the pathway. Multiple fields allow
discrimination of information and will include a field
authored by people with MS in order to elicit meaningful
indicators of a successful service. 
2) A Multiprofessional Competency Set reflecting the skills
required to provide specialist care to the person with MS
throughout his or her journey and valuing the diversity of
contribution from different professionals. The competencies
are cross-referenced to national standards and include sec-
tions on attitudes and behaviors, knowledge, and skills,
together with contextual factors. 
The presentation will expand on the development and inte-
gration of these projects, including a web-based training
tool. In the current National Health Service, nonclinical com-
missioners are developing MS services, and clinicians are
encouraged to engage in the decision-making process.
These tools will provide a shared resource to guide and
inform all involved.
Supported by: MS Trust
Disclosure: The authors are employed by MS Trust and are their national
nurse advisors

S135
AMBULATORY ACTIVITY OF PERSONS WITH
MULTIPLE SCLEROSIS—RELATIONSHIP TO
DISABILITY, FUNCTION, AND FATIGUE
Victor Gappmaier, Department of Physical Therapy, University of Utah (UT,
USA); James Cavanaugh, PT, PhD, University of New England (ME, USA);
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Eduard Gappmaier, PT, PhD, University of Utah (UT, USA); Leland Dibble, PT,
PhD, University of Utah (UT, USA)

Background: Step activity monitoring is a relatively new,
accurate measurement of ambulatory function. Persons with
multiple sclerosis (MS) frequently suffer fatigue, pulmonary
impairments, and functional limitations. The relationship
between ambulatory activity and these impairments and
functional limitations has not been studied in persons with
MS to date. 
Objective: The purpose of this study was to investigate
ambulatory activity of persons with MS and to examine its
relationship to disability, standard functional mobility tests,
pulmonary function, and fatigue. 
Methods: Twenty-two persons with a diagnosis of defini-
tive MS (12 women, 10 men; mean [range] age, 57.5 [28–
78] years; years since diagnosis, 13.6 [1–40]; Expanded
Disability Status Scale [EDSS] score, 5.0 [3.5–7.5]) under-
went standard tests of functional mobility including the Berg
Balance Test (BBT), Timed Up and Go (TUG), 25-foot walk-
ing test (25WT), Dynamic Gait Index (DGI), stair climbing
test (SCT), 6-minute walk test (6MWT), Activities-Specific Bal-
ance Confidence Scale (ABC), and 12-item MS Walking
Scale (MSWS-12), as well as the Modified Fatigue Impact
Scale (MFIS-5) and standard measures of pulmonary func-
tion. Ambulatory activity data were collected over 7 days
with the Step Activity Monitor (SAM). Variables calculated
from SAM data included average steps per day, percent
inactivity, bouts of activity, variability of activity, minutes of
high activity, peak performance, and the maximum number
of steps taken in 30 minutes. Nonparametric bivariate corre-
lations were calculated for all measures. 
Results: Participants in this study walked a mean (SD) of
6011 (3689) steps per day, with 80.42% (7.72%) of the
day spent inactive. Ambulatory activity measures were gen-
erally strongly and significantly correlated with EDSS scores
but only moderately with functional mobility measures.
Associations with pulmonary function and fatigue were not
significant. 
Conclusions: Disease severity appears to be a strong
predictor of ambulatory activity characteristics. In addition
to standard functional mobility tests, measures of ambulatory
activity may be useful to assess community participation of
persons with MS.
Disclosure: Nothing to disclose

S136
CONTINUOUS VERSUS NONCONTINUOUS LONG-
TERM SUBCUTANEOUS INTERFERON BETA-1A
TREATMENT IN RELAPSING-REMITTING MULTIPLE
SCLEROSIS
Victor Rivera, MD, Baylor College School of Medicine (TX, USA); Douglas Jef-
fery, MD, Wake Forest University School of Medicine, Winston-Salem (NC,
USA)

Background: The 8-year PRISMS long-term follow-up
(LTFU) study supported the efficacy of interferon beta-1a
(IFNß-1a) in relapsing-remitting multiple sclerosis (RRMS)
and demonstrated the importance of early, high-dose, high-
frequency treatment. However, the effect of treatment inter-
ruption on clinical outcomes is unknown. 
Objective: To evaluate the long-term outcomes of patients
with RRMS in the PRISMS study who received IFNß-1a, 44

µg subcutaneously (SC) three times weekly (TIW), either con-
tinuously or with some treatment interruption. 
Design/Methods: A post hoc exploratory analysis was
performed using data from patients who were randomized
to receive IFNß-1a, 44 µg SC TIW at the start of the PRISMS
study (n = 136). Clinical outcomes in patients who received
treatment without interruption from baseline to LTFU (continu-
ous; n = 45; no other disease-modifying drugs [DMDs]
being taken) were compared with those in patients who had
medication interruptions (noncontinuous; n = 91; irrespec-
tive of other DMDs). 
Results: Mean (SD) cumulative dose exposure was 49.4
(2.6) and 34.0 (13.5) mg/patient in the continuous and
noncontinuous groups, respectively. From baseline to LTFU,
the mean (SD) annualized relapse rate (ARR) was 0.5 (0.5)
in the continuous group and 0.6 (0.6) in the noncontinuous
group. Mean (SD) ARR was consistently lower in the continu-
ous than in the noncontinuous group throughout the study
(years 0–2, 0.8 [0.9] vs 0.90 [1.0]; years 2–4, 0.5 [0.7] vs
0.6 [0.7]; years 4–LTFU, 0.3 [0.5] vs 0.5 [0.5]). Conversion
to secondary progressive MS occurred in 11.1% of continu-
ous patients and in 25.3% of noncontinuous patients. 
Conclusion/Discussion: The most favorable long-term
efficacy outcomes were observed in patients receiving con-
tinuous treatment with IFNß-1a, 44 µg SC TIW. This sug-
gests that superior efficacy may be experienced by patients
who adhere to treatment and avoid interruptions over the
long term. Further studies are warranted.
Supported by: Merck Serono SA, Geneva, Switzerland, an affiliate of
Merck KGaA, Darmstadt, Germany
Disclosure: Within the past year, Victor Rivera has received personal com-
pensation for grants and speakers’ bureaus from Biogen Idec, Bayer, EMD
Serono, Inc, Teva, the National Multiple Sclerosis Society (NMSS), the
Consortium of Multiple Sclerosis Centers, Genentech, and Novartis. Dur-
ing this time, he has also received research support from Biogen Idec,
Bayer, EMD Serono, Inc, Teva, the NMSS, Genentech, and Novartis.
Within the past year, Douglas Jeffery has received honoraria and consult-
ing fees from Bayer, Biogen Idec, EMD Serono, Inc, Teva Neuroscience,
GlaxoSmithKline, and Pfizer Inc. During this time, he has also received
compensation for editorial review of a continuing medical education pro-
gram sponsored by Bayer and financial support for research from Bayer,
EMD Serono, Inc, and Teva.

S137
EXPRESSION OF NUCLEAR RECEPTOR GENES BY
IMMUNE CELLS FROM MULTIPLE SCLEROSIS
PATIENTS TREATED WITH INTERFERON BETA-1A
Walter Royal, III, MD, University of Maryland School of Medicine (MD, USA);
Arielle Albertie, BA, Vanderbilt University School of Medicine (TN, USA); Ekow
Mills-Robertson, BA, University of Maryland School of Medicine (MD, USA);
Huifen Li, PhD, University of Maryland School of Medicine (MD, USA)

Objective: To examine differential nuclear receptor (NR)
expression by peripheral blood mononuclear cells (PBMC)
from multiple sclerosis (MS) patients treated with interferon
beta-1a (IFNß-1a). 
Background: Previous studies have suggested that activa-
tion of NR family members, such as the vitamin D receptor
(VDR), retinoid receptors, and peroxisome proliferator acti-
vated receptors (PPARs) may result in significant immunomod-
ulatory effects in MS. The potential effects of disease-modify-
ing therapy on expression of these receptors have not been
previously described. 
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Design/Methods: PBMCs were isolated from whole
blood obtained from four patients with relapsing-remitting
MS before and after treatment with IFNß-1a and from four
healthy control subjects. RNA purified from each sample
was reverse transcribed, and then the complementary DNA
was examined in duplicate in NR polymerase chain reaction
(PCR) arrays (SABiosciences, Frederick, MD) designed to
support the profiling of 84 unique NR and coregulator
genes. Using beta-actin as an internal control, relative gene
expression (dCt) was compared for pre- and post-treatment
samples versus the control samples and for pre- versus post-
treatment samples. 
Results: NR relative expression patterns were similar for
pretreatment and control samples. After treatment, relative
differences were noted in expression of the VDR (−4.44-fold
change, P = .02), PPAR gamma, coactivator 1 beta
(PPARGC1; 2.73-fold change, P = .01), and recombination
signal binding protein for immunoglobulin kappa J region
(RPBJ; −3.19-fold change, P = .046) genes versus control
sample gene expression. Analysis of the pre- versus post-
treatment samples showed relative changes noted in expres-
sion of the PPARGC1 (3.14-fold change, P = .0067), PPAR
alpha (PPARA; 1.77-fold change, P = .04) and retinoic acid
receptor, alpha (RARA; −2.82-fold change, P = .038)
genes. 
Conclusion/Discussion: Relative expression of the
VDR, retinoid receptor, and PPARGC1 genes were specifi-
cally altered in these studies. These findings support a
rationale for targeting the products of these genes in devel-
oping single-agent and combination therapies for MS.
Supported by: Multiple Sclerosis Center of Excellence–East; National
Multiple Sclerosis Society Pilot Project #PP1202 (Walter Royal); Inde-
pendent Medical Grant from EMD-Serono (Walter Royal); Foundation
of the Consortium of Multiple Sclerosis Centers MS Workforce of the
Future Scholarship (Arielle Albertie).
Disclosure: Walter Royal has served as a consultant for EMD Serono.

S138
FALL EVENTS IN PARTICIPANTS WITH MULTIPLE
SCLEROSIS RELATED TO FUNCTIONAL MOBILITY
TESTING—A PROSPECTIVE AND RETROSPECTIVE
ANALYSIS
Warren Lake, SPT, University of Utah (UT, USA); Carrie Hoffmeister, DPT, Uni-
versity of Utah, Department of Physical Therapy (UT, USA); Eduard Gapp-
maier, PT, PhD, University of Utah, Department of Physical Therapy (UT, USA);
Lee Dibble, PT, ATC, PhD, University of Utah, Department of Physical Therapy
(UT, USA); Cielita Lopez-Lennon, DPT, ATC, University of Utah, Department of
Physical Therapy (UT, USA)

Background: Falls are a common health problem for
individuals with multiple sclerosis (MS). Retrospective fall
histories, coupled with standardized functional tests, have
been utilized to assess fall risk in this population. To date,
no MS study has compared retrospective and prospective
fall history.
Objective: To determine whether five commonly used
standardized tests differentiate between fallers and nonfall-
ers, and to evaluate how these comparisons differ with retro-
spective versus prospective fall history.
Design/Methods: Forty-four participants (12 males, 32
females; mean ± SD Expanded Disability Status Scale
[EDSS] score, 4.6 ± 1.5; mean duration since diagnosis,

13.5 ± 10.1 years) were assessed using the Activities-Spe-
cific Balance Confidence Scale (ABC), Berg Balance Test
(BBT), Functional Reach Test (FRT), Timed Up and Go (TUG)
test, and Dynamic Gait Index (DGI). Participants were then
followed for 12 months with monthly telephone calls to mon-
itor prospective fall history. Participants with >2 falls during
the 12-month period were considered fallers. At the end of
the 12-month prospective fall history collection, participants
were asked to retrospectively estimate fall history for the pre-
vious 6 and 12 months. Correlations to the functional mobili-
ty tests were calculated. The retrospective 12-month fall his-
tory, obtained at the end of the 12-month period, was then
compared with prospective fall history.
Results: ABC, BBT, FRT, TUG, and DGI significantly distin-
guished between fallers and nonfallers (P < .05). Compared
with 12-month retrospective fall estimates, 6-month retro-
spective fall history more accurately represented prospective
reports. Increased numbers of falls were more commonly
associated with greater deviations, retrospectively, from
prospective fall event history.
Conclusion: These findings suggest that ABC, BBT, FRT,
TUG, and DGI differentiate between fallers and nonfallers
with MS. Six-month retrospective fall history more accurately
reflects prospective data compared with 12-month retrospec-
tive data in a sample of MS patients.
Disclosure: Nothing to disclose

S139
CARDIAC DISEASE AFTER MITOXANTRONE IN
VETERANS WITH MULTIPLE SCLEROSIS
William Culpepper, PhD, MA, MS Center of Excellence, Baltimore VAMC (MD,
USA); Christopher Bever, MD, MBA, VHA MS Center of Excellence–East (MD,
USA); Douglas Bradham, DrPH, Robert J. Dole VAMC (KS, USA); Mitchell
Wallin, MD, MPH, VHA MS Center of Excellence–East (MD, USA); Tzu-Yun
McDowell, MA, VHA MS Center of Excellence–East (MD, USA)

Background: The cardiotoxic effects of mitoxantrone are
well known, with the US Food and Drug Administration rec-
ommending a lifetime maximum dose of 140 mg/m2.
Decreased left-ventricular ejection fraction (LVEF) and con-
gestive heart failure (CHF) in some patients receiving less
than 100 mg/m2 have been reported. A recent study report-
ed CHF presenting in patients months to years after treat-
ment was stopped. 
Objective: To determine the prevalence of cardiac dis-
ease in multiple sclerosis (MS) patients treated with mitox-
antrone within the Veterans Health System (VHA). 
Methods: From October 1998 through September 2007,
440 MS patients received mitoxantrone. Of these, 43 died
within 10 months of their first dose, leaving 397 patients for
analysis. We calculated the total dosage, duration of use,
and dates of administration from the VHA pharmacy data-
bases. From the VHA inpatient and outpatient utilization
databases we determined the date of death and date of first
occurrence of a cardiac diagnosis (ICD-9: 416, 427, 428,
V12.5x). 
Results: Veterans treated with mitoxantrone were 9
years younger than the overall veteran MS population (43
vs 52 years), but there were no differences in gender,
race, or marital status. The mean ± SD total dosage was
92 ± 62 mg, and the mean treatment duration was 2.1
years. Nineteen patients (5%) were found to have a new
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cardiac diagnosis at a mean follow-up from the first dose
of 46 ± 14 months. Thirty-nine patients (10%) died more
than 1 year after mitoxantrone, only two of whom had a
cardiac diagnosis. 
Conclusions: Higher rates of death and cardiac disease
were found in this veteran population with MS than are
reported in the literature. Further analyses will be presented
to examine comorbid conditions in this population and to
compare rates with an appropriate disease control group.
Disclosure: Walter Royal has served as a consultant for EMD Serono.

S140
EFFECTIVENESS OF DISEASE-MODIFYING THERAPY
IN MULTIPLE SCLEROSIS
William Culpepper, PhD, MA, MS Center of Excellence, Baltimore VAMC (MD,
USA); Larry Magder, PhD, University of Maryland, Baltimore (MD, USA); Dou-
glas Bradham, DrPH, University of Kansas–Wichita (KS, USA); Christopher
Bever, MD, MBA, MS Center of Excellence, Baltimore VAMC (MD, USA); Eli
Perencevich, MD, MPH, University of Maryland, Baltimore (MD, USA); Char-
lene Quinn, PhD, RN, University of Maryland, Baltimore (MD, USA)

Introduction: The efficacy of disease-modifying therapy
(DMT) for multiple sclerosis (MS) has been widely accepted,
resulting in practice guidelines advocating their use in
patients with relapsing disease. Open-label follow-up studies
have confirmed the efficacy of DMT; however, there are few
studies specifically assessing the long-term effectiveness of
DMT. 
Objective: Assess the long-term effectiveness of DMT in
MS. 
Methods: A mail-based survey was sent to 3905 random-
ly selected veterans with MS who made up the Veterans
Affairs (VA) MS Surveillance Registry (MSSR). The survey
collected information on diagnosis/clinical characteristics,
DMT use, Patient Determined Disease Steps (PDDS), MS
symptoms, and quality of life. DMT effectiveness was
assessed using multiple regressions with disability (PDDS) as
the main outcome. To control for confounding by indication,
the analysis was limited to only those patients who had used
at least one DMT and had relapsing disease (N = 885).
DMT use was categorized as 1) quit medication because it
was not effective/developed progressive disease; 2) quit
because of side effects; or 3) compliant (continuous DMT
use from initiation of therapy to the time of the survey,
regardless of switching). 
Results: There were 1358 participants (39% response
rate), who were nearly identical to nonrespondents and
remarkably similar to other large, published MS cohorts.
Controlling for current age, comorbidities, MS duration,
DMT duration, and gender, patients who quit due to ineffec-
tiveness of DMT or developed progressive disease had a 1-
point greater disability rating compared with compliant
patients (P = .001), and patients who quit due to side effects
had a 0.57-point higher disability rating compared with
compliant patients (P = .012). 
Summary: This is one of the first studies to show long-
term (median disease duration, 12 years) clinical effective-

ness of DMT in a large, unscreened population of MS
patients. Additional analyses are ongoing to further assess
DMT effectiveness using other outcomes (eg, quality of life).
Supported by: Berlex Laboratories (currently Bayer Healthcare, Inc)
Disclosure: Nothing to disclose

S141
CAN THE WEEFIM TRACK OUTCOMES IN PEDIATRIC
PATIENTS REQUIRING INPATIENT REHABILITATION?
Yolanda Harris, RN, MSN, CPNP-AC, University of Alabama at Birmingham
(AL, USA); Pallavi Ghuge, MPH, University of Alabama at Birmingham (AL,
USA); Jayne Ness, MD, PhD, University of Alabama at Birmingham (AL, USA);
Drew Davis, MD, University of Alabama at Birmingham (AL, USA)

Background: Pediatric demyelinating disorders such as
acute disseminated encephalomyelitis (ADEM), transverse
myelitis (TM), optic neuritis (ON), and multiple sclerosis (MS)
can cause significant impairment with variable improvement
over time. No measures have been validated to track func-
tional outcomes in children with demyelinating disease. 
Objective: Compare pediatric patients with demyelinat-
ing disorders admitted to inpatient rehabilitation (2002–
2008) and assessed with the WeeFIM, a functional outcome
tool that assesses competence in personal care, mobility,
and cognition.
Methods: Medical records were retrospectively reviewed
with respect to demographics, age at presentation, diagno-
sis, symptoms, length of stay, treatment, and outcome, with
WeeFIM scores collected at admission, discharge, and fol-
low-up. 
Results: Of 111 patients with demyelinating disorders
evaluated at CHS from 2002 to 2008, 64% (n = 71) were
hospitalized. Inpatient rehabilitation was required for 18%
of hospitalized patients (n = 13; age range, 4–17 years;
mean ± SD age, 12.7 ± 1.3 years), usually because of
sp ina l  cord invo lvement  (CORD, 61%; n  = 8)  or
encephalopathy (ENC, 38%; n = 5). At admission, ENC
and CORD patients had similar mobility and self-care
scores, but ENC patients had significantly lower cognitive
scores (11.0 ± 8.9 vs 30.0 ± 5.0 in CORD patients, P <
.004). Average rehabilitation stay (10.4 ± 1.7 days) was
similar between ENC and CORD groups. Both groups
improved self-care and mobility scores by discharge, but
ENC patients had significantly lower cognitive scores (19.4
± 12.1 vs 31.1 ± 4.0 in CORD patients, P < .026). At fol-
low-up 55 ± 14 days later (similar between CORD and
ENC), total and subgroup WeeFIM scores were similar
between ENC and CORD patients (follow-up total 98.2 ±
27.8 in ENC vs 91.7 ± 10.4 in CORD patients).
Conclusion: Children with demyelinating disorders who
require inpatient rehabilitation services have selective
deficits in self-care, mobility, and cognition related to spinal
cord versus encephalopathic symptoms, but both groups
show improvement over time as quantified by the WeeFIM.
Supported by: National Multiple Sclerosis Society
Disclosure: Nothing to disclose
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WHITAKER RESEARCH TRACK

Dr. John N. Whitaker was a world-famous researcher in
multiple sclerosis. Not only did Dr. Whitaker engage in
research himself, he encouraged budding scientists to enter
the field and develop their skills and talents in this important
work. The Consortium of Multiple Sclerosis Centers is proud
to honor Dr. Whitaker’s memory by presenting the Whitak-
er Research Track each year as part of its annual meeting.

CHANGES IN SELF-REPORTED MSPHYSICAL
MEASURES REFLECT CLINICALLY MEANINGFUL
CHANGES IN AMBULATION
Allison S. Drake, MSc, Jacobs Neurological Institute, State University of New
York at Buffalo (NY, USA); Paulette Niewczyk, Barbara E. Teter, Bianca Wein-
stock-Guttman, Cornelia Mihai, Carl V. Granger, Frederick E. Munschauer 

Background: Quantitative measures such as the Timed
25-Foot Walk (T25FW) represent valuable tools used to
evaluate the clinical impact of multiple sclerosis (MS) on
motor function. Previous studies suggest that T25FW
changes ≥20% can be considered clinically meaningful
(CMΔ). The LIFEware System (LIFEware) has been widely
embraced as a valid, reliable patient-oriented measure of
functional status. However, the longitudinal relationship
between T25FW and LIFEware measures has yet to be eluci-
dated. 
Objective: To characterize the relationship between CMΔ

in ambulation detected by the T25FW and patient-perceived
disability as measured by the MSPhysical (MSPhys) compo-
nent of LIFEware. 
Design/Methods: Clinical, demographic, and LIFE-
ware data from 333 MS patients (mean ± SD age, 42.8 ±
10.5 years) enrolled in the New York State Multiple Scle-
rosis Consortium (NYSMSC) were analyzed retrospective-
ly (mean time between, 12.0 ± 1.2 months). Analysis of
variance techniques were used to compare patients who
experienced 1-year CMΔs in T25FW and those who did
not. Logistic regression was performed to determine the
factors most strongly associated with meaningful T25FW
worsening. 
Results: Using the conventional definition of a CMΔ in
T25FW, 27% of patients experienced meaningful worsening
at 1 year. Patient-reported worsening functional status was
detected in 12.3% to 31.2% of patients according to
changes in MSPhys item/composite scores. In logistic
regression controlling for age, sex, and baseline clinical
characteristics (χ2 [5, n = 333] = 20.6, P < .001), change
in MSPhys was found to be the strongest, statistically signifi-
cant predictor of clinically meaningful T25FW worsening,
recording an odds ratio of ~2.0 (95% confidence interval,
1.8–3.2; P < .01).
Conclusions: These results suggest that the likelihood of a
patient experiencing a CMΔ in T25FW is ~2 times greater
for patients who self-report worsening functional status after
1 year using the MSPhys component of the LIFEware System
compared with those who do not. Although further valida-
tion is warranted, this study supports the use of the LIFEware
System as a subjective measure of the clinical impact of MS
on motor function.
Disclosure: Nothing to disclose

MULTIPLE SCLEROSIS: OUTCOMES IN FUNCTIONING
DURING AND AFTER INPATIENT REHABILITATION
Paulette M. Niewczyk, MPH, PhD, University at Buffalo, Department of Physi-
cal Medicine and Rehabilitation, Uniform Data System for Medical Rehabilita-
tion (NY, USA); Carl V. Granger, MD, University at Buffalo, Department of
Physical Medicine and Rehabilitation, Uniform Data System for Medical Reha-
bilitation (NY, USA)

Many patients with multiple sclerosis (MS) undergo inpatient
physical rehabilitation. Often, these patients are the ones
with the most severe cases of MS. Despite the large number
of patients who undergo inpatient rehabilitation, outcomes
are understudied; research has been limited, and of the
existing studies, many have employed very small, unrepre-
sentative samples (Solari et al., 1999; Aisen, 1996; Free-
man et al., 1999; Freeman et al., 2004). The current study
examined a cohort of 4556 patients diagnosed with MS
who had undergone inpatient rehabilitation. The study
design was a longitudinal, retrospective cross-sectional sam-
ple of patients with data submitted to a data repository (Uni-
form Data System for Medical Rehabilitation, UDSMR) from
over 800 different inpatient rehabilitation facilities located
throughout the United States from 1999 to 2007. Of the
sample, 73% were female, 78% were Caucasian, and the
mean age was 50 years. The study objective was to charac-
terize patients with MS who undergo inpatient rehabilitation
and to assess the functional outcomes of the inpatient reha-
bilitation stay. The FIM instrument was used as the main out-
come measure. The FIM instrument is an 18-item instrument
used to assess functional status and burden of care. The
instrument includes items on physical and cognitive function-
ing and is used by the Centers for Medicare and Medicaid
Services as part of prospective payment. The FIM assess-
ment was administered at admission to inpatient rehabilita-
tion, upon discharge, and at follow-up (mean of 3.5 months
post-discharge). Significant improvements were noted in
mean functional scores from admission (69.6) to discharge
(88.7) and follow-up (98.5) (P < .05). Significant differ-
ences persisted when controlling for race, sex, and walking
status (walking independently or use of assisted device).
Overall, patients benefit functionally from inpatient rehabili-
tation, and the benefits are maintained and in many
instances increase over time. 
Disclosure: Nothing to disclose

CARDIORESPIRATORY FITNESS IS INVERSELY
ASSOCIATED WITH BRAIN ATROPHY IN MULTIPLE
SCLEROSIS
Ruchika Shaurya Prakash, MA, Beckman Institute and Department of Psychol-
ogy, University of Illinois at Urbana-Champaign (IL, USA); Erin M. Snook,
Department of Kinesiology, University of Massachusetts Amherst (MA, USA);
Robert W. Motl, Department of Kinesiology and Community Mental Health,
University of Illinois at Urbana-Champaign (IL, USA); Arthur F. Kramer, Beck-
man Institute and Department of Psychology, University of Illinois at Urbana-
Champaign (IL, USA)

Cortical atrophy has been well documented in individuals
with multiple sclerosis (MS) and is known to involve both
gray- and white-matter structures. The severity and extent of
brain tissue damage have been associated with cognitive
impairment, disease duration, and neurologic disability,
making quantitative indices of tissue damage important
markers of disease progression. We investigated the associ-
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ation between cardiorespiratory fitness and measures of
brain atrophy in both gray and white matter. Combining
voxel-based morphometry analysis and diffusion tensor
imaging, we specifically examined whether higher levels of
fitness in MS participants was associated with preserved
gray matter volume and integrity of white matter. Using vox-
elwise analyses, we found that increased cardiorespiratory
fitness was associated with regional GM volumes and focal
regions of FA reduction in the NAWM in individuals with
MS. Statistical mapping revealed that higher levels of fitness
were associated with greater GM volume in the midline cor-
tical structures, including the medial frontal gyrus, anterior
cingulate cortex, and precuneus. Furthermore, we also
found increased levels of fitness to be associated with
increased FA in the left thalamic radiation and right anterior
corona radiata. Both GM structures and preserved FA in the
white matter were associated with better processing speed,
as assessed by the Paced Auditory Serial Addition Test
(PASAT), Symbol Digit Modalities Test (SDMT), and verbal
fluency measures. These results thus suggest that fitness may
exert a prophylactic influence on the cerebral atrophy
observed early on in MS, thereby promoting neuronal plas-
ticity and reducing long-term disability.
Disclosure: Nothing to disclose

“SEEING” IN NARCOMS: IMPACT OF VISUAL
IMPAIRMENT IN MULTIPLE SCLEROSIS
Amber Salter, MPH, University of Alabama at Birmingham (AL, USA); Tuula
Tyry, Barrow Neurological Institute (AZ, USA); Ruth Ann Marrie, University of
Manitoba (MB, Canada); Timothy Vollmer, University of Colorado (CO, USA);
Gary Cutter, University of Alabama at Birmingham (AL, USA)

Background: Research focusing on vision-related quality
of life (QOL) in the multiple sclerosis (MS) population is still
limited. However, the development of the Visual Functioning
Questionnaire-25 (VFQ) and MS Vision Questionnaire-7
(MSVQ) allows researchers and clinicians to better assess
the impact of visual impairment in the patient’s daily
life. Visual impairments often go unnoticed by patients and
can occur even in those with normal visual acuity. Assess-
ing the impact of visual impairment on QOL will quantify
the problem and raise awareness of vision-related problems
in MS.
Objective: To characterize vision-related issues self-
reported by participants in the nationwide North American
Research Committee on Multiple Sclerosis (NARCOMS) MS
patient registry. 
Methods: MS patients under age 65 years who complet-
ed the 2008 spring semi-annual update reported their use of
visual aids, the VFQ, MSVQ, and other visual conditions.
We conducted descriptive analyses and correlations
between select variables. Type I error levels of α = .01 were
used to control for multiple testing. 
Results: At the time of the survey, of the total number of
participants (n = 9146), 45.6% wore glasses for distance,
44.1% wore glasses for reading, 29% wore both reading
and distance glasses, 15.6% wore contacts, and 19.7%
used other methods to correct visual acuity. A history of at
least one event of optic neuritis was reported for 43.1% of
the study population, and less than 3% reported also having
glaucoma or macular degeneration. The mean, median,
and interquartile range of participants’ scores were 81.8,

86.9, and 15.6 for the VFQ-25 and 11.9, 11, and 6 for
the MSVQ. The Pearson correlation between the VFQ and
MSVQ was −0.78 (P < .0001). The Pearson correlation
between the MSVQ and the vision subscale measure was
0.64 (P < .0001).
Conclusion: The proportions of participants reporting use
of visual aids and history of optic neuritis were higher than
those previously reported in the literature. The MSVQ and
other related questions may be useful in the assessment of
subtle changes in vision. 
Supported by: Consortium of Multiple Sclerosis Centers
Disclosure: Nothing to disclose

GLATIRAMER ACETATE MODULATES B CELLS TO
SUPPRESS EXPERIMENTAL AUTOIMMUNE
ENCEPHALOMYELITIS 
Mrinalini Kala, PhD, Barrow Neurological Institute, St. Joseph’s Hospital and
Medical Center (AZ, USA); Susan N. Rhodes, Barrow Neurological Institute,
St. Joseph’s Hospital and Medical Center (AZ, USA); Denise I. Campagnolo,
Barrow Neurological Institute, St. Joseph’s Hospital and Medical Center (AZ,
USA); Timothy L. Vollmer, Department of Neurology, University of Colorado
Health Sciences (CO, USA)

Multiple sclerosis (MS) is a T cell–mediated autoimmune dis-
ease characterized by inflammatory and demyelinating
lesions throughout the central nervous system (CNS). Howev-
er, recent evidence indicates that B cells are present in the
CNS and play an important role in MS. B cells can present
antigen to T cells and regulate T-cell differentiation and their
immune responses through differential production of regula-
tory cytokines. Glatiramer acetate (GA) is one of the drugs
approved by the US Food and Drug Administration for MS
treatment and is characterized by an excellent safety profile.
The mechanism of action of GA in MS has been elusive. We
hypothesize that GA exerts its beneficial effect in MS by 1)
modulating the antigen-presenting property of B cells, 2)
modulating effector B cells to differentiate into regulatory B
(Breg) cells, and 3) mediating its effect through other regula-
tory cells. To test this hypothesis, we purified B cells from
control mice or mice injected with GA. These B cells were
then transferred to naive mice, followed by induction of
experimental autoimmune encephalomyelitis (EAE). GA-treat-
ed B cells suppressed EAE. Also, B cell–deficient mice pre-
treated with GA did not suppress EAE compared with wild-
type mice. GA-treated B cells had a decreased cell surface
expression of CD80 and CD86 costimulatory molecule as
well as reduced MOG33-55 peptide presentation to MOG
TCR transgenic T cells when compared with untreated B
cells. In addition, GA-treated B cells secreted more IL-10
than untreated B cells. We conclude that GA-specific B cells
may, at least in part, be responsible for the suppression of
EAE resulting from treatment with GA by inhibiting activa-
tion of encephalitogenic T cells. 
Supported by: Hobbs Family Grant for MS, ABRC
Disclosure: Nothing to disclose

MODULATION OF EXPERIMENTAL AUTOIMMUNE
ENCEPHALOMYELITIS BY GPR30
Chunhe Wang, PhD, Department of Neurology, Oregon Health & Science Uni-
versity, and Neuroimmunology Research, Veterans Affairs Medical Center
(OR, USA); Babak Dehghani, Department of Neurology, Oregon Health & Sci-
ence University, and Neuroimmunology Research, Veterans Affairs Medical
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Center (OR, USA); Yuexin Li, Department of Neurology, Oregon Health & Sci-
ence University, and Neuroimmunology Research, Veterans Affairs Medical
Center (OR, USA); Laurie J. Kaler, Neuroimmunology Research, Veterans
Affairs Medical Center (OR, USA); Thomas Proctor, Neuroimmunology
Research, Veterans Affairs Medical Center (OR, USA); Arthur A. Vandenbark,
Neuroimmunology Research, Veterans Affairs Medical Center (OR, USA), and
Departments of Neurology and Molecular Microbiology & Immunology, Ore-
gon Health & Science University (OR, USA); Halina Offner, Neuroimmunology
Research, Veterans Affairs Medical Center (OR, USA), and Departments of
Neurology and Anesthesiology & Perioperative Medicine, Oregon Health &
Science University (OR, USA) 

Although estrogens exert a pronounced protective effect on
multiple sclerosis (MS) and its animal model, experimental
autoimmune encephalomyelitis (EAE), their therapeutic appli-
cation has been limited by undesirable side effects thought
to be mediated through intracellular estrogen receptors

(iERs). In this study, we found that signaling through the
putative membrane estrogen receptor, GPR30, was both
necessary and sufficient to mediate protection against EAE,
which was significantly impaired in GPR30 gene-deficient
mice. Treatment with G-1, an agonist that selectively acti-
vates GPR30 without engagement of the iERs, retained estro-
gens’ ability to protect against clinical and histologic EAE
without “estrogenic side effects,” deviated cytokine profiles,
and enhanced suppressive activity of CD4+Foxp3+ Treg cells
through a GPR30- and programmed death 1 (PD-1)-depen-
dent mechanism. This study is the first to evaluate the protec-
tive effect of GPR30 activation on EAE, and provides a
strong foundation for the clinical application of GPR30 ago-
nists such as G-1 in MS. 
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W01
EFFECTIVENESS OF AN INFORMATION AID FOR
NEWLY DIAGNOSED MULTIPLE SCLEROSIS
PATIENTS: THE SIMS-TRIAL
Alessandra Solari, MD, Foundation IRCCS Neurological Institute C. Besta
(Milan, Italy); Maria Trojano, MD, Department of Neurological and Psychiatric
Sciences, University of Bari (Bari, Italy); Vittorio Martinelli, MD, Department of
Neurology, Scientific Institute Hospital San Raffaele (Milan, Italy); Alessandra
Lugaresi, MD, Department of Oncology and Neuroscience, University G.
d’Annunzio (Chieti, Italy); Franco Granella, MD, Department of Neuro-
sciences, Neurology Unit, University of Parma (Parma, Italy); Paolo Con-
falonieri, MD, Department of Neuromuscular Diseases, Foundation IRCCS
Neurological Institute C. Besta (Milan, Italy); Maurizio Leone, MD, Neurology
Clinic, University Hospital “Maggiore della Carità” (Novara, Italy); Andrea
Giordano, MSc, Unit of Neuro Epidemiology, Foundation IRCCS Neurological
Institute C. Besta (Milan, Italy); Michele Messmer Uccelli, MA, MSCS, Depart-
ment of Health Services and Research, Italian Multiple Sclerosis Society
(Genoa, Italy); Daniela Calabrese, BSci, Unit of Neuro Epidemiology, Founda-
tion IRCCS Neurological Institute C. Besta (Milan, Italy); Carla Tortorella, MD,
Department of Neurological and Psychiatric Sciences, University of Bari (Bari,
Italy); Imma Plasmati, MD, Department of Neurological and Psychiatric Sci-
ences, University of Bari (Bari, Italy); Marta Radaelli, MD, Department of Neu-
rology, Scientific Institute Hospital San Raffaele (Milan, Italy); Deborah Farina,
MD, Department of Oncology and Neuroscience, University G. d’Annunzio
(Chieti, Italy); Eleonora Dalla Bella, MD, Department of Neurosciences, Neu-
rology Unit, University of Parma (Parma, Italy); Lorenzo Maggi, MD, Depart-
ment of Neuromuscular Diseases, Foundation IRCCS Neurological Institute C.
Besta (Milan, Italy); Emanuela Terazzi, MD, Neurology Clinic, University Hos-
pital “Maggiore della Carità” (Novara, Italy); on behalf of the SIMS-Trial 

Context: People with multiple sclerosis (MS) express a
desire for more information about their disease and to be
involved in decisions about their care. 
Objectives: To assess the effectiveness, in terms of
patient knowledge and satisfaction with the information
received, of a structured add-on information interview, given
within 15 days of communicating an MS diagnosis. 
Design and Setting: The SIMS-Trial (ISRCTN81
072971) is a multicenter (six Italian MS centers), phase 3,
prospective, randomized, allocation-concealed, controlled
trial comparing the study intervention with usual practice in
120 newly diagnosed people with MS. 
Study Intervention: Add-on interview conducted by
trained neurologists, during which information about MS is
presented with the aid of a specifically designed CD. The
information is tailored to individual needs; the patient is also
given a booklet containing all the information provided. 
Control Intervention: Current practice at each center
as regards communication of MS diagnosis. 
Trial Outcomes: Primary end points, assessed 1 and 6
months after diagnosis disclosure, are knowledge and satis-
faction with diagnosis communication as determined by the
“MS Knowledge Questionnaire” and by the instrument
“Comunicazione medico-paziente nella Sclerosi Multipla”
(revised). Secondary end points are changes in the Hospital
Anxiety and Depression Scale and in the Control Preference
Scale; attrition, number of consultations, and number of visits
to the MS center over the study period are also examined. 
Results: The SIMS-Trial is conducted according to the
Good Clinical Practice Guidelines of the EU (ICH Topic E 6
[R1]—Guideline for GCP). The investigators’ meeting took
place in February 2008, and by September 2008 the study
protocol was approved by the ethics committees at all par-

ticipating centers. One hundred thirty patients have been
screened and 82 randomized so far. Two patients have
withdrawn from the study, and three refused the informing
interview. Detailed baseline data and preliminary results will
be presented.
Supported by: Fondazione Italiana Sclerosi Multipla (Grant n.
2007/R/19 to Alessandra Solari)
Disclosure: Nothing to disclose

W02
ASSESSING PATIENTS’ HEALTH LITERACY,
EDUCATION NEEDS, AND LEARNING PREFERENCES
Alex Rae-Grant, MD, FRCP(C), Cleveland Clinic (OH, USA); Deborah Miller,
PhD, Cleveland Clinic (OH, USA)

Introduction: Multiple sclerosis (MS) is a complex, life-
long disorder that requires an informed, active patient to
navigate the language, decision making, and therapeutic
choices in disease management. As part of a project using
the chronic care model, we plan to use focus group method-
ology to further explore educational and literacy themes in
the MS population and contrast them with clinician percep-
tions and concepts. 
Design: Focus group methodology, multiple clinician and
patient groups. 
Methods: Using standard focus group methodology in
four different patient focus groups and two clinician groups,
we will probe patient and clinician thoughts on methods
and efficacy of methods of learning about MS. We will
specifically probe into methods of decision making related
to MS (how patients learn about medications, how they
choose medications, what information sources they use). We
will use groups of ten with different disease characteristics
(sex, disease duration) and use questions designed to
address the above issues. Hypothesis: That focus group
methodology may help us develop themes on learning meth-
ods and specific learning needs and better understand any
disconnect between clinician and patient communication
and treatment decisions, as well as about what matters.
Supported by: Pending potential support from Biogen Idec
Disclosure: Alex Rae-Grant has given one talk on behalf of Biogen Idec in
2008 but otherwise does not have a financial relationship with the poten-
tial research-supporting company (Biogen Idec). We are planning to sub-
mit for funding to Biogen but have not submitted this or received funding
for this project at the present time. This may be clarified by the time of the
meeting.

W03
SCREENING FOR DEPRESSION IN MULTIPLE
SCLEROSIS
Aliza Ben-Zacharia, ANP, MSN, Mount Sinai Medical Center MS Center (NY,
USA)

The lifetime prevalence of major depression in multiple scle-
rosis (MS) ranges from 37% to 54%. Overall, patients with
MS have an approximately 28% lifetime prevalence of suici-
dal intent, which is significantly higher than that of the gen-
eral population. Despite the high prevalence rates, depres-
sion in MS is commonly undetected. Undiagnosed
depression can lead to significant social and functional
impairment. Therefore, screening for depression with a
short, reliable tool in patients with MS is critical. 
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The purpose of this correlational descriptive study is to: 
1) Compare the Beck Depression Inventory-II (BDI-II) and

the Beck Depression Inventory Fast Screen (BDI-FS) in
screening for depression in adult patients with MS in an
urban outpatient setting. 

2) Describe the prevalence of depression in adult patients
with MS as measured by the BDI-II and the BDI-FS. 

3) Determine whether the number of relapses in adult
patients with MS in the past year as recorded in the
medical record is correlated with severity of depression
as measured by the BDI-II and the BDI-FS. 

4) Determine whether the degree of disability in adult
patients with MS as measured by the Expanded Disabili-
ty Status Scale (EDSS) is correlated with severity of
depression as measured by the BDI-II and the BDI-FS. 

A convenience sample of 50 adults will be drawn from an
urban neurologic outpatient clinic in the northeastern United
States. Subjects are 18 years of age or older and have a
definite diagnosis of MS. Subjects will not have any other
major illnesses. Subjects will be able to read, write, and
understand English. Subjects who are taking antidepressants
will be excluded from this study. 
Data collection will be accomplished with a demographic
data form, the EDSS, and the depression screening instru-
ments, the BDI-II and the BDI-FS. A Pearson correlation will
be used to analyze the data.
Disclosure: Nothing to disclose

W04
IS IT POSSIBLE FOR A TRI-COUNTY MULTIPLE
SCLEROSIS ORGANIZATION TO HANDLE MORE
THAN CRISIS MANAGEMENT?
Andrea Dowdall, MEd, MSW, MS Quality of Life Project (CA, USA)

When the Multiple Sclerosis Quality of Life Project (MSQLP)
began its case management program (HouseCalls) 6 years
ago, the founders planned to focus on education in disease
management, which they believed would prevent or mini-
mize crises. It soon became apparent, however, that the
case manager needed to shift the focus to assisting clients in
an active crisis. We found ourselves becoming reactive
rather than proactive. 
With the goal of better understanding how agency resources
are utilized and how to improve services and patient out-
comes, we identified 14 separate forms of crisis: housing,
financial, insurance, caregiving, disability, equipment, men-
tal health, medical conditions, family, nursing home, legal,
safety, transportation, and access to health care. 
This study explores 
• Analysis of possible factors leading to client crisis 
• Analysis of support systems of clients in crisis (who makes

up the client’s team?) 
• When in the disease progression clients are most likely to

fall into crisis 
• The percentage of clients in crisis (or with multiple crises) 
• The percentage of each type of crisis 
• The percentage of case management time spent in crisis

management versus other case management needs 

• The percentage of phone calls and HouseCalls devoted
to crisis management 

• The percentage of program costs devoted to crisis man-
agement 

• Analysis of the success of teaming with other agencies to
manage client crises 

In addition, we will review case studies and the steps need-
ed to bring resolution (the “Hassle Factor”). 
This study answers the following questions: Is the impact of
crisis management too costly for a Tri-County nonprofit pro-
gram? Can current financial factors cover a comprehensive
case management program?
Disclosure: Nothing to disclose

W05
COGNITIVE HOME EVALUATION: MISSING PIECE IN
TREATMENT AND TRANSITION PROCESS
Bonnie Schaude, MA, CCC-SLP, Shepherd Center, MS Institute (GA, USA);
Dalise Robinson, MS, CCC/SLP Shepherd Center (GA, USA); Melinda Hodg-
son, OTR/L, Shepherd Center (GA, USA)

Research has identified the difficulty with the transition of
skills from the clinical to the home setting in cognitively
impaired patients. The concept of home treatment has an
important place in the rehabilitation of these individuals.
However, reimbursement for a team approach in the transi-
tion process in the home continues to be challenging. The
notion of beginning with transition at the onset of outpatient
treatment would afford the patient and family increased time
to integrate and practice important techniques and modifica-
tions with the support of the rehabilitation team. Information
related to the patient’s home and functional routines is need-
ed to assist rehabilitation professionals in developing treat-
ment that is practical and functional for home re-entry at any
stage. 
The purpose of this study was to present a Home Evaluation
prototype developed to include cognitive as well as physical
parameters to be assessed for improved transition planning
for patients with cognitive communication impairment. This
was part of a pilot project focusing on several objectives,
with specific focus on cognitive barriers affecting functional
activities within the home, investigation of the effectiveness
of current and potential strategies for improved function,
and validation of levels of independence in functional tasks
within the home environment. Competency measures were
developed for clinical training in conducting the home evalu-
ation. An outline of the components of the home evaluation,
strategy assessment protocol, and problem action summary
will be presented in two case studies of a traumatic brain
injury and multiple sclerosis client with cognitive communi-
cation problems affecting activities of daily living functions.
Disclosure: Nothing to disclose

W06
SELF-EFFICACY IMPROVEMENT IN MULTIPLE
SCLEROSIS (SIMS)
Brant Oliver, ARNP, MSN, MPH, MSCN, MS Center at Dartmouth, DHMC,
Lebanon (NH, USA); Miriam Franco, PsyD, MSW, MSCS, Immaculata Universi-
ty (PA, USA)
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Purpose: To determine whether an outreach program con-
sisting of an industry-based nursing outreach program aug-
mented with multiple sclerosis (MS)–specific stress reduction
and relaxation training will result in superior self-efficacy
and immunotherapy treatment adherence compared with
nursing outreach alone. 
Background and Significance: Optimal treatment
adherence is required to maximize the effectiveness of
immunotherapy treatment. Nursing outreach and support
programs have been shown to be effective in improving
immunotherapy treatment adherence and have been avail-
able for a number of years. However, these programs are
not very successful in addressing psychological and psychi-
atric factors that have been implicated in reduced self-effica-
cy and treatment adherence in MS, such as depression, anx-
iety, and chronic stress. Relaxation and stress reduction
training is a safe, effective, and economical approach to
reduce symptoms of stress, anxiety, and depression. A stan-
dardized guided-imagery method has been developed
specifically for MS patients who are taking immunotherapy
medications and has been shown to reduce anxiety and
increase relaxation. The proposed study aims to investigate
the additive effect of a structured guided-imagery relaxation
training program to an industry nursing outreach and sup-
port program on self-efficacy, as measured by the MS Self-
Efficacy (MSSE) Scale and treatment adherence in 24 partic-
ipants with clinically isolated syndrome (CIS) or relapsing
MS over a 1-year period. It is hypothesized that the experi-
mental group will demonstrate significantly higher self-effica-
cy than the control group. 
Method: This is a 1-year, randomized, prospective pilot
study. Patients with a diagnosis of CIS or relapsing MS and
initiating interferon beta-1b treatment and meeting inclusion
and exclusion criteria will be offered participation and com-
plete informed consent. Participants will be randomly
assigned to one of two groups: 1) industry nursing outreach
services + relaxation training; or 2) industry nursing out-
reach services. Outcome measures will be collected at base-
line and 3-month intervals. The primary outcome is the
MSSE. Secondary outcomes include treatment adherence,
depression (as measured by the CES-D), anxiety (as meas-
ured by the Zung SAS), and cognition (as measured by the
MSNQ), and treatment adherence (as measured by patient
monitoring diary). 
Results: This study will open enrollment in January 2009. 
Implications: This study will guide future research on
relaxation training, self-efficacy, and adherence in patients
with CIS and relapsing MS and may guide nursing out-
reach services delivery to patients receiving immunotherapy
treatment.
Supported by: Bayer Healthcare
Disclosure: Brant Oliver is an educational speaker and consultant, with
earnings from these activities of $1500 to date in 2009.

W07
TARGETED PSYCHOEDUCATIONAL INTERVENTION
TO IMPROVE RELAPSE SELF-ASSESSMENT IN
RELAPSING-REMITTING MULTIPLE SCLEROSIS
Brant Oliver, ARNP, MSN, MPH, MSCN, MS Center at Dartmouth, DHMC,
Lebanon (NH, USA); Andrew Young, Dartmouth College (NH, USA)

Purpose: To determine whether a targeted educational
intervention will improve relapse self-assessment and report-
ing skills and self-efficacy in a sample of patients with
relapsing-remitting multiple sclerosis (RRMS). 
Background and Significance: Relapses are a high-
ly disruptive and often disabling aspect of RRMS. Because
relapse frequency is unpredictable to a significant degree,
patients often experience a substantial amount of uncertainty
regarding expectations of the illness course, which in turn
can contribute to a higher likelihood of anxiety and depres-
sion and, subsequently, decreased immunotherapy treatment
adherence. In addition, confusion exists for many patients
regarding what specifically differentiates relapses from
pseudoattacks, and that confusion fuels further uncertainty
about when to report symptoms or engage primary-care, MS
specialist, or emergency-care services. This confusion can
result in delayed reporting of true relapses and subsequent
underutilization of effective care, or overreporting of
pseudoattacks, which can result in overutilization of specialist
and emergency-care services, unnecessary steroid treatments,
and unneeded disruption of work or other personal activities.
This study aims to conduct pilot testing on a simple education-
al intervention called the “24-14-10 Rule,” which has been
designed to help patients with RRMS gain skill and confi-
dence in relapse self-assessment and reporting and, as a
result, develop higher self-efficacy in illness self-management. 
Methods: This is a 2-week, single-group, no-placebo,
time-series pilot study with a convenience sample of 50 par-
ticipants. RRMS patients receiving care at the MS Clinic at
the Multiple Sclerosis Center at Dartmouth will be offered
participation and complete informed consent. Participants
will then complete a baseline computerized assessment of
relapse self-assessment and reporting skills and complete the
Multiple Sclerosis Self-Efficacy (MSSE) Scale. They will then
receive a pamphlet containing information on the 24-14-10
Rule and complete a brief standardized review of the pam-
phlet with a member of the research staff. Afterward, partici-
pants will complete an immediate postexposure assessment
of relapse self-assessment and reporting skills using the com-
puterized assessment program. Finally, participants will
complete a final relapse self-assessment and reporting skills
assessment and the MSSE 2 weeks later. Participants will be
allowed to use the educational pamphlet but will not receive
educational assistance or counseling from research staff dur-
ing the assessments. The effectiveness of the intervention will
be assessed using within-subjects t tests of relapse self-
assessment and reporting scores and MSSE scores. 
Results: This study is currently under way and has
reached 50% recruitment, with expected completion in May
2009. Interim analysis of results from the current sample
suggests a substantial improvement in relapse self-assess-
ment and reporting accuracy post-intervention sustained at 2
weeks. Updated interim data, including analysis of MSSE
scores, will be presented at the CMSC conference. 
Implications: This study will provide initial pilot data on
the potential effectiveness of the 24-14-10 Rule as a target-
ed psychoeducational intervention to improve relapse self-
assessment and reporting skills and self-efficacy in RRMS
patients. If a beneficial effect is observed in the final analy-
sis, results from this study could help to guide the design of
larger, more comprehensive studies of this intervention
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aimed at improving relapse self-assessment and reporting,
self-efficacy, and appropriate service utilization.
Disclosure: Nothing to disclose

W08
ARE HIGHER LEVELS OF SOCIAL SUPPORT RELATED
TO BETTER COGNITIVE PERFORMANCE?
Caitlin Schultz, MA, University of North Dakota (ND, USA); F. Richard Ferraro,
PhD, University of North Dakota (ND, USA); Paula Bergloff, PhD, Meritcare
Health System (ND, USA); Susan Scarberry, MD, Meritcare Health System
(ND, USA)

The psychological impact of multiple sclerosis (MS)
includes both cognitive deficits and emotional disturbance.
Additionally, MS can disrupt the social network of the
patient. Changes in social support occur as a result of sev-
eral factors, including a need for increased assistance with
daily activities, uncertainty about the progression of the
disease, and symptoms such as fatigue that may reduce
the amount of social activities the individual is able to
engage in. Despite these changes in social functioning, a
large body of research has shown that the depression
experienced by some MS patients can be alleviated by
strengthening and improving social relationships. Because
depression can exaggerate cognitive deficits, improve-
ments in mood have been shown to lead to improved cog-
nition. However, little research has documented the direct
link between social support and cognition. The present
study evaluated the neuropsychological testing results from
112 adults with MS to explore the impact of social support
on cognitive functioning. The results showed that patients
who reported higher levels of social support performed
better on tasks measuring the ability to remember visual
information after a short delay and confrontation naming
abilities regardless of levels of depression. The type of
social support that influenced cognition was also evaluat-
ed. Although further inquiry is needed, the results suggest
that social functioning should be addressed even for
patients who are not depressed. Potential application of
the findings to clinical practice is discussed.
Disclosure: Nothing to disclose

W09
VALIDATION OF A SELF-REPORT COMORBIDITY
QUESTIONNAIRE FOR MULTIPLE SCLEROSIS
Claire Hara-Cleaver, CNP, Cleveland Clinic Foundation (OH, USA)

Comorbidity refers to the total burden of illness other than
the specific disease of interest. Comorbidity is common in
the general population, increases with age, and is associat-
ed with a broad range of adverse health outcomes, includ-
ing increased physical disability, higher mortality, increased
health-care utilization and costs, and reduced quality of life.
Numerous potential benefits exist to studying comorbidity in
multiple sclerosis (MS). These benefits include improved
prognostication at the individual level and novel insights into
the etiology and pathophysiology of MS. The specific aims
of this study are to validate a self-reported comorbidity ques-
tionnaire against medical records review in MS. 
Hypothesis: A self-reported comorbidity questionnaire is
adequate to assess the presence of comorbid disease in
MS. 

Population: MS patients followed at the Multiple Sclero-
sis Clinic at the Health Sciences Center for MS and the
Mellen Center for MS Treatment and Research, Cleveland
Clinic. 
Inclusion Criteria: Age of 18 years or older, definite
MS, and previous agreement to be contacted for research
purposes or agreement by the treating neurologist that the
patient may be contacted. 
Exclusion Criteria: Cognitive impairment precluding
informed consent, inability to complete the questionnaire
due to visual impairment or inadequate upper extremity
function. Participants will complete a self-administered ques-
tionnaire. The self-reported answers from the questionnaire
will be compared with the past medical history from medical
records. The questionnaire being tested captures information
about the most common comorbidities in the general popu-
lation, those previously reported to occur frequently in MS
patients, and those considered most important to existing
comorbidity measures. The author intends to present prelimi-
nary results of this validation study.
Disclosure: Nothing to disclose

W10
SOMEBODYNESS
Elizabeth Vander Kamp, Aquatic Specialist, ACE, CLMC, Lakeshore Founda-
tion (AL, USA)

Lakeshore Foundation’s MS Aquatic Class provides a place
to exercise physically and be lifted up emotionally and men-
tally; socially, it is a place where everybody knows your
name and is always glad you came. 
Lieutenant Army colonel, teacher, art director, social worker,
chief financial officer—these are some of the titles people in
the MS Aquatics class at Lakeshore Foundation earned in
their careers. MS contributed to the ending of these careers.
So, when work is no longer an option, where can people
with MS go where everybody knows their name and is
always glad they came? 
To the lap pool of the Lakeshore Foundation in Birmingham,
Alabama, from 10:30 to 11:30 a.m. every Tuesday and
Thursday. Because the lap pool temperature is between 83
and 86 degrees Fahrenheit, the body’s core temperature
does not overheat, making it possible for people with MS to
exercise without fear of heat exhaustion. The buoyancy of
the water provides a lift to normally gravity-heavy legs. Peo-
ple who cannot walk on land can walk in water. The pool
also provides a safe place to improve and challenge bal-
ance. Getting wet is a lot better than getting hurt. 
On the second Thursday of the month, a potluck luncheon is
served immediately following class. Sometimes two people
bring banana pudding and there are no spoons, and other
times four salads show up but no meat. But people keep
coming back and breaking bread or pudding together. If a
member of the class does not show up for a while, they
receive a phone call, an e-mail, or a handwritten note ask-
ing where they have been and if they are all right. 
The regularity of the MS Aquatics class gives people with
MS a place to go and a time to be there. The exercises
improve their physical health, and the socialization of the
class and monthly potluck encourage psychological and
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emotional health. But most of all, everybody feels like Some-
body again.
Disclosure: Nothing to disclose

W11
THE EVOLUTION OF A MULTIPLE SCLEROSIS
SPECIALIST TEAM IN SURREY, UNITED KINGDOM
(BREAKING WITH TRADITION/EMBRACING
DIVERSITY)
Elizabeth Wilkinson, RN, Diploma, BSc, MSc, MSCN, Central Surrey Health,
National Health Service (Surrey, UK); John Pohorely, RN, National Health
Service (Surrey, UK); Elizabeth Gradwell, National Health Service (Surrey,
UK); Jane Goldberg, National Health Service (Surrey, UK); Verity Dods, RN,
MSCN, National Health Service (Surrey, UK)

The Multiple Sclerosis (MS) Specialist Team based in Surrey,
UK, is a unique team consisting of nurses and allied health
professional practitioners. The team is funded by publicly
financed organizations. Members work with their own case
loads in their own localities within Surrey, but also work
jointly for the people of Surrey affected by MS. We offer
support to people with MS, from diagnosis to palliative
care, including rehabilitation, disease-modifying treatments,
and symptom management, as well as others affected by
the diagnosis. We work generically across professional
boundaries. 
This unique team came into being because of recruitment
issues, which have been turned around into a positive pio-
neering approach. We seek to challenge the tradition that
MS specialists have to be nurses. We believe that allied
health professionals bring different clinical skills to the group
and enhance patient care. 
The team offers full peer support and clinical supervision to
each other. We support each other in developing services
across a large geographic area. The diversity of the group
ensures that all aspects of MS care are high on Surrey Pri-
mary Care Trust’s agenda. 
Lord Darzi, a leading government health reformer, complet-
ed a National Health Service review in June 2008. We
believe we meet the Darzi vision by having quality at the
heart of everything we do and by the changes we have
made that are locally led, patient-centered, and clinically
driven. Therefore, we can ensure improvements in patient
safety, patient experience, and effectiveness of care, thereby
meeting the required standards of recent UK government
health policy.

Supported by: Central Surrey Health, Surrey Primary Care Trust. The
poster production was supported by an unrestricted grant from Teva Phar-
maceuticals.
Disclosure: Nothing to disclose

W12
IMPACT OF SELF-CATHETERIZATION ON ADLS IN
PERSONS WITH MULTIPLE SCLEROSIS
Janice Lake, RN, University of Calgary MS Clinic/OPTIMUS Program/Alberta
Health Services (AB, Canada); Erin Gervais, BSc OT(c), University of Calgary
MS Clinic/OPTIMUS Program/Alberta Health Services (AB, Canada) 

Background: A literature review illustrated that the
majority of research regarding urinary dysfunction due to
multiple sclerosis (MS) focused on the impact of symptoms

during activities of daily living (ADLs). There was less evi-
dence evaluating the effect of interventions, such as clean
intermittent self-catheterization (CISC). To improve the stan-
dard of care and best practice, it was decided that this
should be studied. 
Methods: Existing questionnaires that evaluated the effect
of bladder function on ADLs lacked detailed information,
such as which ADLs were affected and to what extent. To
capture this information, two questionnaires, which included
a list of specific ADLs, were created: pre- and post-CISC.
The questionnaires were reviewed by six colleagues for con-
tent and grammar. The patients were recruited by the OPTI-
MUS Program nurse, who utilized a standard assessment
form to evaluate bladder symptoms. Patients were assessed
for urinary retention using a bladder scanner to measure the
postvoid residual (PVR) volume. If the PVR was greater than
100 mL, patients were advised to self-catheterize. If they
agreed to this intervention, they were taught the procedure.
The “Impact of Self-Catheterization on ADLs (Pre)” question-
naire was completed by the patient after he or she was
taught to do CISC. The patient was then given 1 month to
utilize this intervention. Follow-up visits were scheduled at 1
and 6 months, when the “Impact of Self-Catheterization on
ADLs (Post)” questionnaire was administered. 
Results: It is hoped that ten patients will be recruited for
this study by April 30, 2009. 
Conclusions: Data will provide specific information on
how CISC affects ADLs. This information will contribute to
enhance best practice and also to improve the quality of
information that is given to patients.
Disclosure: Nothing to disclose

W13
MULTIPLE SCLEROSIS NURSING OUTREACH CLINIC—
PATIENT SATISFACTION AND SUSTAINABILITY
SURVEY RESULTS
Janene Spring, RN, BScN, MSCN, Fraser Health MS Clinic (BC, Canada); Gali-
na Vorobeychik, MD, FRCPC, MSCS, Fraser Health MS Clinic (BC, Canada); Jill
Nelson, RN, BScN, MSCN, Fraser Health MS Clinic (BC, Canada)

Background: The large geographic area of the Fraser
Health Authority, coupled with the limited specialized
resources, creates physical, financial, and/or geographic
accessibility barriers for persons with multiple sclerosis (MS)
living in this region. In 2008, the Fraser Health Multiple
Sclerosis Clinic performed a needs-assessment survey of MS
patients attending the clinic. A comparison between the
needs of patients living within a 10-km radius of the Fraser
Health MS Clinic and the needs of patients living outside the
10-km radius was used to identify the need for nursing serv-
ice, location, nursing-specific services required, and feasibil-
ity of community-based service involvement. The consensus
was that nursing outreach clinics were wanted by patients
living outside the 10-km radius. To date, a total of eight clin-
ics have been held. Services included MS education ses-
sions, disease-modifying therapy (DMT) education sessions,
bladder assessments/management, and DMT Day 1 starts. 
Goal: To assess patient satisfaction with nursing outreach
clinics to date. 
Method: A patient satisfaction survey was mailed out to
MS patients who attended the outreach clinics. 



International Journal of MS Care

78

Works in Progress

Results: Results of the satisfaction survey will be utilized
to validate the need for continued funding and sustainability
of an MS nursing-based outreach service.
Disclosure: Nothing to disclose

W14
MULTIPLE SCLEROSIS AND EMPLOYMENT:
PRACTICAL GUIDELINES FOR REASONABLE JOB
ACCOMMODATIONS
Joe Stuckey, MS, CRC, University of Washington Medical Center, Rehabilita-
tion Medicine & Center for Pain Relief (WA, USA); Kurt Johnson, PhD, Univer-
sity of Washington Department of Rehabilitation Medicine (WA, USA)

Background: Individuals with multiple sclerosis (MS)
often face employment challenges. Although over 90% of
people with MS report a history of employment, 70% to
80% are unemployed 5 years after diagnosis. The impact of
MS on employment can lead to poor job performance,
absenteeism, negative feedback from employers, and high
risk of job termination. The Americans with Disabilities Act
(ADA) and disability laws in most states require employers
to provide reasonable accommodations for employees with
disabilities who are able to perform the essential functions
of their jobs. Health-care providers have a key role in help-
ing to evaluate the impact of MS on employment and devel-
oping reasonable job accommodation requests. 
Objective: To provide practical guidelines for medical
providers on development of reasonable job accommoda-
tion and modification requests. 
Employment Considerations: Initial employment
challenges are often not reported to health-care providers,
as patients may feel work difficulties are unrelated to MS,
feel embarrassed to admit problems, or be in denial of
symptom progression. Use of screening tools and discussion
of the impact of MS on employment can alert providers to
accommodation needs. Physical capacity challenges, cogni-
tive impairment, heat sensitivity, vision problems, pain,
depression, and fatigue can contribute to performance chal-
lenges. An interdisciplinary assessment approach can assist
health-care providers in development of job accommodation
requests. Medical leave of absence and use of Family and
Medical Leave Act benefits can provide job and benefit pro-
tection during this process. Although the law requires
employers to provide accommodations, an employee must
be able to perform the essential functions of the job, and the
accommodations must be “reasonable.” Careful examina-
tion of the physical, cognitive, and interpersonal demands
of the job is critical. 
Information and Resources: Employment, disability,
and accommodation resources will be provided. Specific
guidelines on accommodation letter writing and ideas for
accommodations based on specific MS-related challenges
will be outlined.
Supported by: The contents of this poster were developed under a grant
from the Department of Education, NIDRR grant number H133B
031129. However, these contents do not necessarily represent the policy of
the Department of Education, and endorsement by the federal govern-
ment should not be assumed.
Disclosure: Nothing to disclose

W15
A REAL-WORLD OBSERVATIONAL STUDY (ROBUST)
IN MULTIPLE SCLEROSIS PATIENTS CONDUCTED VIA
A WEB-BASED TOOL
June Halper, MSCN, ANP, FAAN, Holy Name Hospital (NJ, USA); John
McCormick, MS, Quintiles Late Phase & Safety Services (PA, USA); Eric Gem-
men, MA, Quintiles Late Phase & Safety Services (VA, USA); Stephen
Kirzinger, MD, FAAN, University of Louisville School of Medicine (KY, USA);
Vijay Nadipelli, MS, Bayer HealthCare Pharmaceuticals, Inc (NJ, USA); Yi Jia
Bi, MD, MS, Bayer HealthCare Pharmaceuticals, Inc (NJ, USA); Ronald Pre-
blick, PharmD, MPH, Bayer HealthCare Pharmaceuticals, Inc (NJ, USA)

Objective: To describe the methodology of the ROBUST
study, which collected data on outcomes as reported by
both multiple sclerosis (MS) patients (disease characteristics,
treatment satisfaction, therapy compliance and persistence,
health-related quality of life [QOL], work loss, and MS-spe-
cific QOL) and physicians (MS characteristics, MS severity,
functional status, and major resource utilization). 
Background: The Real-World Betaseron® Outcomes
Study (ROBUST) is a 12-month, US prospective, observation-
al, open-label, single-arm, multicenter outcomes study of
interferon beta-1b given every other day for MS. ROBUST is
the first MS study to collect the depth and breadth of both
patient-related outcomes (PROs) and clinical data via a sin-
gle Web tool. 
Design/Methods: Patients with relapsing-remitting MS
who were 18 to 65 years of age with a Kurtzke Expanded
Disability Status Scale (EDSS) score ≤6.0 who were pre-
scribed interferon beta-1b were eligible for this study. Out-
comes from both patients and physicians were reported
directly via a secured web-based data-capture tool using a
single customer-designed portal (website). Patient-reported
outcomes were collected with an 85-item questionnaire at
baseline and a 73-item questionnaire at follow-up (each
month for one year), including the 12-item Short Form
Health Status Survey (SF-12), the Work Productivity, Activity
Impairment (WPAI) questionnaire, and self-rated MS charac-
teristics. At screening/baseline, 6 months, and 1 year,
investigators reported the EDSS score, the Timed 25-Foot
Walk, MS characteristics, rating of MS disease severity, and
major resources used for the treatment of MS. 
Conclusions/Relevance: Web-based real-world
research studies may be conducted successfully in MS
patients. ROBUST allows analysis of the real-world data
reported separately by both patients and physicians, and
this kind of data bridges health-care professionals to
patients’ self-knowledge of the disease.
Supported by: Bayer HealthCare Pharmaceuticals, Inc
Disclosure: June Halper and Stephen Kirzinger serve in a consultancy role
to Bayer HealthCare Pharmaceuticals as members of the Steering Com-
mittee for the ROBUST study.

W16
24/7 ON-DEMAND LEARNING: ONLINE COURSES
OF THE NATIONAL MULTIPLE SCLEROSIS SOCIETY
Kimberly Koch, MPA, National Multiple Sclerosis Society (CO, USA); John
Aden, MA, National Multiple Sclerosis Society (CO, USA); Lara Rezzarday,
MPA, National Multiple Sclerosis Society (CO, USA); Beverly Noyes, PhD, LPC,
National Multiple Sclerosis Society (CO, USA)

The National Multiple Sclerosis Society is committed to
expanding knowledge of MS, enhancing access to MS med-
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ical care, and empowering people with MS to live as inde-
pendently as possible within the limits of their disabilities,
and to the maximum of their capabilities, within the least
restrictive environment. Ongoing education is key to making
this happen. This is why in 2008 the Society launched a
series of interactive online educational programs on topics
of interest to people living with MS. 
My Life, My MS, My Decisions is a four-module series of
online classes that provide learners with the skills and
resources to enhance their decision-making abilities on top-
ics important to their health care: 
• Teaming Up with Your Healthcare Providers 
• Navigating the Medication Maze 
• Considering Clinical Trial 
• Achieving Optimal Wellness 
As part of the federally funded initiative Relationship Mat-
ters: A Program for Couples with MS, the Society launched
courses on hot-button issues all couples face, but couples liv-
ing with MS may find particularly challenging—careers,
money, and intimacy. The goals of the courses are to not
only provide practical information on the course topics, but
also provide the tools for couples to communicate on these
potentially difficult issues. Courses currently available are
Intimacy: Enriching Your Relationship, Career Decisions:
Managing Your Options Together, and Adapting: Financial
Planning for a Life with MS Together. 
All of the courses are interactive and accessible and use a
variety of adult learning tools (worksheets, exercises, audio,
vignettes, quizzes, etc.) to maximize the learning experi-
ence. As with other online courses, learners move through
the courses at their own pace, at times convenient to them.
Supported by: Bayer HealthCare, Genentech, Novartis, EMD Serono,
US Department of Health and Human Services
Disclosure: Nothing to disclose

W17
DEVELOPMENT OF A PSYCHOEDUCATIONAL
GROUP FOR INDIVIDUALS LIVING WITH MULTIPLE
SCLEROSIS
Kimberly McGuire, PhD, Kessler Institute for Rehabilitation (NJ, USA);
Pasquale Frisina, PhD, Kessler Institute for Rehabilitation (NJ, USA); Maha
Younes, PhD, Kessler Institute for Rehabilitation (NJ, USA)

Background: Development of an 8-week psychoeduca-
tional support group series for individuals with multiple scle-
rosis (MS) was inspired by clinical research indicating that
factors such as active coping, social support, and benefit
finding improve quality of life (QOL). 
Objective: To increase awareness of the various psy-
chosocial factors that affect overall well-being and to
improve QOL for people with MS. 
Methods: Five individuals with MS (one male and four
females, ages 37 to 67) attended an 8-week program that
focused on enhancing coping strategies for the nonmotor
aspects of their disease (eg, dealing with fatigue, coping
with changes, and managing cognitive challenges). Each
week, participants had a 30-minute educational segment,
followed by a 60-minute interactive component designed to
facilitate cognitive and emotional processing of the topic.

Self-report measures, including the Multiple Sclerosis Neu-
ropsychological Screening Questionnaire (MSNQ) and
questionnaires from the MS Quality of Life Inventory
(MSQLI), were administered to participants pre and post 8
weeks. Data were analyzed using Cohen’s effect size d sta-
tistic and index. Because not all participants completed
assessments at both time points, data were conservatively
analyzed in a between-subjects design. 
Results: The intervention produced a robust improvement
on neuropsychological (MSNQ) functioning (d = .58) and
anxiety (d = .58), as measured by the anxiety subscale of
the Mental Health Inventory of the MSQLI. Finally, we
observed a large improvement (d = .93) on fatigue as meas-
ured by the Modified Fatigue Impact Scale of the MSQLI.
No changes were found on other health outcomes (eg,
depression and pain). 
Conclusion: These results demonstrate that the program
improved subjective experiences of the physical, cognitive,
and emotional symptoms of MS. Further research is needed
to refine the program to have an impact on a wider variety
of MS outcomes. Recommendations for future sessions and
program development with this population will be discussed.
Disclosure: Nothing to disclose

W18
REFERRALS TO AQUATIC THERAPY IN MULTIPLE
SCLEROSIS: PATIENT CHARACTERISTICS AFFECTING
FOLLOW-THROUGH
Lara Stepleman, PhD, Licensed Psychologist, Medical College of Georgia (GA,
USA); Mary Hughes, MD, Medical College of Georgia (GA, USA); Marie-Chris-
tine Rutter, PhD, Medical College of Georgia (GA, USA); Dustin Wright, PhD,
Charlie Norwood VAMC (GA, USA); Adrienne Mott, BS, Medical College of
Georgia (GA, USA)

Background: Multiple sclerosis (MS) is a chronic, debili-
tating disease with no cure that responds to management
with disease-modifying therapies (DMTs). Thus, MS health-
care providers also frequently make referrals to rehabilita-
tive programs (eg, physical therapy) to help manage
patients’ symptoms and increase their quality of life (QOL).
However, patients frequently do not follow through with
referrals, especially for interventions that are not viewed as
necessary or curative. In this study, we investigated 1)
patient characteristics that predict active follow-through on a
physician referral for aquatic rehabilitation, and 2) patients’
reasons for their post-referral behavior. 
Methods: Patients who were referred for aquatic rehabili-
tation in an MS clinic by their neurologist were invited to
participate by completing study questionnaires that assessed
patient activation, psychiatric symptoms, MS-related self-effi-
cacy, and QOL at the time of the referral and 9 weeks later.
Participants were subsequently divided into two groups: 1)
individuals who actively sought to participate in the aquatics
program, and 2) individuals who did not attempt to partici-
pate in the intervention in any form during the 9 weeks post-
referral. 
Results: Thus far, 37 of the 60 anticipated patients have
been enrolled in the study, 11 (30%) of whom have demon-
strated some type of follow-through behavior (eg, inquiry
phone calls, meeting with director, attending a class). Pre-
liminary results indicate that individuals with higher educa-
tion were more likely to engage in some referral follow-
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through behavior. Additional variables related to patient fol-
low-through (eg, patient activation and psychiatric symp-
toms) will be analyzed when enrollment and follow-up peri-
ods conclude.
Conclusion: Results are likely to increase our understand-
ing of the patient characteristics associated with referral fol-
low-through in MS patients, and can assist providers in deter-
mining which patients are ready to act on a referral and
which ones need additional pre- and post-referral support.
Supported by: Medical College of Georgia Dean’s Summer Fellowship
Program; The Family Y of Augusta
Disclosure: Nothing to disclose

W19
INTRODUCING THE SOCIAL WORKER AS A KEY
MEMBER OF THE CARE TEAM
Lisa Rhoades, BSW, University of Pennsylvania Health System–MS Center (PA,
USA); Dorothea Cassidy Pfhol, RN, BS, MSCN, University of Pennsylvania
Health System (PA, USA)

Multiple sclerosis (MS) seems overwhelming and unmanage-
able at times because of the way it affects many aspects of
patients’ and their families’ lives, far beyond just their direct
health care. The implementation of a dedicated social work-
er at the Hospital of the University of Pennsylvania has given
clients the direct assistance necessary to minimize their
stress level and improve their overall quality of life. It has
added a key member to the team that strives to provide
comprehensive care for the person with MS. Since the devel-
opment of the case management position, additional
aspects of the care patients have received have included
assistance with identifying local social services, counseling,
connection to the MS community, and assistance with the
overwhelming amounts of paperwork and insurance con-
cerns that arise throughout the course of care for both
patient and health-care provider. Offering case manage-
ment from the neurology department allows for direct access
to immediate assistance with personal and social issues.
This model allows the approach to patient care to be well-
rounded and affect multiple aspects of the patients’ lives.
The program is continuing to grow and develop in the hope
of meeting these goals. 
The Multiple Sclerosis Center at the Hospital of the Universi-
ty of Pennsylvania cares for over 3000 patients each year.
The center has a multidisciplinary team approach for the
comprehensive care of patients. The role of a social worker
has been included in this care team through the support of
the National Multiple Sclerosis Society on a trial basis. The
next step will be to validate the importance of developing
this role and its impact by networking with the larger care
community, particularly social workers who specialize in the
care of people with MS.
Supported by: University of Pennsylvania Health System, National Mul-
tiple Sclerosis Society
Disclosure: Nothing to disclose

W20
CAN AUDITORY TRAINING BENEFIT INDIVIDUALS
WITH MULTIPLE SCLEROSIS?
M. Samantha Lewis, PhD, National Center for Rehabilitative Auditory
Research (NCRAR), Portland VA Medical Center, Portland (OR, USA); David

Lilly, PhD, NCRAR (OR, USA); Michele Hutter, MS, NCRAR (OR, USA); Linda
Casiana, MS, NCRAR (OR, USA); Debra Wilmington, PhD, NCRAR (OR, USA);
Stephen Fausti, PhD, NCRAR (OR, USA); William Rooney, PhD, Oregon Health
& Science University (OR, USA); Dennis Bourdette, MD, Portland VAMC (OR,
USA); Jeff Shannon, BS, NCRAR (OR, USA); Mary Fitzpatrick, MPH, ANP, Port-
land VAMC (OR, USA); Robert Folmer, PhD, NCRAR (OR, USA)

There is evidence that individuals with multiple sclerosis
(MS) may exhibit one or more deficits in central auditory
processing (CAP). Deficits in CAP can result in poor per-
formance in one or more of the following skills: 1) auditory
performance in the presence of competing acoustic signals;
2) temporal aspects of audition; 3) auditory pattern recogni-
tion; 4) auditory discrimination; 5) auditory performance
with degraded acoustic signals; and 6) sound localization
and lateralization. 
Research suggests that auditory training may mitigate per-
formance loss due to CAP deficits. The Listening and Com-
munication Enhancement (LACE) program is a home-based,
interactive computer system designed to help the brain bet-
ter compensate for auditory deficits by improving listening
skills. The program is designed to provide a variety of inter-
active and adaptive tasks that are divided into comprehen-
sion of degraded speech, enhancement of cognitive skills,
and improvement of communication strategies. The LACE
program is designed to be used 30 to 45 minutes a day, 5
days a week, for 4 weeks. Results can be electronically
transmitted to a secured website that is accessible by the cli-
nician, allowing the patient’s progress to be monitored
remotely. 
In a study of subjects with hearing loss, subjects who used
the LACE program demonstrated improvements in speech
understanding in noise, processing speed, auditory working
memory, and subjective hearing test measures. To date, this
program has not been evaluated on subjects with CAP
deficits. We hypothesize that the LACE program would be
beneficial for individuals with CAP deficits because this pro-
gram targets some of the skills that are typically affected by
central deficits. Preliminary data evaluating the LACE pro-
gram in MS subjects who have at least one CAP deficit will
be presented.
Supported by: VA Rehabilitation Research and Development and VA
National Center for Rehabilitative Auditory Research
Disclosure: Some of the presenters of this work receive funding from the
VA RR&D.

W21
SUPPORT GROUP: SETTING UP A SUPPORT GROUP
FOR MULTIPLE SCLEROSIS PATIENTS IN GOOLE,
EAST YORKSHIRE, UNITED KINGDOM 
Mandy Pape, RGN DMS, Hull Royal Infirmary (East Yorkshire, UK)

The Goole Hospital physiotherapy department came up with
the idea of a support group for patients with multiple sclero-
sis (MS). They had under review around 30 patients, of
whom around 12 were seen on a monthly basis. However,
after review locally by the physiotherapy department, the
group was regarded as not cost-effective and asked to
close. 
Although it was deemed not cost-effective, this support
group was clearly wanted by its members. Finding a way to
continue the group and improve on its beginnings was
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important. A meeting was held with the MS specialist nurs-
es, physiotherapist, occupational therapist, and local branch
of the MS Society to see what could be done. Through this
collaboration of professionals and the determination of the
group’s members, it has now become a member-managed
support group with the support of professionals. 
This poster describes how this MS support group was set
up, the key factors in making it a success for its members,
and the professionals who provide their support. It is hoped
that the poster will help others by sharing our experience.
Disclosure: Nothing to disclose

W22
MULTIPLE SCLEROSIS AND STRESS MANAGEMENT
Margaret Howlett, University of Arkansas (AR, USA); Susan Takigiku, PhD,
University of Arkansas (AR, USA)

The purpose of this poster is to review studies on how indi-
viduals living with multiple sclerosis (MS) experience and
manage stress. People living with MS often question whether
or not stress alludes to MS exacerbations. Research on the
possibility of a relationship between stress and MS exacer-
bations will be explored. In addition, research indicates that
people living with MS who experience a relapse encounter
a greater number of stressful situational factors than do indi-
viduals in remission. As a result, an individual’s perception
of a relapse may further increase a stress response and
increase MS symptoms. Understanding responses to stress
and learning to separate them from MS symptoms can help
individuals learn to manage stress more effectively. Strate-
gies and resources that have been empirically proven to
manage or reduce stress among individuals with MS will be
reviewed. Implications for future research as it relates to MS
and stress management will also be noted.
Disclosure: Nothing to disclose

W23
MONITORING MY MULTIPLE SCLEROSIS, A NEW
SCALE FOR PATIENTS
Marie Namey, RN, MSN, MSCN, Mellen Center, Cleveland Clinic (OH, USA);
Francois Bethoux, MD, Mellen Center, Cleveland Clinic (OH, USA); June
Halper, MSCN, ANP, FAAN, International Organization of Multiple Sclerosis
Nurses (NJ, USA); Elsie Gulick, PhD, FAAN, RN, Rutgers, the State University
of New Jersey (NJ, USA); Darlene Stough, RN, MSCN, CCRP, Mellen Center,
Cleveland Clinic (OH, USA)

Multiple sclerosis (MS) is a complex and dynamic condition
that affects adults with a spectrum of symptoms that can
remain relatively static or change over time. The changing
condition of MS patients affects their work, family, productiv-
ity, and leisure time, as well as mobility and activities of
daily living. Thus, there is a need to periodically monitor the
effects of the MS disease on their level of functioning in the
latter areas. The International Organization of Multiple Scle-
rosis Nurses (IOMSN) is conducting a study aimed at devel-
oping a scale that can monitor change in persons with MS
over time. 
The purpose of this research is to determine the reliability
and validity of the Monitoring My Multiple Sclerosis Scale,
recently revised from an earlier version, in patients diag-
nosed with MS treated in an ambulatory setting. Specifical-
ly, the goals of this project are to 1) provide a reliable and

valid scale for MS patients to self-monitor the multiple conse-
quences of MS for their health status and well-being, and 2)
provide a user-friendly source of information to professional
staff about MS patients’ subjective health status and its evo-
lution over time. 
Methods: Patients seen for a routine follow-up visit
regarding the management of their MS will be invited to
complete questionnaires, including demographic data, the
Monitoring My Multiple Sclerosis Scale (26 items on a four-
level ordinal scale), and the Patient-Derived Disease Steps
(PDDS) questionnaire. 
Analysis of Data: Data obtained will be analyzed for
1) internal consistency of the Monitoring My Multiple Sclero-
sis scale, 2) comparison of scores between MS patients who
are categorized as relapsing-remitting and MS patients who
are categorized as progressive, and 3) comparison of
scores by disability level as determined with the PDDS
(PDDS scores between 0 and 3 and PDDS scores between 4
and 8).
Disclosure: Nothing to disclose

W24
INTRATHECAL BACLOFEN THERAPY AND MULTIPLE
SCLEROSIS: OUTCOMES AND PATIENT
SATISFACTION: REVISITING THE 2006 COHORT
Mary Hughes, MD, Medical College of Georgia (GA, USA); Mitzi D. Williams,
MD, Medical College of Georgia (GA, USA); Latasha Y. Cofer, BS, Medical Col-
lege of Georgia (GA, USA); John R. Vender, MD, Medical College of Georgia
(GA, USA)

The results of a resurvey of the original cohort of 20 patients
will be presented. Specifically, long-term satisfaction, out-
comes, and complication rates will be emphasized. In
2006, we published a review of 20 multiple sclerosis (MS)
patients who had had pump implantations between 1998
and 2005. Over 70% of people living with MS will experi-
ence spasticity during their lifetime. For a significant number
of patients, conservatively estimated as at least 10%, spas-
ticity can be considered inadequately controlled and a
major contributing factor to the progressive loss of functional
independence. Despite intrathecal baclofen therapy being
available since the 1990s, concerns about long-term effec-
tiveness and safety persist within the medical community.
Challenges in managing spasticity with oral regimens
include ineffectiveness of oral regimens and tolerability of
dose titrations.
Disclosure: Nothing to disclose

W25
“MS ON THE MOVE”: A QUALITY-OF-LIFE
ENHANCEMENT FOR THE PERSON WITH MULTIPLE
SCLEROSIS
Mary Kay Fink, MSN, ACNS-BC, MSCN, West County MS Center (MO, USA)

The main objective of the “MS on the Move” program was
to enhance the quality of life (QOL) of people with multiple
sclerosis (MS) through continued activity in the community.
This was a grant-funded program in which participants were
awarded monies to modify their homes or vehicles in order
for them to stay “moving.” The application process included
a statement of need and a short essay describing how these
modifications would enhance the person’s QOL. The
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MSQOL survey was administered pre and post. Additional-
ly, qualitative data were collected pre- and post-modifica-
tion. Several pitfalls of the program will be explored, as well
as suggestions for future programs. Overall, the program
was well received and had a positive impact on all those
whom it served.
Supported by: MS Foundation and the Christopher Reeves Foundation
Disclosure: Nothing to disclose

W26
NETWORKING OF MULTIPLE SCLEROSIS TISSUE
BANKS, NARCOMS GLOBAL REGISTRY, AND RAPID
AUTOPSY PROGRAM
Matthew Corti, BS, Rocky Mountain Multiple Sclerosis Center (CO, USA); Ken-
neth Dole, MHS, Rocky Mountain Multiple Sclerosis Center (CO, USA); Rashed
Nagra, PhD, Human Brain and Spinal Fluid Resource Center (CA, USA);
Howard Lipton, MD, MS Repository, University of Illinois at Chicago (IL, USA);
Tibor Valyi-Nagy, MD, MS Repository, University of Illinois at Chicago (IL,
USA); Roger Pankau, MEd, Rocky Mountain Multiple Sclerosis Center (CO,
USA); Bette Kleinschmidt-Demasters, MD, University of Colorado, Denver (CO,
USA); John Corboy, MD, Rocky Mountain Multiple Sclerosis Center/University
of Colorado, Denver (CO, USA); Timothy Vollmer, MD, Rocky Mountain Multi-
ple Sclerosis Center/University of Colorado, Denver (CO, USA)

Goal: To improve the quantity, quality, availability, commu-
nity awareness, and diversity of human tissue for multiple
sclerosis (MS) research by the networking of tissue banks
and registries. 
Background: Human brain, spinal cord, and other post-
mortem tissues are critical for progress in MS research. Col-
laboration of the Rocky Mountain Multiple Sclerosis Center
Tissue Bank (RMMSCTB), the Human Spinal Fluid Resource
Center (HBSFRC), and the University of Illinois at Chicago
MS Repository is a method for improving the MS tissue
banking process. 
Methods: Last year the RMMSCTB and the HBSFRC
expanded their collaboration with the addition of the MS
Repository at the University of Illinois at Chicago. This year
the RMMSC (Rocky Mountain Multiple Sclerosis Center) has
collaborated with the University of Colorado, Denver (UCD),
forming the Rocky Mountain Multiple Sclerosis Center at the
Anschutz Medical Campus. This collaboration supplements
the existing network of banks in a number of ways. First, it
joins nationally recognized UCD Biorepository methods and
facilities to the RMMSCTB. Second, the collaboration will
initiate a Rapid Autopsy Program at the UCD campus. This
program will allow for faster acquisition of tissue (within 1–
2 hours), superior tissue preservation, and collection of
other important postmortem tissue from donors such as
lymph, spleen, retina, and so on. Additionally, the North
American Research Committee on MS (NARCOMS) Registry
is now part of the RMMSC collaboration. We will increase
the numbers of local donors for the Rapid Autopsy Program
and improve documentation of donor data through use of a
recently established NARCOMS Global Patient Registry. 
Results: Procedures for acquiring tissue and relevant sup-
plemental data through the UCHSC collaboration enhance
the availability and quality of tissue and data for research. 
Conclusions: Given RMMSCTB collaboration with
UCHSC and the implementation of a rapid autopsy pro-
gram, we anticipate making great strides in the search for
the causes and treatments of MS.
Supported by: National Multiple Sclerosis Society Grant
Disclosure: Nothing to disclose

W27
DEVELOPMENT OF AN INFORMATION AID FOR
NEWLY DIAGNOSED MULTIPLE SCLEROSIS PATIENTS
Michele Messmer Uccelli, MA, MSCS, Italian Multiple Sclerosis Society (Italy);
Eugenio Pucci, MD, Neurology Department, Macerata Hospital (Macerata,
Italy); Vittorio Martinelli, MD, Department of Neurology, Scientific Institute
Hospital San Raffaele (Milan, Italy); Claudia Borreani, PhD, Psychology Unit,
National Cancer Institute (Milan, Italy); Andrea Giordano, MSc, Unit of Neuro
Epidemiology, Foundation IRCCS Neurological Institute C. Besta (Milan, Italy);
Alessandra Solari, MD, Unit of Neuro Epidemiology, Foundation IRCCS Neu-
rological Institute C. Besta (Milan, Italy) 

Patient information aids are increasingly regarded as impor-
tant components of clinical practice. They improve sense of
control and adaptive coping and enable shared decision
making with health-care professionals. There is little evi-
dence of their successful implementation in the multiple scle-
rosis (MS) field. 
An information aid for newly diagnosed MS patients was
developed consisting of a CD and a booklet. The objective
was to provide unbiased, high-quality information about MS
intended to supplement rather than replace patient-practi-
tioner interaction (Elwyn, 2006). The information aid was
produced using information from three sources: focus
groups with patients and clinicians (Solari, 2007), multidis-
ciplinary expert opinion, and a comprehensive literature
review. 
The CD contains an introduction followed by a menu of
headings: MS Insights, The Diagnosis, What Happens After
Diagnosis, Therapies, Emotions, Having a Child, FAQs, and
Glossary. Animations and aids are used throughout the CD.
A speaker illustrates the entire presentation. Emotions are
also presented as an 8-minute video. Navigation through the
CD is determined by the user and is traced electronically,
and time spent on each topic is recorded. Links to the glos-
sary are present from all pertinent points on the program. 
The booklet has eight chapters (90 pages), a glossary (36
pages), and a section for notes. The chapters match the CD
topics in title and information provided. 
The information aid is now being compared to usual prac-
tice in an ongoing Italian multicenter phase 3 prospective,
randomized, allocation-concealed, controlled trial (SIMS-
Trial; ISRCTN81072971). A qualitative study (SIMS-Qual),
nested within the trial, will also be performed to scrutinize
the experience of participants by means of in-depth inter-
views with purposively sampled patients and a focus group
of health professionals. Integrating quantitative and qualita-
tive research methods will help us maximize our ability to
interpret results according to empirical evidence.
Supported by: US National Multiple Sclerosis Society (Grant n. PP1201
to Alessandra Solari)
Disclosure: Nothing to disclose

W28
THE GLOBAL MSBASE REGISTRY: FACILITATING
COLLABORATIVE RESEARCH
Michelle Rutherford, RN, Post Grad Dipl Nurs (Neuroscience) Master of Nurs-
ing, MSBase Foundation, Royal Melbourne Hospital (Victoria, Australia);
Mary Tanner, MSBase Foundation, Royal Melbourne Hospital (Victoria, Aus-
tralia); Orla Gray, MD, MRCP, MSBase Foundation, Royal Melbourne Hospital
(Victoria, Australia); Helmut Butzkueven, MBBS, PhD, MSBase Foundation,
Royal Melbourne Hospital (Victoria, Australia)
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Background: Meaningful epidemiological outcome stud-
ies in multiple sclerosis (MS) require long-term observational
data collection, substantially longer than the duration of clin-
ical trials. Variation of relapse and disease-progression rates
require large, multicenter datasets to attain sufficient statisti-
cal power to assess natural history trends and long-term
treatment outcomes. 
Methods: We report our experiences operating and man-
aging the first web-based global MS outcomes databasing
system (www.msbase.org) over the last 5 years and high-
light core issues, obstacles, and achievements. 
Results: The MSBase Registry currently has 56 active
members from 24 countries that have contributed more than
9200 patient records. Eight substudies are in progress.
More than 50% of patient records are updated every 6
months, and more than 90% at least annually. 
Conclusion: The MSBase Registry is a simple and cost-
effective method of accumulating large cohorts of outcomes
data. It will facilitate the investigation of current and new
treatments and extend our understanding of the natural his-
tory of MS.
Disclosure: Nothing to disclose

W29
PREVALENCE OF SLEEP DISORDERS IN MULTIPLE
SCLEROSIS
Mirla Avila, MD, Baylor College of Medicine (TX, USA); Victor M. Rivera, MD,
Baylor College of Medicine (TX, USA); Milena Stosic, MD, Baylor College of
Medicine (TX, USA); Evanthia Bernitsas, MD, Baylor College of Medicine (TX,
USA); Pilar Prieto, MD, Baylor College of Medicine (TX, USA); Liliana Robles,
MD, Baylor College of Medicine (TX, USA); George J. Hutton, MD, Baylor Col-
lege of Medicine (TX, USA)

Introduction: The relationship between neurologic dis-
eases and sleep disorders is increasingly being recognized.
The prevalence of sleep disorders in multiple sclerosis (MS)
has not been well established. The most commonly reported
sleep disorders seen in patients with MS include insomnia,
nocturnal movement disorders, sleep-disordered breathing,
narcolepsy, and rapid eye movement sleep behavior disor-
der. Several factors influence the quality of sleep in MS
patients, including pain, nocturia, depression, medication
effects, location of lesions, and disease severity. 
Primary Objective: To determine the prevalence and
to identify the type of sleep disorders in MS patients. 
Methods: This is a prospective study for patients with all
types of MS. A sleep disorder questionnaire that includes
the Epworth sleepiness scale will be given to MS patients
who are 18 to 64 years old during their follow-up visit to the
Maxine Mesinger MS Comprehensive Care Center at Baylor
College of Medicine. The data collected include age, gen-
der, type of MS, date of diagnosis, use of tobacco, use of
alcohol, sleeping habits, caffeine consumption, and medical
history. We also ask about current and previous treatments
and other medical conditions that patients may have. 
Patients who suffer from congestive heart failure, primary
respiratory disorders such as emphysema and obstructive
respiratory disorders, or any other neurodegenerative condi-
tion will be excluded. The proper consent form will be given
to all participants. 
Results: The study is currently in progress. Our goal is to
recruit 100 MS patients before April 30, 2009. 

Conclusions: It is well known that disrupted sleep and
poor sleep quality can cause daytime somnolence and
increased fatigue. They may be associated with dangerous
cardiorespiratory events. Awareness and treatment of these
conditions is vital for improving the health and quality of life
of patients with MS.
Disclosure: Nothing to disclose

W30
MULTIPLE SCLEROSIS VIEWPOINTS: OUTLOOK ON
EMERGING MULTIPLE SCLEROSIS THERAPIES: A
SURVEY
Nicholas LaRocca, PhD, National Multiple Sclerosis Society (NY, USA); Claire
Hara-Cleaver, RN, MSN, Cleveland Clinic (OH, USA)

Background: Within the next few years, oral therapies
and therapies that can be given in annual, short-course regi-
mens may be available to the multiple sclerosis (MS) com-
munity.1,2 These emerging therapies may affect the
patient/provider dynamic and lead to a need for additional
information and education. 
Objective: A survey was developed by EMD Serono,
Inc, in collaboration with the National Multiple Sclerosis
Society (NMSS) to identify in a sample of physicians, nurs-
es, and patients the current attitudes and opinions toward
treatments available today and to understand the impact of
the MS therapies expected in the future. 
Design/Methods: Health-care providers qualify for the
survey if they regularly treat patients with relapsing-remitting
MS. Nurses (n = 250) were recruited from the membership
list of the International Organization of Multiple Sclerosis
Nurses and through calls to major MS centers. Neurologists
(n = 250, ongoing) are being recruited, in a randomized
fashion, from databases of MS prescribers provided by IMS
and other sources. Patients (n = 250, ongoing) are being
recruited through participating neurologists. GFK Roper, an
independent market-research firm, is conducting the survey
via telephone and will collect the data and perform all
analyses. An independent steering committee, consisting of
nurses, physicians, and one MS patient, has guided survey
development and will translate the results into meaningful
information for the MS community. Questions fall into the fol-
lowing categories: initial diagnosis and treatment decisions,
treatment delay and compliance, satisfaction with treatment,
the psychosocial burden of the disease, and provider com-
munication and educational needs. 
Results: Responses from MS nurses, physicians, and
patients will be compared to determine whether significant
differences exist between nurses’ and physicians’ assess-
ments of patients’ experience and patients’ self-assessments
of their experience. Survey results will be shared at this con-
ference and posted on the NMSS website and will serve as
the foundation for future educational materials. 

References 
1. Cohen BA, Rieckmann P. Emerging oral therapies for multiple sclero-

sis. Int J Clin Pract. 2007;61:1922–1930. 
2. Leist TP, Vermersch P. The potential role for cladribine in the treatment

of multiple sclerosis: clinical experience and development of an oral
tablet formulation. Curr Med Res Opin. 2007;23:2667–2676.

Supported by: EMD Serono, Inc
Disclosure: Nothing to disclose



International Journal of MS Care

84

Works in Progress

W31
STUDY DESIGN OF THE ORACLE MULTIPLE
SCLEROSIS STUDY: CLADRIBINE TABLETS IN EARLY
MULTIPLE SCLEROSIS
Patricia Coyle, MD, State University of New York (SUNY) at Stony Brook (NY,
USA); Thomas Leist, Thomas Jefferson University (PA, USA); Giancarlo Comi,
Institute of Experimental Neurology, University Vita-Salute IRCCS, H. San Raf-
faele (Milan, Italy); Bruce Cree, University of California (CA, USA); Mark
Freedman, Ottawa Hospital (ON, Canada); Amelia Orejudos, EMD Serono,
Inc (MA, USA); Patrick Vermersch, University of Lille (Lille, France); Vissia
Viglietta, EMD Serono, Inc (MA, USA); on behalf of the ORACLE MS Study
Group 

Objective: To evaluate the effect of cladribine tablets on
delaying a second demyelinating attack in high-risk subjects
who present with a first clinical demyelinating event. 
Background: Early intervention with some existing thera-
pies may delay the time to a second clinical demyelinating
attack. Cladribine is an oral immunomodulator that offers
targeted, sustained effects on lymphocyte subtypes, allowing
investigation of an annual short-course dosing regimen. 
Design/Methods: ORACLE MS (ORAl CLadribine for
Early MS) is a phase 3, randomized, double-blind, placebo-
controlled, multicenter study in subjects who experienced a
first clinical demyelinating event within 75 days before
screening. Subjects must have ≥2 clinically silent lesions on
the screening magnetic resonance imaging (MRI). Subjects
will be randomized (1:1:1) to receive 3.5 mg/kg or 5.25
mg/kg cladribine tablets, or matching placebo. In Year 1,
cladribine tablets will be administered as two or four short
courses (0.875 mg/kg/course) in two or four consecutive
months. In Year 2, subjects will receive two further short
courses. Subjects developing clinically definite MS (CDMS)
will discontinue blinded medication and begin maintenance
treatment with subcutaneous interferon beta-1a for 2 years.
Following the initial 2-year period, CDMS-free subjects can
enroll in a 2-year follow-up period and receive open-label
cladribine tablets should they present with MRI activity. 
Results: Target enrollment is 642 subjects. The primary
end point is time to a second demyelinating event according
to McDonald criteria (2005). The main secondary end point
is time to a second demyelinating event according to Poser
criteria. 
Conclusion: Results will provide important information on
the potential utility of cladribine tablets in preventing a sec-
ond demyelinating attack subsequent to a first clinical
demyelinating event in high-risk patients. The 2-year mainte-
nance phase provides a unique opportunity to evaluate the
initial effect of cladribine treatment on subsequent disease
activity. The 2-year follow-up period will permit evaluation of
the sustained effect of early treatment.
Supported by: Merck Serono SA, Geneva, Switzerland, an affiliate of
Merck KGaA, Darmstadt, Germany
Disclosure: Patricia Coyle has received honoraria for speaking and consul-
tations from Serono, Bayer, Biogen, Teva, Sanofi Aventis, and Pfizer, and
honoraria for consulting from Novartis. She has received research trial
support from Bayer, Teva, Serono, Novartis, and Sanofi. Thomas Leist
has been a consultant to EMD Serono, Teva Neuroscience, Biogen, Bayer,
and Pfizer, and has been involved in clinical trials sponsored by EMD
Serono, Teva Neuroscience, Bayer, ONO, Novartis Daishi, and Acorda.
Giancarlo Comi has received personal compensation for activities such as
advisory board participation and consultancy from Novartis, Teva Phar-
maceutical Industries Ltd, Sanofi-Aventis, Merck Serono, and Bayer

Schering, and for speaking from Novartis, Teva Pharmaceutical Indus-
tries Ltd, Sanofi-Aventis, Merck Serono, Biogen-Dompè, and Bayer
Schering. Bruce Cree has received personal compensation for speaking
from Biogen Idec and Teva Neuroscience, has received grant support from
Genentech and Bio MS, and is an advisory board member for Biogen
Idec, EMD Serono, Bio MS, and Eli Lilly. Mark Freedman has received
honoraria for lectures and steering committee meeting participation from
Merck Serono during the last 12 months. Amelia Orejudos is an employee
of Merck Serono. Patrick Vermersch has received honoraria and consult-
ing fees as a member of a steering committee and a member of the
cladribine board for Merck Serono. Vissia Viglietta is an employee of
Merck Serono.

W32
STUDY DESIGN OF THE 96-WEEK, PHASE 3B
CLARITY EXTENSION STUDY
Peter Rieckmann, University of British Columbia and Vancouver Coastal
Health (BC, Canada); Gavin Giovannoni, Institute of Cell and Molecular Sci-
ence, Barts and The London School of Medicine and Dentistry (London, UK);
Giancarlo Comi, Institute of Experimental Neurology, University Vita-Salute
IRCCS, H. San Raffaele (Milan, Italy); Stuart Cook, University of Medicine and
Dentistry, New Jersey Medical School (NJ, USA); Kottil Rammohan, Ohio State
University (OH, USA); Per Soelberg-Sørensen, Copenhagen University Hospi-
tal, Rigshospitalet (Copenhagen, Denmark); Patrick Vermersch, University of
Lille (Lille, France); Peter Chang, EMD Serono, Inc (MA, USA); Anthony Ham-
lett, EMD Serono, Inc (MA, USA); Bruno Musch, EMD Serono, Inc (MA, USA);
Steven Greenberg, EMD Serono, Inc (MA, USA); on behalf of the CLARITY
Study Group

Objective: To investigate the long-term safety, tolerability,
and efficacy of cladribine tablets in patients with relapsing-
remitting multiple sclerosis (RRMS). 
Background: Multiple sclerosis is a chronic disease
requiring long-term treatment to reduce the activity and slow
the course of the disease. Cladribine, an immunomodulator
that reduces lymphocyte subtypes, has a targeted, sustained
effect that allows for the investigation of a short-course dos-
ing regimen. Recently, the CLARITY (CLAdRIbine tablets
Treating multiple sclerosis orallY) study, a phase 3, 2-year
RRMS clinical trial evaluating the efficacy and safety of
cladribine tablets, was completed. 
Design/Methods: This phase 3b, double-blind, place-
bo-controlled, multicenter, parallel-group, 96-week extension
study will enroll patients who have completed 96 weeks in
the CLARITY study. Patients who previously received cladrib-
ine  wi l l  be  randomized (2:1)  to  two 4 -  to  5 -day
courses/year, in consecutive months, of once-daily cladrib-
ine tablets or placebo; patients previously randomized to
placebo in the first 96 weeks of the CLARITY study will
receive a 5-day course for 2 consecutive months/year of
once-daily cladribine tablets; rescue treatment with interfer-
on beta-1a (44 µg subcutaneously three times weekly) or
another disease-modifying drug will be available. 
Results: The primary end point will be safety, including
assessment of hematologic and hepatic function and inci-
dence of all treatment-emergent adverse events and serious
adverse events. Efficacy end points include the proportion of
relapse-free patients, relapse rates, and measures of disabili-
ty progression. Magnetic resonance imaging end points
include total burden of disease, transformation of T1
gadolinium-enhancing lesions to hypointense lesions, brain
volume changes, and new T1 gadolinium-enhancing and T2
lesions. Assessments of health-related quality of life and eco-
nomic outcome measures will be performed. 
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Conclusion: The 2-year extension of the CLARITY study
will provide important information on the safety, tolerability,
and benefit/risk profile of up to 4 years of cladribine use, in
an extended annual short-course oral dosing regimen in
patients with RRMS.
Supported by: Merck Serono SA, Geneva, Switzerland, an affiliate of
Merck KGaA, Darmstadt, Germany
Disclosure: Peter Rieckmann has received honoraria for lectures and steer-
ing committee meeting participation from Merck Serono during the last
12 months. Gavin Giovannoni has received consulting fees from Bayer-
Schering Healthcare, Biogen Idec, Genzyme, GlaxoSmithKline, Merck
Serono, Novartis, Protein Discovery Laboratories, Teva-Aventis, and
UCB Pharma; lecture fees from Bayer-Schering Healthcare, Biogen Idec,
Pfizer, Teva-Aventis, and Vertex; and grant support from Bayer-Schering
Healthcare, Biogen Idec, Ironwood, Merck Serono, Merz, Novartis, Teva-
Aventis, and UCB Pharma. Giancarlo Comi has received personal com-
pensation for activities such as advisory board participation and consul-
tancy from Novartis, Teva Pharmaceutical Industries Ltd, Sanofi-Aventis,
Merck Serono, and Bayer Schering, and for speaking from Novartis, Teva
Pharmaceutical Industries Ltd, Sanofi-Aventis, Merck Serono, Biogen-
Dompè, and Bayer Schering. Stuart Cook has served as a consultant and
been part of scientific advisory boards for, and has received honoraria
from, Merck Serono, Bayer Health Care, and Genmab. He served on
research steering committees for Merck Serono (CLARITY), Bayer Health
Care (BEYOND), and Genmab. Research support as a local PI was
received for the CLARITY and BEYOND studies. Kottil Rammohan has
grants and receives honoraria as a speaker/consultant from EMD Serono.
Per Soelberg-Sørensen has received honoraria for lecturing and advisory
councils, trial steering committees, or travel expenses for attending meet-
ings from Biogen Idec, Bayer Schering, Merck Serono, Teva, Biopartners,
Sanofi-Aventis, and Genmab. The Department of Neurology, Rigshospi-
talet, has received unrestricted research grants or compensation for partici-
pation in pharmaceutical company–sponsored clinical trials from Biogen
Idec, Bayer Schering, Merck Serono, Teva, Baxter, Sanofi-Aventis,
BioMS, Novartis, and Bayer. Patrick Vermersch has received honoraria
and consulting fees as a member of a steering committee and a member of
the cladribine board for Merck Serono. Peter Chang, Anthony Hamlett,
Bruno Musch, and Steven Greenberg are all employees of Merck Serono.

W33
UNDERSTANDING CLINICAL TRIAL OUTCOMES: THE
BENEFIT TRIAL AS AN EDUCATION PARADIGM
Richard Blanck, MD, North Shore University Hospital (NY, USA); Gary Cutter,
PhD, University of Alabama (AL, USA); Jason Jones, PhD, Intermountain
Healthcare (UT, USA)

Objective: To provide an educational tool for the inter-
pretation of time-to-event data in clinical trials using data
from simulated time-to-event analyses. 
Background: The BENEFIT (Betaseron® in Newly Emerg-
ing Multiple Sclerosis for Initial Treatment) study was a dou-
ble-blind, placebo-controlled, randomized trial (N = 468)
evaluating effects of early or delayed initiation of interferon
beta-1b (250 µg Betaseron subcutaneously) treatment on
disease evolution in patients with a first event suggestive of
multiple sclerosis (MS). Early treatment with Betaseron
reduced the risk assessed using survival techniques for con-
firmed progression on the Expanded Disability Status Scale
(EDSS) by 40% (0.60, 0.39–0.93, P = .022, absolute risk
reduction 8%). 
The 3-year BENEFIT analysis used a delayed treatment
group instead of a placebo group. Many clinicians may not
fully understand the survival statistical methods, limiting the
interpretation and clinical meaning. 

Methods: Data from a simulated time-to-event analysis
were generated and analyzed, illustrating how life tables
summarize events. Additional events are simulated to show
how a delayed treatment arm is reflected in the analyses.
The analysis includes the following: 1) construction and dis-
play of survival proportions using Kaplan-Meier curves; 2)
testing of the null hypothesis using the log-rank method; 3)
generation of a hazard ratio to estimate the relative event
rates in the study groups and extension to a Cox proportion-
al hazards model; and 4) comparisons applied to primary
outcome measures in BENEFIT. 
Results and Conclusions: The data from this simulat-
ed analysis serve as an educational tool that may be
applied to outcome measures in BENEFIT and other clinical
trials.
Supported by: Bayer HealthCare Pharmaceuticals, Inc, Wayne, NJ, USA
Disclosure: Nothing to disclose
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A TRIAL OF COGNITIVE BEHAVIOR THERAPY AND
SUPPORTIVE LISTENING FOR ADJUSTMENT TO
MULTIPLE SCLEROSIS
Rona Moss-Morris, Professor of Health Psychology, University of Southampton
(Hampshire, UK); Jane Ware, MS Specialist Nurse, Southampton University
Hospitals Trust (Southampton, UK); Paul McCrone, Health Economist, King’s
College (London, UK); Trudie Chalder, Professor of Cognitive Behaviour Thera-
py, King’s College (London, UK); Ian Galea, Neurologist, Southampton Uni-
versity Hospitals Trust (Southampton, UK); Lucy Yardley, Professor of Health
Psychology, University of Southampton (Southampton, UK); Laura Dennison,
Trainee Health Psychologist, University of Southampton (Southampton, UK); Eli
Silber, Neurologist, King’s College Hospital (London, UK); Suzanne Roche, CBT
Therapist, King’s College London (London, UK)

Multiple sclerosis (MS) is a challenging illness that can have
a profound impact on patients’ lives. Not surprisingly, diffi-
culties with psychosocial adjustment are frequently encoun-
tered. There is evidence that a range of thoughts and behav-
iors are associated with, and may explain, differences in
adjustment difficulties. The saMS trial is an in-progress ran-
domized controlled trial comparing cognitive behavior ther-
apy (CBT) to supportive listening (SL) for aiding adjustment
to early-stage MS. Around 100 patients from NHS MS serv-
ices in London and Southampton (UK) will be randomly allo-
cated to either CBT or SL. Eligibility criteria include a diag-
nosis of MS within the last 10 years and the ability to walk
a short distance (Expanded Disability Status Scale [EDSS]
score <6.5). Participants undergo eight sessions of manual-
ized therapy delivered by general nurses trained in both
therapies. Therapy is one-to-one and is delivered via a com-
bination of face-to-face sessions and telephone sessions. In
CBT, participants collaborate with the nurse-therapist to
address cognitions and behaviors involved in adjustment
and practice new coping skills and strategies through home-
work tasks. In SL, participants simply have the opportunity to
talk freely, extensively, and confidentially about their experi-
ences, thoughts, and feelings about MS and its effect on
their lives. Participants are assessed by questionnaire pre-
and post-therapy and at 6- and 12-month follow-ups. The
main outcome measures are psychological distress and
work and social adjustment. Psychological factors related to
the adjustment process are also assessed, as well as the
cost-effectiveness of the interventions. In-depth interviews are
being conducted with a subsample of around 30 partici-
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pants following completion of therapy in order to elicit their
viewpoints and experiences so that the therapy process can
be better understood and refined. These interviews are tran-
scribed and analyzed qualitatively using a form of thematic
analysis.
Supported by: MS Society (UK)

Disclosure: Nothing to disclose
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“GO FOR THE GOLD!” CPODD’S FIRST ANNUAL
RETREAT FOR CHILDREN WITH MULTIPLE SCLEROSIS
AND THEIR FAMILIES
Sarah Dowdy, MPH, University of Alabama at Birmingham (AL, USA); Yolan-
da Harris, RN, MSN, CPNP-AC, University of Alabama at Birmingham (AL,
USA); Taylor Lander, National Multiple Sclerosis Society, Alabama Chapter
(AL, USA)

Background: The University of Alabama at Birmingham
(UAB) Center for Pediatric Onset Demyelinating Disease
(CPODD) is one of six Pediatric MS Centers of Excellence
funded by the National Multiple Sclerosis Society. To fulfill
their common goal of providing excellent care and educa-
tion to families living with multiple sclerosis (MS), the Ala-
bama Chapter of the Society and CPODD held a Family
Retreat in June 2008. 
Objective: Because the number of children and teens
afflicted with MS is relatively small, they often are isolated
from other families sharing similar experiences. This Retreat
aimed to provide psychosocial and educational support
through community-building, as well as recreational opportu-
nities, to these families. 
Program Highlights: “Go for the Gold,” an Olympic
theme, was selected for this year’s Retreat, which was held
at a rural retreat center in Talladega, AL. Patients with MS
18 years old and younger who receive clinical care at
CPODD, along with their immediate family members, were
invited. Alabama Chapter and CPODD staff developed the
Retreat schedule with input from patients and their family
members via a mailed survey. The schedule included recre-
ational activities, team-building activities, interactive educa-
tion for the family, and parent roundtable discussions led by
clinical experts. 
Funding was provided by the Alabama Chapter, CPODD,
and charitable donations. This funding allowed the Retreat
to be cost-free to families. Transportation assistance was
provided as requested. Volunteers were recruited from Chil-
dren’s Hospital and UAB. 
Outcome: Thirteen children living with MS, 19 parents,
and 29 siblings from six states attended the Retreat. In post-
Retreat evaluations, participants reported feeling less isolat-
ed and more knowledgeable about MS and that family rela-
tionships were strengthened by the Retreat experience.
Presently, planning for the Second Annual Family Retreat, to
be held in June 2009, is under way to accommodate more
families and add an extra day to the event.
Supported by: National Multiple Sclerosis Society

Disclosure: Nothing to disclose
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CHANGE IN HEALTH-RELATED QUALITY OF LIFE IN
MULTIPLE SCLEROSIS PATIENTS RECEIVING
NATALIZUMAB
Sonalee Agarwal, PhD, Biogen Idec (MA, USA); Krithika Rajagopalan, PhD,
Biogen Idec (MA, USA); Siddhesh Kamat, MS, HealthCore, Inc (DE, USA);
Judith Stephenson, SM HealthCore, Inc (DE, USA)

Objective: To assess the overall change in general
health-related and disease-specific quality of life (QOL) in
multiple sclerosis (MS) patients receiving natalizumab. 
Methods: As part of an ongoing longitudinal study, MS
patients newly enrolled in the TOUCH program complete
assessments about their experiences with natalizumab prior
to treatment initiation and after the third, sixth, and 12th infu-
sions. Patients complete a general health-related QOL assess-
ment using the 12-item Short Form Health Status Survey (SF-
12v2) and a disease-specific measure using the Multiple
Sclerosis Impact Scale (MSIS-29). Higher physical compo-
nent and mental component summary scores on the SF-12v2
and lower physical and psychological summary scores on
the MSIS-29 indicate better QOL. This analysis reports
changes in health-related and disease-specific QOL between
baseline (BL) and after the third natalizumab infusion. Paired
t tests were used to assess score changes from BL. 
Results: Results of this ongoing study are presented for
504 patients (target sample size = 650) completing the BL
and third infusion assessments. The mean ± SD age was
46.08 ± 10.93 years, and the majority of patients were
female (78%). The mean number of years since MS diagno-
sis was 9.97 ± 8.33. The SF physical component summary
score improved significantly from BL (BL, 34.03 ± 10.69;
mean change score, −1.99; P < .001), and the SF mental
component summary score also improved significantly from
BL (BL, 43.17 ± 11.63; mean change score, −4.04 ±
10.81; P < .001). For the MSIS-29 subscales, there were
significant improvements from BL for both the physical (BL,
48.58 ± 22.61; mean change score, 8.27 ± 15.11; P <
.001) and psychological (BL, 43.60 ± 22.10; mean change
score, 8.98 ± 17.36; P < .001) scores. 
Conclusions: Patients reported significant improvements
in general health-related and disease-specific QOL meas-
ures after three natalizumab infusions. These results are con-
sistent with those reported in clinical trials and document
early improvements in the health-related QOL of MS patients
receiving natalizumab.
Supported by: Biogen Idec
Disclosure: Sonalee Agarwal and Krithika Rajagopalan are employees of
Biogen Idec.
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EFFECT OF INTRATHECAL BACLOFEN THERAPY ON
PRESSURE SORE INCIDENCE IN NONAMBULATORY
MULTIPLE SCLEROSIS PATIENTS
Stephen Koelbel, MD, Braintree Rehabilitation Hospital (MA, USA); Francois
Bethoux, MD, The Cleveland Clinic Foundation (OH, USA); Mauro Zaffaroni,
MD, Centro Studi Sclerosi Multipla (Varese, Italy); Mark Gudesblatt, MD,
South Shore Neurologic Associates (NY, USA); Mary Hughes, MD, Augusta
MS Center (GA, USA); Robert Plunkett, MD, University of Buffalo (NY, USA);
Susan Bennett, EdD, University of Buffalo (NY, USA); Valerie Stevenson, MD,
MBBS, National Hospital for Neurology and Neurosurgery (London, England)
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Background: Multiple sclerosis (MS) is a chronic
demyelinating disease often associated with significant spas-
ticity. Pressure sore development is a common complication
for nonambulatory people with MS. Inadequately managed
spasticity in this patient population can result in suboptimal
bed and wheelchair positioning and contribute to pressure
sore development. Intrathecal baclofen therapy can reduce
spasticity significantly, leading to improved positioning, and
consequently reduce the risk of pressure sore development.
This study will investigate the incidence of pressure sores in
nonambulatory MS patients receiving intrathecal baclofen
therapy. 
Methods: This is a retrospective international multicenter
study conducted at MS clinics and spasticity management
programs. Inclusion criteria will include Expanded Disability
Status Scale (EDSS) score ≥8, intrathecal baclofen pump
placement >1 year, and absence of pressure sores at the
time of pump placement. All eligible patients meeting the
inclusion criteria will be enrolled at the time of pump refill.
Presence or absence of pressure sores will be ascertained
via patient/caregiver interview and/or prior record review. 
Results: The incidence of pressure sores will be calculated
and compared with previously published data regarding
pressure sore incidence in MS. 
Conclusions: This study seeks to ascertain whether
improved spasticity management reduces the risk of pres-
sure sore development for nonambulatory people with MS.
Supported by: Medtronic
Disclosure: All of the authors have received honoraria from Medtronic.
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CHANGE IN THE TIMED 25-FOOT WALK IN
AMBULATORY PATIENTS WITH MULTIPLE SCLEROSIS
WHO HAVE AN INTRATHECAL BACLOFEN PUMP
Susan Bennett, PT, EdD, NCS, MSCS, University at Buffalo (NY, USA); Robert
Plunkett, MD, Department of Neurosurgery, University at Buffalo (NY, USA);
Francois Bethoux, MD, Mellen Center, Cleveland Clinic (OH, USA); Mark
Gudesblatt, MD, SouthShore Neurologic, Long Island (NY, USA)

Limitations in functional mobility, specifically ambulation,
are integral to disability in patients with multiple sclerosis
(MS) and occur early in the disease. Changes in gait speed
and stride length are most often related to the presence of
weakness and spasticity in the lower extremities. Lower-limb
function was given the highest priority regardless of actual
level of disability and disease duration in a recent study of
ambulatory individuals with MS. Rehabilitation has focused
on increasing muscle strength and improving motor control
for gait. A major impediment to motor control training is
achieving effective control of tone/spasticity, which cannot
always be accomplished with oral medications or local
injections. In addition, the combination of weakness and
spasticity contributes to falls and to fatigue experienced with
ambulation. Intrathecal baclofen (ITB) therapy has been an
effective means of managing spasticity in MS and other neu-
rologic conditions. The purpose of this study is to retrospec-
tively examine change in the Timed 25-Foot Walk in ambu-
latory patients with MS treated with ITB. The Timed 25-Foot
Walk, validated in MS as one of the three components of
the Multiple Sclerosis Functional Composite (MSFC), is inde-
pendently correlated with the Expanded Disability Status

Scale (EDSS) across disability severity and MS type. Sub-
jects in this study will include ambulatory individuals with
MS with EDSS scores between 2.0 and 6.5 who were fol-
lowed for at least 6 months after the implantation of the
baclofen pump. A secondary component of the study will be
examination of the utilization of physical therapy after ITB
implant, including frequency, duration, and specific interven-
tions to enhance ambulation.
Supported by: Medtronic
Disclosure: Nothing to disclose

W39
SYMPTOM REPORTING: A CHECKLIST HAS BEEN
DEVELOPED TO ASSIST MULTIPLE SCLEROSIS
PATIENTS AS THEY PREPARE TO CONTACT THEIR
NEUROLOGIST
Valerie Stickel-Diehl, RN, MS, MSCN, Mercy Medical Center (IA, USA); Janet
Limoges, BSN, MSCN, Ruan Neurology MS Center (SD, USA)

Background: Multiple sclerosis (MS) patients and their
caregivers struggle when making the decision of which
physician to call when they experience a change or worsen-
ing in their condition. The decision is complicated and often
causes increased stress and worry. Often, patients would
rather call their neurologist than their primary-care physi-
cian, even regarding issues unrelated to MS. 
Objective: To provide MS patients and their caregivers
with a simple tool to help them decide whom to contact
when they experience a change in their health. This tool can
help patients organize their thoughts as they prepare to call
a physician. A magnetized tablet with tear-off pages con-
taining a checklist of the most common MS symptoms was
developed as a guide to be used each time the patient is
faced with making the decision of which physician to call
when health changes occur. 
Process: Twenty-five patients at the Ruan MS Center have
been given the tool. Patients will provide feedback when
they return for a follow-up appointment. This tool is utilized
as an educational tool by the MS nurse during office visits. 
Conclusion: Patients using the tool have been asked to
evaluate the usefulness of the tool at their follow-up office
visits. The tool has proven to be very helpful when dis-
cussing MS symptoms and the relationship to another health
issue. The evaluations will be utilized to revise the tool to
improve communication between patients and the health-
care team. 
Disclosure: Nothing to disclose

W40
THE CLADRIBINE TABLETS FOR MULTIPLE SCLEROSIS
CLINICAL DEVELOPMENT PLAN
Vissia Viglietta, MD, PhD, EMD Serono, Inc (MA, USA); Steven Greenberg,
MD, EMD Serono, Inc (MA, USA); Bruno Musch, MD, PhD, EMD Serono, Inc
(MA, USA)

Cladribine (2-chloro-2’-deoxy-ß-D-adenosine) is an immune
regulator that selectively targets lymphocyte subpopulations.
Based on results from phase 22-6 and phase 37 trials with
parenteral cladribine in MS patients, an oral, tablet formula-
tion of cladribine was developed. Key to the cladribine clini-
cal development program is the CLARITY study, a large,
well-controlled, phase 3 clinical trial in relapsing-remitting
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multiple sclerosis (RRMS). Patients (N = 1326 from 155 sites
worldwide) with RRMS were randomized 1:1:1 to placebo
or cladribine tablets at either 3.5 mg/kg or 5.25 mg/kg
cumulative doses. Tablets were administered as short, inter-
mittent courses (0.875 mg/kg/course): two or four courses
(4 or 5 consecutive days for 2 or 4 consecutive months) in
year 1, and two courses in year 2. The primary end point
was relapse rate reduction during 96 weeks of treatment,
and the final database lock occurred in December 2008. A
randomized, double-blind CLARITY extension study contin-
ues assessment of cladribine tablet safety and tolerability for
2 years after CLARITY completion. The double-blind phase 2
ONWARD (Oral Cladribine Added-ON to Interferon Beta
(IFNß) in Patients With Active Relapsing Disease) study is
evaluating cladribine tablet safety and tolerability as add-on
to IFNß in patients with active MS over 96 weeks. Patients
(N = 198) with RRMS or secondary progressive MS experi-
encing relapses on injectable IFNß are randomized 1:2 to
receive placebo or 3.5 mg/kg cumulative dose of cladrib-
ine tablets as per CLARITY. The double-blind, phase 3, ORA-
CLE MS (ORAl CLadribine in Early MS) study is evaluating
the efficacy of cladribine tablets in delaying conversion to
MS in patients (N = 642) with a first clinical demyelinating
event. Patients are randomized 1:1:1 to placebo 3.5
mg/kg or 5.25 mg/kg cladribine tablets as per CLARITY. In
addition to providing safe and effective therapy for MS, the
short-course, intermittent dosing of cladribine tablets could
facilitate treatment initiation, improve treatment adher-
ence/compliance, and optimize outcomes.1
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