(SO1) Cognitive Impairment in Benign Forms of MS

Cogpnitive impairment (Cl) is a known effect of multiple sclero-
sis (MS). Previous studies have shown its independence from
the evolution time and degree of disability (Expanded Dis-
ability Status Scale [EDSS]) determined by the disease. On
the other hand, Cl is considered to have a great impact on
patients’ life quality. This study focused on early detection of
Cl in forms considered benign (2.5 EDSS score and =5
years of MS). An initial group of 20 outpatients with a defin-
itive MS diagnosis from the Montevideo Neurological Insti-
tute MS Department were brought in for study. They were
given a neuropsychological battery, which included memory,
attention, and executive function tests. Eight of the patients
(40%) had a completely normal evaluation. Twelve patients
(60%) presented alterations, 6 (30%) with minor alterations:
two (10%) in the executive function tests, two (10%) in visual
memory and executive function tests, and two (10%) in ver-
bal memory, visual memory, and executive function tests. Six
patients (30%) had moderate alterations: three (15%) in ver-
bal memory and visual memory tests, one (5%) in the verbal
memory and executive function tests, one (5%) in visual mem-
ory and executive function tests, and one (5%) in visual mem-
ory, verbal memory, and executive function tests. None of the
patients had severe alterations in the tests. Our study showed
a high incidence of Cl in the benign forms of MS, reaching
60% of the patients, half of them with moderate impairment.
The neuropsychological evaluation in the benign forms of MS
is proposed for the early detection of Cl to establish a more
precise outcome and adequate evolutive control and treat-
ment of affected patients.

Juan Alcantara, MD, MSCS’; Carlos Oehninger, MD, MSCS; Adriana Gémez,
MD, MSCS; Fiorela Frugoni, BA

LACTRIMS, Montevideo, Uruguay

(S02) New Formulation of Subcutaneous
Interferon Beta-1a: Phase 1 Safety Tolerability
and Pharmacokinetic and Pharmacodynamic
Results

Treatment adherence is key to obtaining maximal benefits
from interferon (IFN)-beta therapy in multiple sclerosis (MS).
Injection-site reactions are a frequent treatment-emergent
adverse event (TEAE) with subcutaneous (SC) injections, and,
although generally mild in patients receiving SC IFN beta-Ta
three times weekly (tiw) (Rebif; R), they may cause treatment
discontinuation in some patients. This phase 1 study (25394)
assessed two new formulations of R (RNF1 and RNF2) by
comparing the safety and tolerability of single 0.5-mL doses
(44 ug IFN beta-1a SC) with those of R or placebo (normal
saline). In this double-blind, placebo-controlled, parallel-
group study, 48 healthy volunteers were randomized
(1:1:1:1) to receive one of three active freatments or place-
bo. Evaluations of pain infensity on injection were based on
the McGill shortform questionnaire and a 100-mm visual
analog scale (VAS >5 mm = pain). Safety, tolerability, and
pharmacokinetic and pharmacodynamic (PK/PD) effects
were monitored for 24 hours postdose, and further evalua-
tions were made until 10-14 days after dosing. Although
TEAEs occurred in equal numbers of subjects (10) in the

RNF1, RNF2, and R groups, overall incidence was lower
with RNF2 (22 events) than RNF1 or R (31 and 33 events,
respectively). Worst pain intensity was lower with RNF1 and
RNF2 than with R or placebo (mean VAS score [SD] 1.4
[2.61], 1.0 [1.04], 10.7 [17.08], and 3.9 [8.01] mm,
respectively). Furthermore, fewer subjects receiving RNF2
experienced injection-site redness than those receiving RNF1
or R (3 vs 7 and 4, respectively), and the RNF2 group also
had fewer subjects with local injection pain than the RNF1,
R, or placebo group (1 vs 4, 6, and 3, respectively). The
PK/PD profile of RNF2 was similar to that of R. These results
suggest that RNF2 could offer further improvement in tolera-
bility and, hence, adherence. A phase 3b study (25632)
investigating this formulation in patients with MS is ongoing.

Ahmad AL-Sabbagh, MD*; Chris Brearle; Amer Jaber; Mauro Bertolino;
Anthony Priestley; Michael Seiberling

*EMD Serono, Rockland, MA, USA

(S03) Reduced Immunogenic Potential of New
Formulation of Interferon Beta-1a in
Murine Model

The efficacy of interferon (IFN) beta-1a in multiple sclerosis
(MS) may be attenuated by the presence of persistent neutral-
izing antibodies (NAbs) in a few patients. A new formulation
of interferon (IFN) beta-1a (Rebif New Formulation; RNF) has
been developed to improve tolerability and reduce immuno-
genicity. An in vivo murine model was used to compare the
relative immunogenicity of RNF, Rebif, and Avonex. RNF,
Rebif, Avonex, or phosphate-buffered saline (control) was
administered to female BALB/c mice subcutaneously three
times weekly at 0.1 ug/mL. Serum samples collected on
Days 7, 21, and 35 (study 1) or Days 28, 42, 49, and 60
(study 2) were tested for NAbs to IFN beta-Ta using a cyto-
pathic effect assay. NAb titers were calculated using the
Kawade method and expressed as the dilution of serum that
reduced 10 laboratory units (LU)/mL of IFN to 1 LU/mL (t%o).
Titers are presented as log,, and represent the mean (stan-
dard deviation) of two independent determinations. Twenty-
four mice were used per study (RNF, n = 6; Rebif, n = 6;
Avonex, n = 6; control, n = 6). NAbs were not detected at
Day 7, but by Day 21, one mouse receiving RNF had NAbs,
compared to three mice receiving Rebif and five receiving
Avonex. Throughout the study, NAb titers were lowest in
mice receiving RNF and highest in those receiving Avonex.
All actively treated mice had NAbs by Day 35, but titers
were significantly lower in mice receiving RNF (1.91 t¥%o
[0.55]) than those receiving Rebif (2.55 t¥%o [0.35]; P =
.037), which were also significantly lower than in mice
receiving Avonex (3.10 t%o [0.38]; P = .026). NAbs were
not defected in the control group. Mice treated with RNF
developed NAbs more slowly and produced lower titers than
with identical doses of Rebif or Avonex. On a gram-for-gram
basis, RNF appeared to have lower immunogenic potential
than other formulations of IFN beta-1a.

Ahmad AL-Sabbagh’; F. Bellomi; A. Muto; G. Palmieri; C. Focaccetti;
C. Dianzani; M. Mattei; G. Antonelli

*EMD Serono, Rockland, MA, USA
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(S04) Effect of Song-Singing Intervention on
Speech of MS Patients With Dysarthria

Therapeutic singing can be an effective tool in the treatment
of various neurological communication disorders. There is a
connection between singing and speech in that they are both
forms of communication and share many neural speech
mechanisms, respiratory muscles, and articulators. Singing
familiar songs provides the rhythmic and melodic patterns for
patients to organize their speech production and subsequent-
ly improve intelligibility and naturalness. A speech-language
pathologist and an occupational therapist worked together to
treat multiple sclerosis (MS) patients with dysarthria by mak-
ing them sing familiar songs that included messages of hope
and faith. The participants had the final assignment to make
a Christmas-related film to be shown at the Christmas party
of the Brazilian MS Society. In this film, patients sang songs
with a guitar played by a therapist and shared Christmas
messages. Objective: Improve speech of MS patients with
dysarthria by singing. Methods: Twenty-one 1-hour weekly
meetings, coordinated by an occupational therapist and a
speech therapist in a 6-month period. The speech therapist
made the individual speech assessment at the beginning and
after 6 months. Verbal diadochokinesia, articulation disorder,
speech, speed, quality of voice, prosody, resonance, pitch,
and loudness were assessed. Results: Five MS patients with
dysarthria (2 women, 3 men) with EDSS scores of 7.0-8.5
and ages 39-58 years were included in the study. All
patients improved diadochokinesia, é0% speed of speech,
40% resonance, and 20% quality of voice. Conclusion:
Singing was effective in the treatment of MS patients with
dysarthria. The intervention also improved emotional condi-
tions and cognitive performances. This interdisciplinary
approach was successful. The film motivated patients fo prac-
tice singing at home and to get involved in their treatment.
Gina Amoroso, OTR; Fernanda Lima, Speech-Language Therapist

Brazilian MS Society, Sdo Paulo, Brazil

(S05) Predictors of Assistive Technology Use for
Cognitive Aids in MS

Individuals with multiple sclerosis (MS) often experience limi-
tations in participation in important activities. Assistive tech-
nology (AT) is one method to address these limitations and
may take the form of mobility aids, devices for use in self-
care tasks, screen-enlargement software, vehicle modifica-
tions, and memory aids such as personal digital assistants.
Although most research on AT use in MS has focused on
mobility aids, it is critical to examine the use of AT as a cog-
nitive prosthesis. Cognitive problems are common for individ-
vals with MS, and a growing number of tools are available
to help individuals compensate. We report on an evaluation
of predictors of self-reported use of or need for assisted cog-
nition from a community-dwelling sample of adults with MS.
We found that of all types of AT assessed, cognitive aids and
memory strategies were most frequently used or needed in
our analysis of a 2005 self-administered mail survey (N =
110). Multiple logistic regression analysis was completed to
determine which factors were significantly associated with
memory aid use and need. Variables examined as predictors
of current use of memory aids included education, employ-
ment status, difficulties thinking, use of mobility aids, pain,

fatigue, and depression. Self-report of severity of problems
with thinking was the only variable significantly associated
with use of memory aids (Wald test [df = 1]: 2= 5.66, P =
.02). Need for memory aids, defined as needed but not
available, was also examined, and regression analysis deter-
mined that self-report of high severity of problems thinking
was the only significantly associated variable (Wald test
[df = 1]: %?= 4.33, P = .04). Interestingly, this analysis sug-
gested that individuals who perceived the highest decline in
their cognitive function were more likely to currently use or
want to use memory aids, regardless of other factors. Clini-
cal and policy implication is also discussed.

Alyssa Bamer, MPH; Kurt Johnson, PhD; Kathryn Yorkston, PhD; Dagmar
Amtmann, PhD

University of Washington, Seattle, WA, USA

(S06) Role of Historical Leisure Activity in Starting
Home Exercise Program

Background: Despite the numerous benefits of exercise,
only 25% of Americans are physically active. One obstacle
to elevating physical activity levels among sedentary individ-
vals is poor adherence to exercise interventions. Exercise
participation in the disabled population is even less, because
these populations face additional barriers to exercise. The
factors that predict exercise adherence and physical activity
participation in the multiple sclerosis (MS) and other disabled
populations are not well documented. We hypothesized that
historical leisure activity (HLA) would influence exercise levels
of MS patients after starting a home exercise program.
Design/Methods: Exercise levels in MS patients starting a
home exercise program were collected from a 5-year study,
The Effects of Exercise on Preserving Function and Participa-
tion in MS. To determine HLA, we administered the HLA
questionnaire. We assessed any associations between HLA
and change in exercise levels after the start of the exercise
program. Results: Patients with higher levels of HLA were
more likely to report significant exercise change during the
exercise program than those with low HLA. Conclusion:
Greater HLA levels may afford skills to change exercise
behavior, but the observation that no subject maintained
increased exercise levels demonstrated that exercise behav-
ior was difficult to change.

Ryan Barnes, MSII; George H. Kraft, MD, MS; Rohini Wadhwani, BS; Marcia
A. Ciol, PhD; Charles H. Bombardier, PhD; James D. Bowen, MD

University of Washington, Seattle, WA, USA

(S07) Needle Size and Injection-Site Pain: Results
From Subgroup Analysis of BRIGHT Study

Background: Injection-site pain (ISP) can occur with inter-
feron-beta (IFNB) treatment in multiple sclerosis (MS) patients.
Its intensity diminishes after injection. With subcutaneous
injections, needle size has been postulated as one factor that
may influence the frequency and severity of injection-related
events. We report results from a subgroup analysis of the
BRIGHT (Betaseron versus Rebif InvestigatinG Higher Tolero-
bility) study on the influence of needle size (27- or 30-gauge)
on ISP in Betaseron patients using the Betaject Light autoinjec-
tor. Design/Methods: BRIGHT was a multicenter, inferna-
tional, nonrandomized, prospective, observational study
comparing Betaseron with Rebif. Patients had started treat-
ment within 3 months before recruitment and were on full-
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dose therapy. A post hoc analysis identified a subgroup of
patients using the Betaject Light autoinjector to administer
Betaseron, with either a 27- or 30-gauge needle. Patients
self-injected IFNB and self-assessed ISP for 15 consecutive
injections using a O- to100-mm visual analog scale diary
immediately, 30 minutes, and 60 minutes postinjection.
Results: Subgroup data are available for 226 of 445
patients. These patients used the Betaject Light autoinjector:
186 with a 27-gauge needle and 40 with a 30-gauge nee-
dle. Baseline characteristics were similar between the
groups, although the 30-gauge-needle group had a higher
proportion of male patients and slightly more relapses. At 60
minutes postinjection, significantly more patients using the
30-gauge needle were pain free over all 15 injections than
those using the 27-gauge needle (75.0% vs 52.2%, P =
.0086). The mean proportion of painfree injections was sig-
nificantly greater at 60 minutes with the 30-gauge needle
(95.0% vs 85.0%, P = .0266). Conclusion: These results
show that administering Betaseron using the Betaject Light
autoinjector with a 30-gauge needle caused less ISP than
with a 27-gauge needle. Therefore, use of a 30-gauge nee-
dle may lead to improvement in treatment adherence.

Karl Baum, MD

Klinik Hennigsdorf, Department of Neurology, Hennigsdorf, Germany

(S08) Practical Model of Rehabilitation Screening
Demonstrated Through Case Study

Physical rehabilitation benefits in multiple sclerosis (MS) are
to maintain, improve, or restore functional independence and
quality of life. A multidisciplinary and practical model of care
done in the MS center by a physical therapist is presented
through algorithm and case study. Key to this model is the
rehabilitation screening tool. Unique aspects of the tool
include subjective specific MS symptom history, timed 25-foot
walk, and 9-hole peg test. The tool aids the therapist in rec-
ommending the sefting of care: outpatient, inpatient, or home
care. The need for further assessment of occupational thera-
py, speech therapy, and/or nutritional therapy is indicated. It
also specifies individual physical therapy services and other
recommendations as part of the care plan. These recommen-
dations include durable medical equipment, orthotic evalua-
tion, seating and positioning evaluation, and referral to com-
munity programs and community resources. Suggested
services, programs, referrals, and billing used in the model
are described. This practical model demonstrated the ability
to use the collaborative effort of a rehabilitation practitioner
and an MS center to ensure a comprehensive look at the
whole individual with MS within the scope of rehabilitation. It
offered appropriate referral and action taken to meet the
goals of the individual for fitness, function, and quality of life.
Elissa Bradford, MPT, MSCS; Michelle Keating, RN, MSCN

St. John's Mercy Medical Center, St. Louis, MO, USA

(S09) Supervised Fitness Class for People With MS
Improves Physical Performance and Quality of Life

Background: People with multiple sclerosis (MS) present
with diverse neurological impairments. Common to most indi-
viduals are fatigue and a significant problem with de-condi-
tioning, which over time lead to compromised physical per-
formance. This limits participation in life-role functions, which

in turn leads to diminished health-related quality of life.
Objective: Improve the physical performance of people
with MS in their individual life roles through an exercise pro-
gram tailored to address each individual’s specific impair-
ments. Methods: The exercise groups consisted of four to
six people with MS. The groups met for 1 hour twice weekly
for 24 weeks. A precourse evaluation was conducted by an
experienced physical therapist with expertise in neurological
assessment and treatment. Initial self-reports included SF-36,
Activities Specific Balance Confidence Scale, and Dizziness
Handicap Inventory. Strength festing, range of motion, bal-
ance, and endurance were objective measures included in
this program to determine individual progress. The 1-hour
sessions were tailored to each participant’s abilities and
included stretching, balance, endurance, and strengthening
exercises. The selfreports and objective measurements were
also completed at the end of the course. Results: Eighteen
individuals with MS participated in the exercise program,
and all the evaluations indicated physical performance
improvements. Significant findings in the SF-36 were
observed. As a result of the improvements in selfreports and
physical assessment findings and the positive program evalu-
ations completed by the participants, the Allegheny District
Chapter of the National MS Society has offered to assist with
funding of this program and two additional programs for
clients in 2007. Conclusion: Participation in a long-term,
individually designed, supervised exercise program for peo-
ple with MS improved physical performance in life roles and
overall fitness and health.

Kathi Brandfass, MS, PT*; Anne Mageras, BS, SW

*University of Pittsburgh, Pittsburgh, PA, USA

(S10) Children With MS Adhere to Disease-
Modifying Therapy Poorly Compared With Adults

Background: We have shown that in our population-based
clinic, adherence to multiple sclerosis (MS) disease-modifying
therapy (DMT) in adults with relapsing-remitting MS
decreased from 91% at 1 year to 66% at 5 years. This study
reports adherence among children in our clinic. Methods:
We collected age and DMT utilization data on all our clinic
patients. All children with MS and suspected MS from South-
ern Alberta were followed in our clinic by a pediatric neurol-
ogist and an adult MS neurologist. We evaluated the rate of
adherence to DMT in all patients who started DMT before
age 18 years by reviewing our database. Results: Seven-
teen children started DMT before age 18 years; 65% were
girls. The mean age at first drug start date was 15.8 years
(standard deviation [SD] 2.0), with median disease duration
of 13 months (interquartile range [IQR] 10-24 months). First
drug started was glatiramer acetate in 58.8%, interferon
beta-1b in 5.9%, interferon beta-Ta (inframuscular) in 5.9%,
and interferon beta-1a (subcutaneous) in 29.4%. Eight (47%)
children discontinued DMT after a median duration of 22.0
months (IQR 4.0-29.5 months). Conclusions: Children with
MS were much more likely to discontinue DMT than adults.
They required additional care to improve their adherence to
treatment and health-related outcomes.

Brenda Buckner, RN*; Luanne Metz, MD, FRCPC; Jean Mah, MD, FRCPC;
Jacqueline Bakker, MD, FRCPC; Winona Waill, BSc; Colleen Harris, MN,NP
*Foothills Medical Centre, MS Clinic, Calgary, AB, Canada

International Journal of MS Care

51



(S11) Assessment of Betaferon Application
Systems in Portugal: Patient Feedback

Multiple sclerosis (MS) patient adherence to immunmodulato-
ry treatments is an important factor in therapeutic success.
Betaferon (interferon beta-1b 250 pg; Betaseron) has to be
injected every other day. Satisfaction with the application
system may be one factor that influences treatment adher-
ence. Previous studies have shown that patients who use an
autoinjector have fewer and less infense injection-site reac-
tions than those using a manual injection technique. This sur-
vey evaluated Betaferon patient satisfaction with the current
application system (the Betaject Light autoinjector with the
current syringe) and with an advanced system (the new Beta-
ject Lite autoinjector with a modified syringe). The survey was
conducted in Portugal and included 249 patients being treat
ed with Betaferon for relapsing-remitting MS. All were using
the current application system. Patients rated their previous
experience with the current system via a questionnaire, which
included questions regarding their overall satisfaction and
their perception of the ease or difficulty of each preparation
step. Nurses demonstrated the new system and supervised
the first injection. Patients used the new application system
for an observation period of 15 injections. They assessed the
new system affer the 1st, 7th, and 15th injection via the
same questionnaire. To date, evaluable data are available
for all 249 patients for the current system and for the first
injection with the new system. Data are also available for
235 patients after the 7th injection with the new system and
for 174 after the 15th. The patients’ mean age was 41.5 =
11.3 years, and 67.5% were female. A preliminary reflec-
tion on the data in January showed an increase in patients’
overall satisfaction level with the advanced application sys-
tem. The final results from the full data set of the survey are
presented and discussed.

Jorg-Peter Bugge, PhD*; Lurdes Reis

*Bayer Schering Pharma AG, Berlin, Germany

(S12) Intrathecal Baclofen Tolerance: Myth
or Reality?

Intrathecal baclofen (ITB) is effective therapy for treatment of
spasticity. Effectiveness is typically assessed during an ITB
trial when baclofen is injected via lumbar puncture directly
into the cerebrospinal fluid (CSF). Candidates with successful
ITB trials undergo permanent implantation of ITB pump to
enable continuous delivery of medication. Optimal clinical
outcome is then obtained by sequential pump rate/dose
adjustment. ITB therapy failure after successful trial and
implantation is typically caused by inadequate medication
delivery. Commonly, this problem is from catheter line block-
age or leak. Rarely is failure of therapy caused by rotor fail-
ure or medication. The standard approach for analysis of
treatment failure includes replacing medication in pump
reservoir, assessing reservoir volume, serial dose increments,
and, if ineffective, a programmed bolus dose. If clinical
improvement is not obtained, then a rotor study and catheter-
line dye study under fluoroscopy is performed for definitive
analysis. For patients who have had successful ITB trial and
implantation, effective spasticity reduction, and subsequent
ITB failure, the described diagnostic algorithm is the standard
approach to troubleshooting. For patients who undergo this

analysis without identification of a source of therapy failure,
ITB tolerance/Insensitivity is diagnosed. ITB tolerance is
defined as resistance of clinical effect from continued or
increasing dose of medication. There are reports of ITB toler-
ance/insensitivity dating back to the original series reported
by Penn. We report 3 of 175 consecutive ITB patients who,
by clinical and diagnostic criteria, have ITB tolerance/insen-
sitivity. Our diagnostic approach included bypassing ITB
pump, side port, and catheter by injecting baclofen directly
into CSF. This achieved resumption of ITB effectiveness, main-
tained after replacement of catheter line even when no prob-
lem was documented. The concept of ITB intolerance/insensi-
tivity is more myth than reality propagated by a subtle
catheter line/placement problem not identified by standard
diagnostic algorithms used to assess ITB therapy failure.

Barbara Bumstead, ANP-C, MSCN; Myassar Zarif, MD; Anne Dunne, RN;

Latidra Heyward, RN; Lourdes Cruz, RN; Carol Seidel; Lori Fafard, RN; Chris
Burke, RPT; Mark Gudesblatt, MD

South Shore Neurologic Associates, Bay Shore, NY, USA

(S13) Brief Cognitive Screening of MS Patients in
Medical Setting

Objective: Explore the effectiveness of a brief cognitive
screening battery that is simple, quick, and reliable in the
detection of cognitive dysfunction in multiple sclerosis (MS)
patients. Background: It is estimated that 50-70% of MS
patients experience MS-related cognitive dysfunction.
Because information processing speed and memory function
are most commonly impacted in the MS patient population,
the Mini-Mental Status Examination (MMSE) appears to be
an inadequate screening instrument in this regard. Further-
more, an objective screening battery specifically designed to
evaluate MS patients is needed for use in the outpatient med-
ical setting. Pilot Data: A brief, modified cognitive screen-
ing battery (including measures of memory, information pro-
cessing speed, and language skills, among others) was
administered by a trained technician to 15 MS patients.
Mean time to complete the entire battery was <30 minutes.
All patients easily completed testing. Initial composite results
revealed that the modified cognitive screening battery was
more sensitive than MMSE alone (as expected) in the detec-
tion of MS-related cognitive dysfunction. Future Direc-
tions: The test findings support the use of an objective, brief
cognitive screening battery for MS patients in the medical
sefting. Until a computerized screening battery is available
for use in the outpatient clinic, it appears that the modified
screening battery is more effective than MMSE in the detec-
tion of possible cognitive dysfunction in MS patients. Because
increased stabilization of cognitive function has been demon-
strated to improve quality of life, decrease unemployment
rates, and improve mood in MS patients, accurate and early
detection appears to be a critical component of comprehen-
sive clinical care. We hope that this screening battery (which
can be administered by any trained technician) will provide
an objective means to evaluate possible cognitive dysfunc-
tion in the medical setting.

Corey Burchette, MA; Mary Elizabeth Quig, PhD; D. Michelle Smith, NP;
Carol Saunders, RN, BSN; Rick Sipe; James Simsarian, MD

Neurology Center of Fairfax, Fairfax, VA, USA
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(S14) Natural Killer Cell Cytotoxicity in
Treatment-Naive MS Patients

Background: The innate immune response has been the
focus of little investigation as it relates to the pathogenesis of
multiple sclerosis (MS). Natural killer (NK) cells are one of
the cellular mediators of innate defense. Cytotoxicity is one
of the mechanisms used by NK cells to scrutinize the nature
and scale of adaptive immune response. Objective: Our
objective was to better characterize the NK cell neuroregula-
tory function by measuring NK cytotoxicity in MS patients
naive to treatment, compared with healthy control subjects.
Methods: After consent, we collected blood from MS
patients and age- and sex-matched control subjects. All
blood was drawn in the morning. A 4-hour chromium-51
release assay using a K562 target cell line was performed,
with the technician blind to the clinical status of the subject.
Three different effector—target cell ratios were studied, and
means at each were analyzed with paired t test. Results:
Eleven MS subjects naive to any immunotherapy and 11
healthy laboratory control subjects individually matched by
age and sex were studied. The group consisted of seven
women and four men. There was a statistically significant
reduction in NK cell percent kill in the MS subjects compared
with control subjects (25:1 mean [standard deviation] 5.8
[2.8] vs 19.9 [10.9]; 50:1 mean 15.0 [14.5] vs 35.4
[15.4]; 100:1 mean 26.5 [19.4] vs 45.9 [19.7]). This differ-
ence was statistically significant at all three effector-target
cell ratios (at 25:1, = 3.03, df = 10, P = .01; at 50:1, t =
4.03, df =10, P < .01; at 100:1, t = 2.80, df = 10; P =
.02). Conclusion: MS patients had a significant reduction
in NK cell cytotoxic ability. Because there is evidence that
their cytotoxic ability may have been one way they orches-
trated their neuroregulatory function, these data would impli-
cate them as potential targets for future therapy.

Denise Campagnolo, MD; Fu-Dong Shi MD, PhD; Susan Rhodes

Barrow Neurological Institute, Phoenix, AZ, USA

(S15) Feasibiliy of Using American Urological
Association Symptom Index Questionnaire in MS
Clinic Sample

Obijective: Urinary symptoms are reported by at least 60%
of people with multiple sclerosis (MS). This study examined
the feasibility of using the American Urological Association
Symptom Index Questionnaire (AUA) to assess urinary symp-
toms within the Dalhousie Multiple Sclerosis Research Unit
(DMSRU) patient population. Methods: Patients receiving
care at DMSRU between 1 October 2005 and 31 August
2006 were asked to complete the AUA during routine clini-
cal assessment (Expanded Disability Status Scale [EDSS]
score, Functional System Score, and Health Utilities Index).
AUA is a selfreport Likert scale with seven urinary symptoms
and one quality-oflife question. Patient records with diagno-
sis of MS and an EDSS and AUA score (with no missing
data) completed on the same date were included in the
analysis. AUA scores were grouped according to mild (<8),
moderate (8-19), and severe (>20). Results: Four hundred
ninety-four patients completed questionnaires at the time of
the clinic visit. One hundred sixteen records were deleted
from the analysis because of a diagnosis of possible/proba-
ble or not MS and/or no EDSS completed at time of visit.

Three hundred seventy-eight records were analyzed: 292
(77.2%) female; 66.5% relapsing-remitting MS, 25.1% sec-
ondary progressive MS, and 8.5% primary progressive MS.
EDSS score was <4.0 in 72.3%, 4.5-5.5 in 3.8%, and >6.0
in 24%. AUA scores were 34.4% mild, 41.3% moderate,
and 18.3% severe. AUA quadlity of life was rated as mostly
satisfied or higher by 55.6%. Average time frame for com-
pleting the AUA was 5 minutes. Conclusions: Inspection of
the face validity of AUA showed that it provided valuable
clinical assessment information but neglected to address
incontinence and the use of catheters or incontinence sup-
plies. It was not time consuming to complete, and overall
number of missing responses was low. With modifications,
this questionnaire could be a useful clinical tool for the evalu-
ation of urinary symptoms.

Trudy Campbell, MN, RN, NP, MSCN; Loretta Stefura, RN, MSCN, NCA;
Karen Stadnyk; Virender Bhan, MD, FRCPC; lan Sarty, BSc

Dalhousie MS Research Unit, Halifax, NS, Canada

(S16) Social Anxiety in MS Clinic Population:
Relationship With Self-Reported Health Status

Objectives: Depression and anxiety are common in multi-
ple sclerosis (MS), yet litlle is known about social anxiety
(SA) in MS, which is highly prevalent in other disabling neu-
rological diseases. This study identified community-living peo-
ple with MS at high risk of SA and explored the associations
of SA with demographic and clinical features and self-report-
ed health status. Methods: Consecutive MS patients attend-
ing the Dalhousie MS Research Unit for routine clinical evalu-
ation consented to complete (validated) self-report scales: the
Social Phobia Inventory (SPIN) was used to screen for SA,
the Hospital Anxiety and Depression Scale (HADS) for gener-
alized anxiety and depression, and the Health Utilities Index
(HUI) for selfreported health status. Neurological disability
was determined by the Expanded Disability Status Scale
(EDSS) and Functional System Score. Results: Two hundred
sixty-five patients consented to participate: 81.5% were
female, mean age was 46 years (range 22-73 years), and
94% completed both SPIN and HUI. A SPIN cut point of >19
was used to identify the proportion of patients at high risk of
developing SA (22.9%). Age and EDSS were not significant-
ly different between high and low SPIN groups. Mean total
HUI scores for patients with SPIN scores >19 was 0.34 vs
0.63 for those <19 (P < .0001). HUI cognition scores and
pain scores for patients with SPIN scores >19 was 0.68 and
0.69, respectively, and for SPIN scores <19 was 0.89 and
0.85, respectively (P < .0001). SPIN scores were not signifi-
cantly related to ambulation and emotional HUI mean scores.
Conclusions: Social anxiety is common in people with MS,
contributing to their overall morbidity; however, unlike
depression, it appears unrelated to the severity of neurologi-
cal disability. Patients with higher SA scores generally have
lower levels of selfreported health status. Screening for SA is
important for comprehensive care of MS patients, and its
effective management may improve health status.

Trudy Campbell, MN, RN, NP, MSCN; Kulli Poder, MD; Kayhan Ghatavi, MD;

John Fisk, PhD; Virender Bhan, MD; Steve Kisley, PhD; Karen Stadnyk;
lan Sarty

Dalhousie MS Research Unit, Halifax, NS, Canada
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(S17) Comparison of Lithotripsy Rates in Veterans
With and Without MS

Obijective: Establish the proportion of lithotripsy or other
active renal stone treatment in individuals with multiple scle-
rosis (MS) compared with individuals without MS or spinal
cord injury over a 7-year period in one health care setting.
Design/Setting: A cross-sectional analysis of data collect-
ed prospectively and analyzed retrospectively from a fertiary
veterans hospital. Participants: All veterans without a diag-
nosis of spinal cord injury who were seen at one veterans
hospital between 1999 and 2005. Main Outcome
Measures: Proportion of individuals with MS compared
with those without MS requiring active intervention for renal
stones, including lithotripsy, cystourethroscopy, or percuta-
neous nephrostolithotomy. Results: There were 148,710
veterans without MS and 551 with MS seen over this period.
There was a 1.1% proportion of active intervention in the MS
population from 1999 to 2005. This compares to a 0.15%
proportion of infervention in the population without MS over
the same time frame. The proportion of male veterans with
MS (84.0%) was similar to that in the non-MS population
(81.5%). Mean age at time of procedure was 58 years
(median 56 years) for those with MS and 53 years (median
52 years) for those without MS. Conclusions: Our results
suggested that in a predominantly male population of indi-
viduals using a fertiary veterans hospital, there was an aver-
age annual proportion of lithotripsy or other active interven-
tion of 1.1% in those with MS and 0.15% in those without
MS. Both groups required a relatively low rate of interven-
tion. The difference in rates was not statistically significant. If
these results are confirmed by additional work, they may
help with formulation of guidelines for diagnostic screening
for renal stones in individuals with MS seeing noneurologic
specialists.

Maureen Carney, MD, MBA; Amy J. Poel, MPH; Steven L. Leipertz, PhD;
Jodie K. Haselkorn, MD, MPH

VA Puget South Health Care System, MS Center of Excellence West, Seattle,
WA, USA

(S18) Medication Nonadherence and lts Impact
Among Patients With MS

Obijective: Estimate adherence to disease-modifying agents
and association of adherence to patient characteristics, dis-
ease progression, and quality of life among patients with
relapsing-remitting multiple sclerosis (RRMS). Background:
MS is a demyelinating disease of the central nervous system
that may cause severe disability in young adults. In the Unit-
ed States, agents used for RRMS (ie, interferon beta [Avonex,
Rebif, and Betaseron] and glatiramer acetate [Copaxonel])
have been shown to reduce relapse rate, magnetic reso-
nance imaging lesion burden, and shortterm disability. Non-
adherence to therapy may reduce the effectiveness of these
agents and affect quality of life and progression of disease.
Design/Methods: The study population consisted of 252
health maintenance organization-insured patients with RRMS
over 2 study years (2004-2006). Adherence to injectable
medication was measured by the proportion of days the
patient had an injectable medication on hand per prescrip-
tion drug claims data. Other constructions to measure adher-
ence are being explored. To determine relapse rates and

quality of life, medical chart abstraction and patient surveys,
respectively, were used. Results: Among patients with
RRMS (78% female, 40% African American), 62.7% were
dispensed a disease-modifying drug. Among those with two
or more dispensings, mean adherence was 84% (95% confi-
dence interval [CI] 81, 87%), with 72% adherent (using 80%
cut point). Adherence was associated with white race (80%
vs 62% adherent; P < .05), increased age (46.7 vs 42.9
years; P < .05), and higher income. The response rate for
patient surveys was 76%. Among survey participants, the
proportion of adhere patients was 92%. Data from the med-
ical record and patient survey are being used to estimate the
association of adherence/nonadherence and disease pro-
gression and quality of life. Conclusion: Adherence to dis-
ease-modifying agents is high among patients with RRMS,
with differences in socioeconomic factors that warrant further
investigation.

Mirela Cerghet, MD, PhD; Jennifer Elston Lafata, PhD; Lonni Schultz, PhD;

Kaan Tunceli, PhD; Stanton Elias, MD; Elizabeth Dobie, MPH; Jacqueline
Reuther RN, MBA

Henry Ford Hospital, Detroit, MI, USA

(S19) Health Care Utilization Over 2000-2005
Among Insured Patients With MS

Objectives: Published estimates of health care utilization in
multiple sclerosis (MS) rely on data that may be more than a
decade old. We investigated more recent health care utiliza-
tion by MS patients that has occurred since the introduction
of disease-modifying therapies (DMTs). Methods: We identi-
fied MS patients in a commercial administrative claims data-
base that spanned May 2000 through July 2005 using ICD-
9 codes. It was HIPAA-compliant and contained integrated
inpatient, outpatient, and pharmacy records on >12 million
covered lives per year from all major US regions. Data for
subjects with continuous data for =1 year were analyzed
with descriptive statistics. Results: Seventy-eight percent of
subjects were female, and 84% were ages 30-60 years
(mean 46 years). Significant comorbidity was common. Fifty-
five percent of subjects used at least one DMT, with Avonex
being most common (32%), followed by Copaxone (13.4%),
Betaseron (6.5%), Rebif (5.6%), and Novantrone (1.6%). In
a given year, 3.9% of subjects used two DMTs, and 0.2%
used three or more. Subjects who took DMTs were more like-
ly to use medications for symptom relief than those who did
not: 41% used medication for depression, 42% for spasticity,
22% for fatigue, and 14% for bladder problems. The mean
(standard deviation) number of visits per year was 9.1 (7.5);
4.1 (4.9) were MS related. Annual mean hospitalization was
1.6 days; 12.4% of subjects were hospitalized during the
study period. For 62% of hospitalizations, MS was the first or
second diagnosis coded: 5.7% of patients had emergency
department admissions (37% condition related); 2.4% had
intensive care unit visits (50% condition related); and 1.9%
had skilled nursing facility admissions (63% condition relat-
ed). Conclusions: Despite the infroduction of DMTs, many
patients with MS still require intensive medical care, includ-
ing frequent outpatient visits and hospital stays. Novel treat-
ments for MS may reduce this burden in the future.

Peter Chin, MD, MSHS*; Marianne Laouri, PhD; Michael Broder, MD, MSHS;
Annette Langer-Gould, MD; Craig Smith, MD

*Genentech, Inc., San Francisco, CA, USA
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(520) Rapid Cognitive Screening in MS
Accomplished by Free Recall and Recognition Test

This study sought to investigate the feasibility of the Free
Recall and Recognition Test (FRRT) as a practical screening
tool of cognitive impairment in multiple sclerosis (MS).
People with MS (n = 227) were consecutively recruited and
assessed with four cognitive tests; FFRT, Symbol Digit Modali-
ties Test, Paced Auditory Serial Addition Test, and Mini-
Mental State Examination. Disease severity was assessed
with the Extended Disability Status Scale (EDSS), the Multiple
Sclerosis Functional Composite, and the Short and Graphic
Assessment Scale. FFRT was repeated affer 6 months. FFRT
was completed by 99% of the cohort in ~5 minutes per
assessment, and it correlated significantly with the other cog-
nitive test and disease severity ratings. Testrefest reliability of
FFRT was r = 0.79 for recall and r = 0.55 for recognition. A
cutoff of 4 for the FRRT free recall rendered 90% sensitivity
and 25% specificity, and a cutoff of 4.2 for the FRRT recogni-
tion resulted in 70% sensitivity and 51% specificity. We con-
clude that the FFRT proved to be feasible as a practical
screening tool of cognitive impairment in MS in a clinical
setting.

Ingrid M Claesson, MSc, PT*; Charlotte Ytterberg, MSc, PT; Sverker
Johansson, MSc, PT; Ove Almkvist; Lena von Koch

*Karolinska University Hospital, Physiotherapy Department, Stockholm, Sweden

(S21) Factors Associated With Adherence to MS
Immunomodulatory Therapy

Introduction: Inmunomodulatory agents for multiple sclero-
sis (MS) have been shown to effectively moderate the pro-
gression of disease for relapsing-remitting MS; thus, optimal
adherence preserves quality of life and reduces health care
costs. Identifying factors associated with suboptimal adher-
ence to MS immunomodulatory therapies can alert health
care providers to patients who may require additional atten-
tion during their course of care. Methods: A comparative
study of adherent and nonadherent MS patients was done to
identify factors associated with adherence. MS patients were
identified by a pharmacy claim for Avonex, Betaseron,
Copaxone, or Rebif between 1 January and 31 December
2004. Adherence (medication possession ratio, defined as
total days patients had medication on hand over a 12-month
follow-up period) was calculated during the 12 months after
their index prescription. Existing users had a history of treat
ment with Avonex, Betaseron, Copaxone, or Rebif in the 6
months before the index prescription, whereas new users did
not. New users who only had one fill during the 12-month
period were excluded. Logistic regression models were con-
structed to identify factors associated with adherence (<85%
vs 85%+) among new and existing users. Results: For both
new and existing users, optimal adherence was associated
with older age (45+ years), an average supply of 90 days,
and <$50 cost share. For existing users only, depression as
a comorbidity to MS was associated with suboptimal adher-
ence. For new users, depression was not a statistically signifi-
cant factor in optimal adherence. However, new users had a
higher prevalence of depression than existing users. Patient
sex, proximity of residence to an urban/metropolitan areq,
and the specialty of the treating physician were not signifi-
cantly associated with adherence. Discussion: Awareness

of factors related to poor suboptimal adherence for MS
immunomodulatory agents may assist in management of
patient care to improve adherence and outcomes for MS
patients.

Charmaine Coulen, MPH; Melissa Johlie, BA; Lida Andrews, PharmD;

Josh Liberman, PhD; Jan Berger, MD; Margaret Rausa, PharmD;
Slava Kachar, PharmD

Caremark, Northbrook, IL, USA

(523) Classification and Regression Tree Analysis
of Neurocognitive Functioning in Patients With
and Without MS

Multiple sclerosis (MS) is a debilitating demyelinating disor-
der associated with neurofunctional deficits. Although the
hallmark of MS symptomology tends to focus on white matter
degeneration, many patients with MS experience deficits in
higher-order cortical processes such as atfention, executive
functioning, and working memory. Despite neurocognitive
decline often being the first indicator of the disorder, diagno-
sis is primarily made by neurologists after patients note
decrements in sensorimotor functioning. This study examined
the results of a hierarchical decision tree that investigated the
neurocogpnitive functioning of a group of 51 patients with MS
(mean age [standard deviation] 45.70 [9.17] years) and 51
demographically matched normal control subjects, who com-
pleted the Repeatable Battery for the Assessment of Neu-
ropsychological Status (RBANS). Classification and regres-
sion tree (CART) analysis partitions the participants based on
the dependent variables (RBANS composites) until the opti-
mal split is achieved. These partitions are carried out in multi-
ple stages until further divisions do not markedly improve the
classification accuracy of the heuristic. The primary division
of the data was on the delayed memory composite. Further
investigation of the construction of these terminal nodes
revealed that patients with poor performance on the delayed
memory, aftention, and immediate memory composites tend-
ed to be placed in the MS group. Conversely, individuals
who exhibited intact functioning on delayed memory, lan-
guage, and/or attention were unlikely to have been diag-
nosed with MS. Interestingly, it seems that relatively intact
attention may ameliorate the severity of longterm memory
deficits in patients with MS. This hierarchical decision tree
can aid in differential diagnosis of MS and provided evi-
dence for the severity of symptoms in this sample. This poster
discusses the implications of the results for practitioners and
researchers.

Andrew Davis, PhD, HSPP, NCSP*; W. Homes Finch, PhD; Ronald N.

Williams, PhD; Ajay S. Gupta, MD; Christopher Randolph, PhD; Lisa A. Pass;
Amber R. Whited

*Ball State University, Muncie, IN, USA

(S24) Corrected Visual Acuity and Measured
Attention Deficits in Patients With MS

Attention deficits are common in patients with multiple sclero-
sis (MS) and have detrimental synergistic impact on other
neurofunctional domains, such as long-term memory. Coding
tasks are fairly ubiquitous measures on neuropsychological
and psychological tests and are thought to represent deficits
in visual attention, working memory, vigilance, and mental
flexibility. Vision difficulties and visual processing problems
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are well documented in patients with MS; yet, most neuropsy-
chological assessment batteries do not examine simple visual
acuity. Visual acuity is an essential component of completing
many neuropsychological tasks, including coding tests. This
study used regression to evaluate the impact of uncorrected
visual acuity on a widely used measure of attention, the cod-
ing subtest from the Repeatable Battery for the Assessment of
Neuropsychological Status (RBANS). Participants were 35
patients with MS (mean age [standard deviation] 44.56
[8.46] years) who completed the RBANS and the visual acu-
ity subtest from the Dean-Woodcock Sensory-Motor Battery
(DWSMB) as part of a comprehensive neuropsychological
evaluation. Regression results revealed that measures of visu-
al acuity predicted 21.3% of the variance in the coding sub-
test and explained a significant proportion of the variance
(F = 4.338, P = .022). The fact that a measure of simple
uncorrected visual acuity was able to predict >20% of the
variance in the coding task is magnified in importance
because most neuropsychologists do not assess uncorrected
visual acuity before administering measures of visual atten-
tion. This poster discusses the implications of these results for
practitioners and researchers.

Andrew Davis, PhD, HSPP, NCSP*; Jeremy Hertza, PsyD; Ronald N. Williams,
PhD; Ajay S. Gupta, MD

*Ball State University, Muncie, IN, USA

(S25) Evaluating Neurocognitive Differences in
Patients With and Without MS

Although neurocognitive deficits are often reported by
patients with multiple sclerosis (MS), the research is surpris-
ingly limited regarding the quantification of these deficits.
There is also uncertainty regarding neurocognitive findings
because factors such as fatigue, sensorimotor deficits, and
medications can all contribute to impaired neurological pro-
cessing. Empirically assessing the severity of neurocognitive
deficits is critical because declines in memory, attention, lan-
guage, and visuospatial skills have a salient impact on a
patient’s functional capacity (eg, ability to make medical
decisions, work, drive, take medication safely, and manage
finances). This study compared the results of 51 patients with
MS (mean age [standard deviation] 45.70 [9.17] years) and
51 demographically matched normal control subjects who
completed the Repeatable Battery for the Assessment of Neu-
ropsychological Status (RBANS). RBANS is a widely used
comprehensive measure of neuropsychological functioning
that is particularly well suited for patients with MS because it
was designed to be used longitudinally. Despite the short
administration time (~30 minutes), ease of scoring, repeata-
bility, and sensitivity to deficits, there is a paucity of research
regarding the utility of RBANS to assess MS symptomology.
Multivariate analysis of variance (MANOVA) revealed that
the Wilks' lambda was significant (P < .001), which indicat
ed the two groups differed in the population on at least one
of the five composites. Descriptive discriminant analysis was
used to ascertain which composites most contributed to this
significant result. All of the RBANS scales except for visual-
spatial/construction contributed to the between-group differ-
ence identified by MANOVA, with the largest contributors
being attention, immediate memory, and delayed memory.
The results of this study were consistent with evidence that the

white matter degeneration seen in MS is associated with
higher-order cognitive processing deficits. This poster discuss-
es the implications of the results for practitioners and
researchers.

Andrew Davis, PhD, HSPP, NCSP*; W. Homes Finch, PhD; Ronald N.

Williams, PhD; Ajay S. Gupta, MD; Christopher Randolph, PhD; Amber R.
Whited; Lisa A. Pass

*Ball State University, Muncie, IN, USA

(526) New Directions in MS Tissue Banking

New research methods, new discoveries, and new research
ideas require innovations in multiple sclerosis (MS) tissue
banking. The specific aims of the Rocky Mountain MS Center
Tissue Bank are to procure, process, preserve, and distribute
the highest-quality autopsy material to research laboratories
involved in MS investigations. We continue to move forward
in numerous ways to keep pace with the evolving world of
MS research. Collaborative efforts are becoming increasing-
ly important to provide large quantities of high-quality
research tissue with corresponding clinical data. We contin-
ve to develop tissue banking methodology with Dr. W.
Tourtellotte, Dr. R. Nagra, and others at the Human Brain
and Spinal Fluid Resource Center at the West Los Angeles
Veterans Administration. Normal neurological control tissues
are absolutely essential. A full understanding of MS patholo-
gy requires understanding of normal conditions. Recently, we
have been working with three other organizations to collect
additional control tissue. Dissections designed specifically for
MS inquiries are available, including defined cortical regions
and hippocampus. New tools provide more precise dissec-
tions and reduce local artifact. We are now able to provide
histological characterization of each dissected plaque. Inves-
tigators can now obtain detailed microscopic descriptions of
the cell types, condition of myelin and other structures, and
other features found in each plaque provided for research.
Marketing is not traditionally thought of as an aspect of tissue
banking, but it has become an essential component, both for
donor recruitment and investigator awareness. The recent
article in the national publication of the National MS Society,
InsideMS, provided a significant increase in donor inquiries.
Animal models of MS are important tools for research. How-
ever, they cannot substitute for examination of the actual
human disease. Many new research initiatives in MS require
the ready availability of human tissue.

Kenneth Dole, PA, MHS*; Rashed M. Nagra, PhD; Erik Nilsen, BA; Bette K.

Kleinschmidt-DeMasters, MD; Patricia Kennedy, RN, CNP; Allen C. Bowling,
MD, PhD

*Rocky Mountain Multiple Sclerosis Center, Englewood, CO, USA

(S27) MS Quality-of-Life Project: Free
Case-Management Program in Semirural Area

History: The Multiple Sclerosis Quality-of-Life Project
(MSQLP) began its case-management program in August
2004, following the results of a comprehensive needs assess-
ment. For individuals with MS, achieving an optimal quality
of life is often a frustrating, exhausting, and overwhelming
challenge. MSQLP offers ongoing assistance to people with
MS in the tricounty area of Monterey, San Benito, and Santa
Cruz, California. With two employees and an active volun-
teer board, MSQLP has accomplished much on an annual
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budget of less than $150,000. Current Program: When
the case manager receives referrals, she or he contacts the
people with MS and, during house calls, helps them com-
plete an extensive assessment of eight areas: finances, health
care, social support, functional abilities, activities of daily liv-
ing, home environment, community services, and perceived
future needs. After evaluating the assessment and analyzing
the data, the case manager helps patients identify objectives
(in the format of an individualized treatment plan) that, if
met, would improve the quality of their lives. The case man-
ager monitors their progress foward achievement of these
objectives. In the process, she or he works with physicians,
caregivers, landlords, social service organizations, other MS
organizations (local, state, national, efc.) to help clients meet
their needs. The case manager helps clients navigate through
various complex systems/situations (eg, disability, drug
plans, equipment procurement, caregiving, social services).
Accomplishments: Assisted 120 clients and 48 care-
givers; made 10,923 telephone calls; identified 2034 objec-
tives with 1613 completed; made 200+ linkages with physi-
cians, agencies, organizations; offers 3 monthly support
groups; offered 2 outreach events and 2 educational sym-
posia; offers weekly water aerobics class and quarterly
newsletter. Challenges: Dealing with a chronic illness span-
ning decades, case management in a semirural area, com-
plexity of the various systems people with MS have to deal
with, mental health issues and MS, crisis management, and
clients with little or no support system.

Andrea Dowdall, MSW, MEd

MSQILP, Monterey, CA, USA

(528) Decreased Pulmonary Function in People
With MS

Purpose: Compare pulmonary function of people with mul-
tiple sclerosis (MS) with mild to moderate disease severity
with matched control subjects and predicted normal values.
Subjects: Thirty-four people with MS (MSP) who were par-
ticipants of the University of Utah Rehabilitation and Wellness
Program and 34 control group (CG) subjects matched by
sex, age, and height participated in this study. Methods:
Subjects underwent measurement of forced vital capacity
(FVC), forced expiratory volume in first second (FEV1), and
maximal voluntary ventilation (MVV) with standard spiromet-
ric methods. Maximal expiratory pressure (MEP) and
maximal inspiratory pressure (MIP) were measured with a
handheld respiratory pressure meter. A count test was admin-
istered as a gross indicator of ventilatory function. Results:
MEP (P < .0001), MIP (P = .035), MVV (P = .0035), and
count test values (P < .0001) were significantly lower in peo-
ple with MS than in CG subjects. There were no significant
differences in FVC (P = .21), FEV1 (P = .88), and FEV1/FVC
(P = .26) between the two groups. When comparing respira-
tory muscle strength measurements of MSP with predicted
normal values from three commonly cited studies, three of the
six comparisons were significantly different. MSP had signifi-
cantly (P < .0001) lower MEP than two of the other studies.
MSP had significantly (P = .028) lower MIP than one of the
studies. Conclusions: These findings suggest that pul-
monary function may be impaired in MSP with mild to mod-
erate disease severity. Periodic measurement of pulmonary

function may be indicated in MSP. Future studies should
examine whether a deterioration of pulmonary function can
be avoided or reversed with respiratory resistance training.
Jeffrey Eckert, BS; Eduard Gappmaier, PT, PhD

University of Utah, Salt Lake City, UT, USA

(S29) Factors Associated With Independence in
Activities of Daily Living and Social/Lifestyle
Activities in MS

Purpose: The purpose of this study was to describe and
analyze independency in personal and instrumental activities
of daily living (ADL) and frequency of social/lifestyle activi-
ties in a population-based sample of people with multiple
sclerosis (MS) in Stockholm, taking into account motor and
cognitive function, sociodemographic factors, and coping
capacity. Participants: One hundred sixty-six people with
MS. Methods: Data were collected using measurements
and structured interviews in the home environment of the peo-
ple with MS. Cognitive function was assessed by the Symbol
Digit Modalities Test; manual dexterity by the Nine-Hole Peg
Test; walking ability by need for aid/support when walking
10 meters, coping capacity by the Sense of Coherence
Scale, independency in ADL by the Barthel Index and the
Katz Extended ADL Index, and frequency of social/lifestyle
activities by the Frenchay Activities Index. Results: Signifi-
cantly more favorable results, with regard to ADL and normal
frequency of social/lifestyle activities, were found in the sub-
groups: people with MS with normal cognitive function, nor-
mal manual dexterity, ability to walk without walking aid and
support, living in a private household, and working. Ability
to walk without aid and support and current employment
were associated with independence in ADL and normal fre-
quency of social/lifestyle activities. In addition, living togeth-
er with a partner was associated with independence in the
Barthel Index, normal manual dexterity speed with independ-
ence in the Katz Extended ADL Index, and normal coping
capacity with normal frequency of social/lifestyle activities.
Conclusions: The most important factor associated with
independency and normal frequency of daily and social
activities was the ability to walk. There is a great need for
effective rehabilitation interventions focusing on cognitive
function, manual dexterity, walking ability, ADL, and
social/lifestyle activities for people with MS in Stockholm.
Ulrika Einarsson, PT, PhD; Kristina Gottberg, RN, PhD; Lena von Koch, PT,
PhD; Lotta Widén Holmqpvist, PT, PhD

Karolinska Institute, Stockholm, Sweden

(S30) Behavioral Approach to Weight Loss in
Individuals With MS: 3-Year Follow-Up

Objective: Determine the long-term efficacy of a behavioral
lifestyle program in a small cohort of overweight patients
with multiple sclerosis (MS). Background: A group of
mobility-impaired MS patients participated in a behavioral
lifestyle program involving self-monitoring of calorie intake
and expenditure. The chronic nature of the disease often
leads to a sedentary lifestyle contributing to increased body
weight and its related side effects. Participation in the 20-
week Lifestyle Initiatives, Fitness and Energy (LIFE) program
demonstrated that mobility-impaired overweight patients
were successful at losing weight. A 3-year follow-up was
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completed to examine the longterm efficacy of the behav-
ioral lifestyle treatment. Method: Five overweight patients
with MS from the LIFE program were followed over a 3-year
period during informal bimonthly meetings. Patients included
one man and four women with a mean age of 57.8 years.
The mean disability score measured by the Kurtzke Expand-
ed Disability Status Scale (EDSS) was 6.0. Behavioral strate-
gies fo manage weight while living with the unpredictable
nature of MS were shared in a group format. Calorie intake
and expenditure were tracked for 1 week per month through
selfreport. Body weight was recorded at each visit. Results:
The mean weight loss during treatment was 20.4 pounds,
with an additional loss of 5.9 pounds at follow-up. EDSS
remained at 6.0. The mean physical activity expenditure
increased slightly from 1206.2 to 1256.2 calories/week.
Record keeping was relatively constant at 79.6%. Discus-
sion: These results indicate that mobility-impaired over-
weight patients can maintain weight loss long term, suggest
ing that behavioral skills practiced during the treatment
phase became learned behaviors. Intermittent self-monitoring
and group support were important components of the pro-
gram. Patients reported stabilized blood lipids, lower blood
pressure, and decreased fatigue.

Susan Epstein, MS.SLP, MEd; Bianca Weinstock-Guttman, MD

Jacobs Neurological Institute, Amherst, NY, USA

(S31) Positive Impact of Resistance Training in MS
With Varied Disability Levels

Muscle weakness and fatigue have long been hallmarks of
multiple sclerosis (MS). Contrary to historic opinion, muscles
weakened by MS appear to improve from strength training.
There is indication that exercise may go beyond symptomatic
treatment and could significantly impact fatigue and disabili-
ty. Recent studies reported that MS patients benefit from phys-
ical exercise with profound effects on immune and endocrine
parameters. Outcome data were evaluated related to
strength and endurance before and affer completion of a é-
month program of weightresistance exercise. This unique
study, unlike previous studies, evaluated MS patients with all
levels of disability for changes despite the degree of original
disability. Results demonstrate that all subjects show parallel
improvement in both strength and endurance and support the
use of exercise, fo include weight-resistance programs, for all
MS patients. The objective of study was to evaluate effective-
ness of weightresistance exercise in MS patients. This was a
retrospective evaluation of specific outcome measures related
to strength and endurance before and affer completion of a
6-month program of weight-resistance exercise. Specific
strength and endurance outcome measures were evaluated
for designated muscle groups. The study population consisted
of 67 consecutive MS patients completing 6 months of exer-
cise therapy, including a specific regimen of conditioning
and strength training. Between-subject analysis demonstrated
that individuals with lower Expanded Disability Status Scale
scores started at higher training weight and continued
throughout the program to perform at proportionally higher
levels. Each within-treatment analysis was significant. All
exercises showed significant improvement in strength for par-
ticipants, despite disability level. Increases in muscle strength
followed parallel improvement pathways, reflected at all dis-

ability levels. All treatments displayed highly significant (P <
.0001) improvement over the exercise course.

Mary Filipi, APRN, PhD; D. Kucera; K. Healey; E. Filipi; M. Leuschen;
A. Ridpath

University of Nebraska Medical Center, Omaha, NE, USA

(S32) Meeting the Challenges of MS: Educational
Program for Caregivers

This poster describes the process of developing a program to
meet the needs of caregivers of aging people with multiple
sclerosis (MS). Three hundred two caregivers were inter-
viewed as part of a larger study focused on unmet needs of
people aging with MS in the Great Lakes region of the Unit-
ed States. During the interviews, caregivers were asked
about the challenges they were experiencing in the context of
their caregiving role. Qualitative analyses of these data
uncovered several themes, including dealing with the physi-
cal and emotional aspects of caregiving, accessing formal
services, and planning for the future. With these issues in
hand, the research team searched for caregiver programs
that matched the needs identified by the caregivers. A total
of 21 programs were found, but none covered all of the
issues raised by the caregivers. In response, the research
team developed an education program targeting caregivers
of people aging with MS. The resulting program, Meeting
the Challenges of MS: Providing Support Through Problem
Solving, is a 10-hour education program led by a registered
occupational therapist. Participants engage in several learn-
ing activities, including lecture, group discussion and peer
support, demonstrations, videos, and experiential learning.
Participants also complete homework assignments designed
to help caregivers apply concepts to their everyday caregiv-
ing dilemmas. The program uses a psychoeducational group
approach and is based on problem-solving and self-efficacy
theories. The program’s infended obijectives are to improve
caregivers’ selfefficacy for caregiving, increase their caregiv-
ing preparedness, and ultimately promote the health and
well-being of caregivers of people with MS. The poster
describes the process of developing the educational pro-
gram, including identification of the challenges of caregivers,
the strengths and limitations of existing caregiving programs,
and an overview of the newly developed program.

Marcia Finlayson, PhD, OTR/L, MSCS; Katharine L. Preissner, MHS, OTR/L
University of lllinois at Chicago, Chicago, IL, USA

($33) Validation of MS Intimacy and Sexuality
Questionnaire in Large National Sample

There has been only one self-report instrument found in the lit-
erature assessing sexual dysfunction in both men and women
with multiple sclerosis (MS). This 19-item Multiple Sclerosis
Intimacy and Sexuality Questionnaire (MSISQ-19) assesses
primary (directly stemming from MS symptoms), secondary
(indirectly stemming from MS symptoms or symptomatic treat-
ments), and fertiary (stemming from psychosocial and cultural
issues) sexual dysfunctions. We aimed to revalidate the
MSISQ-19 by surveying 8580 MS patients from the
NARCOMS registry, out of which 5976 agreed to complete
the questionnaire. Unforced principal component analysis
(PCA) via promax rotation with Kaiser normalization
assessed the construct validity of the instrument. With a stan-
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dard eigenvalue cutoff score of 1.0 (identical to the original
validation study), three factors emerged explaining 3% of
the total variance. These factors closely mirrored the original
three factors measuring primary, secondary, and tertiary sex-
ual dysfunction. PCA was also performed separately for men
and women. For the primary sexual dysfunction subscale,
there was 100% concordance among the five items in the
original study and the items that emerged in the current
study. For the secondary sexual dysfunction subscale, five of
the original nine items were retained. For the tertiary sub-
scale, the five original items were retained. Thus, the revised
MSISQ scale contains 15 items, applying equally well to
men and women (with one primary item specific for each
sex). The factors were found to be moderately correlated
(Pearson r range 0.53-0.65), with the secondary subscale
correlating most highly with selfreported disability (r [5776] =
0.45, P < .001] and the tertiary subscale correlating most
highly with psychological distress (r [5725] = 0.41, P <
.001]. Cronbach a on the total scale (o = .92) and sub-
scales (o = .87 primary, .81 secondary, .91 tertiary) demon-
strated good reliability. Thus, the revised 15-item MSISQ is @
reliable and valid measure of sexual dysfunction in both men
and women with MS.

Frederick Foley, PhD*; Vance Zemon, PhD; Denise Campagnolo, MD, MS;

Rebecca Miller; Tuula Tyry, PhD; Ruth Ann Marrie, MD, MS; Gary Cutter, PhD;
Marca L Sipski, MD; Timothy Vollmer, MD

*Holy Name Hospital, Teaneck, NJ, USA

(S34) Phase 3 Clinical Program to Assess Efficacy
and Safety of BGO0012 in MS

Obijective: Determine the efficacy and safety of BGO0012
in patients with relapsing-remitting multiple sclerosis (RRMS).
Background: Data suggest that BGO0O012, an oral
fumarate derivative, is an immunomodulator that has a novel
mechanism of action with a combination of cytoprotective
and anti-inflammatory properties. In a dose-ranging phase
2b study of 257 patients with RRMS, BG0O0012 720
mg/day significantly reduced the formation of new gadoli-
nium-enhancing (Gd+) lesions after 24 weeks of treatment
compared with placebo (P < .001). BGO0O12 was safe and
well tolerated. These findings support further study of the
agent for the treatment of RRMS. Methods: Two multicenter,
randomized, 2-year phase 3 studies of BGOOO012 in patients
18-55 years of age with a confirmed diagnosis of RRMS, a
baseline Expanded Disability Status Scale score between 0.0
and 5.0, and either one relapse within the past year or evi-
dence of Gd+ lesions on magnetic resonance imaging scans
within 6 weeks of randomization are planned. In the
DEFINE (Determination of the Efficacy and Safety of Oral
Fumarate in RRMS) study, patients are being randomized to
receive BGO0012 480 or 720 mg/day or placebo. The
primary endpoint is the proportion of patients relapsing. In
the CONFIRM (Comparator and an Oral Fumarate in RRMS)
study, patients are being randomized to receive BGO0012
480 or 720 mg/day, placebo, or glatiramer acetate. The
primary endpoint is annualized relapse rate. Relapses are
confirmed by an independent panel of blinded neurologists.
In both studies, secondary endpoints include disability pro-
gression and the formation of Gd+, T1-hypointense, and T2-
hyperintense lesions. Safety will also be assessed. Results:

Patient recruitment into the two studies began in early 2007.
More than 2000 patients will be enrolled across the studies.
Conclusion: BGO0012 is a promising new treatment for
RRMS. The phase 3 study results will better define the role of
BGO0012 in disease management.

Robert Fox, MD*; Ralf Gold, MD; Kate Dawson, MD; Gilmore O’Neill, MD,
MRCPI, MMedSc; Minhua Yang, MS; Michael A. Panzara, MD, MPH

*Mellen Center for MS, Cleveland Clinic, Cleveland, OH, USA

(S35) Reanalysis of CHAMPS Study Based on New
Classification Criteria

Background: Clinical trials of interferon beta (IFNB) in
patients with clinically isolated syndrome (CIS) found that
early treatment was associated with a reduced risk of pro-
gression to clinically definite multiple sclerosis (CDMS). The
impact of treatment on different CIS presentations remains
unclear. Objective: Reanalyze the 2-year data from the
Controlled High-Risk Subjects Avonex Multiple Sclerosis Pre-
vention Study (CHAMPS) using more recent classification cri-
teria for CIS. Methods: CHAMPS data were reanalyzed to
determine the effect of treatment on CIS patients. With an
algorithm derived from Uitdehaag and colleagues, the CIS
population was reclassified as either monofocal or multifocal.
The ability of inframuscular IFNB-1a to delay progression to
CDMS according to each classification was assessed.
Results: The 2-year adjusted hazard ratio in the overall
population was 0.45 (95% confidence interval [CI] 0.29-
0.70; P = .0003). On reclassification, 30% of the CHAMPS
population had evidence of multifocal disease. Over 2 years,
the unadjusted hazard ratio for risk of converting to CDMS in
patients with a monofocal presentation was 0.45 (95% Cl
0.27-0.74; P = .0013). In patients with a multifocal presen-
tation, the hazard ratio was 0.64 (95% Cl 0.32-1.28; P =
NS). No treatment-by-subgroup interactions were observed.
Additional subgroup analysis showed a trend toward greater
reduction in development of CDMS in patients with >1
gadolinium-enhancing (Gd+) lesion compared with patients
with no Gd+ lesions. Conclusions: Although the treatment
effects of IFNB-Ta were more pronounced in monofocal
patients and those with Gd+ lesions, no treatment-by-
subgroup interactions were detected. These data are similar
to a recently reported study that analyzed the effect of IFNB-
1b in delaying the conversion to CDMS in patients with
monofocal or multifocal presentation of CIS.

Robert Fox, MD*; R. Philip Kinkel, MD; Paul O’Connor, MD; Marcelo
Kremenchutzky, MD

*Mellen Center for MS, Cleveland Clinic, Cleveland, OH, USA

(S36) Immunologic Markers in MS Patients on
Combination Therapy

In responders, combination therapy (CT) enhances optimal
control of the multiple sclerosis (MS) process. Material/
Methods: In 160 MS patients on interferon beta (INFS)-1a
subcutaneous (SC) (Rebif 22-44 ug three times per week; R)
or intramuscular (IM) (Avonex 30 ug weekly; A) presenting
worsening in Expanded Disability Status Scale scores by
=1.0, CT with prednisone (P) <0.12 mg/kg daily, azathio-
prine (AZA) 1.5-3.0 mg/kg daily or mycophenolate mofetil
(CellCept [CC]) 2 g/day was initiated. There were 21
patients on RP and 83 on AP. With suboptimal clinical stabi-
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lization on RP and AP, 6 patients were placed on RPAZA and
21 on APAZA. In 29 individuals failing CT with AZA, AZA
was replaced with CC (APCC). Serum levels of tumor necro-
sis factor (TNF) a, soluble intercellular adhesion molecule-1,
soluble interleukin (L) 2 receptor, IL-10, and IL-12 were moni-
tored in 3-month intervals. There were 18 healthy control sub-
jects (HC). Peripheral blood (PB) flow cytometry (FC) using
CD3, CD4, CD8, CD14, CD16, and CD19 antigens was
performed affer 6 months of treatment. Twenty untreated MS
patients (UP) served as control subjects. A generalized esti-
mating equation population-averaged model was applied for
statistical evaluation of serum markers. Results: Compared
with HC, patients on RP and RPAZA showed downregulated
mean serum levels of TNF-o. and IL-12 (P < .0001). Similar
findings were obtained in patients on APCC but not on AP
and APAZA. Compared with HC and patients on RP, RPAZA,
and APCC, in patients on APAZA, upregulated mean serum
levels of IL-10 (P < .0001) were recorded. Compared with
UP, patients on APCC demonstrated the lowest mean cell
count of PB CD8 T and CD19 B cells (266.6 + 171.4/}L,
P < .0034; 82 = 78.5/pL, P < .0001) with CD19 B cell
count as low as 12/plL. Conclusions: Immunological mark-
ers provide essential information regarding response to CT
that cannot be substituted by routine magnetic resonance
imaging. Monitoring of immunological markers enables early
detection of suboptimal responders to ongoing freatment.
Margaret Frazer, MD*; Clare A. Braun Hashemi, MD; Oldrich J. Kolar, MD,
PhD; Heidi Lee, MD; Karen D. Rodman, MD; Ying C.Q. Zang MD, PhD
*Indiana Center for Multiple Sclerosis, Indianapolis, IN, USA

(537) Evidence to Support Need for Family
Caregiver Programs

Rationale: Canada is a high-risk area for multiple sclerosis
(MS), with ~1000 new cases of MS diagnosed each year.
The MS Society of Canada recognizes the gap in services
for family caregivers and has made a commitment to
respond to the need for additional support and services.
According to an article by Benjamin Gottlieb, PhD, there are
enormous pressures on families to provide practical care and
emotional support on behalf of family members who suffer
from chronic illness. The family caregivers’ stamina is deplet-
ed over time, compromising their physical and psychological
health. A caregiver may be a parent, adult child, spouse,
friend, or neighbor. The MS Society of Canada, Calgary
Chapter has conducted two family caregiver surveys and
one focus group over the past 3 years. After offering various
programs, the Family Caregiver Refreat continues to be the
most successful. Outcome Measures: Service providers,
governments, other funders, and the public are asking for
clearer evidence that the resources they expend actually pro-
duce benefits for people. Outcome measurement evaluates
whether a program really makes a difference in the lives of
people. It offers findings that can be used to support, adapt,
or improve services. The Calgary Chapter has used outcome
measurement for more than a decade and has a program
logic model (PLM) for each of the programs, including the
Family Caregiver Retfreat. A PLM is a road map that tells you
where you are going, how you will get there, and when you
have arrived. The evaluation results from the 2006 Family
Caregiver Retreat showed that the program goals were met

and that 100% of the respondents rated the retreat overall as
excellent or very good. This presentation highlights the Fami-
ly Caregiver Retreat and the findings that support the need
and impact, which include results from the client surveys and
outcome measures.

Carol Fredrek, MA; Bev Babuk

MS Society of Canada, Calgary Chapter, Calgary, AB, Canada

(S38) BENEFIT Study: Characteristics of Patients
With Potentially Benign MS

Background: There is uncertainty regarding how to identi-
fy patients with a potentially benign course of multiple sclero-
sis (MS) after a clinically isolated syndrome (CIS) suggestive
of MS. Possibilities include certain baseline disease charac-
teristics or the absence of any clinical or subclinical disease
activity in the immediate follow-up period. This analysis
aimed to determine factors that may identify patients with
possible benign MS. Design/Methods: In the BENEFIT
(Betaferon/Betaseron in Newly Emerging Multiple Sclerosis
for Initial Treatment] study, 176 CIS patients with magnetic
resonance imaging (MRI) evidence suggestive of MS
received placebo for up to 2 years or until they developed
clinically definite MS (CDMS). Within this period, patients
were monitored by clinical visits at Months 1, 2, 3, 6, 9, 12,
18, and 24 after start of treatment, with cerebral MRI
obtained at Months 3, 6, 9, 12, 18, and 24. Baseline char-
acteristics of patients without disease activity [ie, inactive
patients without relapse, Expanded Disablity Status Scale
score progression, new gadolinium-enhancing lesion on T1-
weighted MRI, no new or enlarging lesion on T2 weighted
MRI) were compared with patients exhibiting any such activi-
ty. Results: Of the 176 placebo-reated patients, 12 (6.8%)
were inactive and 164 (93.2%) were active (of which 142
developed McDonald MS and 77 developed CDMS). At the
time of the CIS, inactive patients were significantly older, had
a lower T2-lesion number and volume, and had less frequent
positive cerebrospinal fluid (CSF) findings. Clinical character-
istics (including the presentation of the first event) did not dif-
fer between the groups. Conclusions: Older patients have
a higher chance to not show any further disease activity after
a CIS suggestive of MS. MRI and CSF findings at the time of
the first event suggestive of MS (CIS) and other molecular
parameters may help to identify such patients with possible
benign MS. Further data on the disease course of patients
based on the 3-year interim analysis of the BENEFIT study
are available.

Mark Freedman, MD*; Gilles Edan, MD; Hans-Peter Hartung, MD; Ludwig
Kappos, MD; David H. Miller, MD; Xavier Montalban, MD; Chris H. Polman,

MD; Frederik Barkhof, MD; Lars Bauer, MD; Vivian Lanius, MD; Christoph
Pohl, MD; Rupert Sandbrink, MD, PhD

*The Ottawa Hospital, MS Research Clinic, Ottawa, ON, Canada

(539) Evaluating High-Dose High-Frequency
Interferon-Beta Regimens

Clinical trials have demonstrated the benefits of interferon
beta (IFNB) treatment in multiple sclerosis (MS). However, the
optimal dosing of IFNB is a controversial topic in the MS
community. High-dose high-frequency (HDHF) IFNB regimens
(IFNB-1b 250 ug subcutaneous [SC] injection every other
day; SC IFNB-Ta 22 or 44 ug three times weekly) and the
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low-dose low-frequency regimen (intramuscular [IM] IFNB-1a
30 ug once weekly) have demonstrated similar efficacy com-
pared with placebo during phase 3. Post hoc analysis of the
IM IFNB-1a study showed a 55% reduction in brain atrophy
in IM IFNB-1a-treated patients compared with placebo-reat-
ed patients. A similar analysis showed no significant treat
ment effect for patients treated with SC IFNB-Ta three times
weekly compared with those treated with placebo. In con-
trast, patients treated with SC IFNB-Ta once weekly had
fewer new T2 lesions and a smaller increase in lesion burden
compared with placebo. A dosecomparison study showed
equal rates of disability progression and no dose-related ben-
efits among patients treated with IM IFNB-1a 30 or 60 ug
once weekly. In addition, abnormal laboratory values such
as leukopenia, neutropenia, lymphopenia, and elevated lev-
els of hepatic transaminases are more commonly associated
with HDHF IFNB products. These data suggest a possible
ceiling effect of therapy. It appears that high-dose high-fre-
quency formulations may cause negative feedback regulation
that can lead to dampening of IFN effects. In choosing an
optimal dose for the MS patient, the practitioner must consid-
er the regimen that provides maximal clinical benefit with
minimal risk. Careful consideration will provide the patient
with the greatest long-term efficacy and quality of life.

S. Mitchell Freedman, MD

Raleigh Neurology Associates, Raleigh, NC, USA

(540) Clutter Management in MS: Integrated
Occupational Therapy Approach

Clutter or hoarding is an area commonly overlooked in multi-
ple sclerosis (MS) management. Those who hoard have more
difficulty performing activities of daily living (ADLs) because
of physical, cognitive, and emotional interferences. Clutter
promotes confusion and places patients in potentially harmful
situations by increasing the risks of falling, losing medica-
tions, or misplacing important documents. Clutter increases a
person’s sense of helplessness and loss of independence.
Using James Prochaska’s Stages of Change model, an occu-
pational therapy clutter-reduction protocol has been devel-
oped and implemented to two cohorts of six patients for 8
weekly sessions. The group addressed the psychological
issues preventing organization and offered strategies for clut-
ter removal and management. Because eliminating clutter too
rapidly can create anxiety and prevent long-term progress, a
critical component of the infervention is fo introduce changes
incrementally. For example, by slowly removing the ties to
“beloved” inanimate objects, such as a stuffed animal or a
broken record player, patients are ultimately able to let go of
unnecessary items. Participants gradually integrated the con-
cepts info their daily routines, and, at the completion of the
program, 10 of 12 participants maintained a clutter-free
area. Six months after the workshop, 7 patients reported the
ability to maintain a clutterfree space within their home envi-
ronment. Clutter management is an important domain of
occupational therapy intervention and may significantly
impact safety, ADLs, and quality of life.

Jennifer T Fromm, OTR/L, CCRC; Josh Bacon, PhD; Malka Adelman, OTS;
Chava Steinberg, OTS; Joseph Herbert, MD

New York University Hospital for Joint Diseases, New York, NY, USA

(S41) Improving Quality of Life Through
Participation in Self-Management Interventions

Impaired quality of life (QOL) is a major manifestation of
multiple sclerosis (MS) and is related to physical disability,
cognitive impairment, social isolation, loss of independence,
and loss of employment. Many MS centers provide physical
rehabilitative treatment options, but few centers offer psy-
chosocial interventions addressing broader QOL issues. An
effective rehabilitation program should maximize functional
independence, enhance cognitive and psychosocial abilities,
evaluate and identify functional challenges, and offer appro-
priate client-centered interventions to increase participation in
meaningful occupations. Under the guidance of occupational
therapy, the New York University Hospital for Joint Diseases
MS Care Center has undertaken an initiative to improve
emotional and psychosocial health in MS. To address activi-
ties of daily living and enhanced QOL, various group inter-
ventions have been implemented. Examples include fall pre-
vention, shopping, clutter management, pet therapy, art
therapy, health and wellness, stress reduction, and caregiver
support. An infensive cognitive rehabilitation program focus-
es on remediation of impairments of memory, attention, and
speed of processing. Community reintegration groups
address psychosocial isolation. For example, patients attend
Broadway musicals, theatrical events, and other community-
based recreational activities. More than 500 patients have
participated in these client-centered programs. Patients
reported enhanced QOL and physical, social, and emotional
improvement. After being socially isolated for months and
then attending group programs, many patients have initiated
social activities. Preliminary findings showed that patients
who received more comprehensive treatment demonstrated
improved coping skills and reported increased participation
in meaningful occupations. The role of an occupational thera-
pist designing and executing these programs is presented.

Jennifer T Fromm, OTR/L, CCRC; Josh Bacon, PhD; Malka Adelman, OTS;
Chava Steinberg, OTS; Barbara Weiss, COTA; Mary-Grace Vendola, MPH;

Rebecca Neuhaus; Jennifer Haus, CSW; Victoria Pham; Abigail Hawkins;
Tracy Paul; Joseph Herbert, MD

New York University Hospital for Joint Diseases, New York, NY, USA

(S42) Impact of Estrogen Use on Memory and
Quality of Life in Postmenopausal Women
With MS

Recent studies have shown that some forms of estrogen favor-
ably impact multiple sclerosis (MS) disease course. Some
studies have also demonstrated that healthy postmenopausal
women on estrogen replacement therapy (ERT) perform better
on cognitive tests than women without ERT. We performed a
pilot study to investigate the potential benefit of ERT in MS.
Methods: Eighteen postmenopausal women with MS, nine
on ERT and nine not on ERT, completed a battery of cognitive
tests and quality of life (QOL) measures. Results: The
groups did not significantly differ by age (mean 50 years),
education level (mean 13.6 years), or disability as measured
by the MS Functional Composite (mean z score .08). Group
mean scores were similar on the Beck Depression Inventory
and QOL measures, but higher levels of depression were
associated with lower QOL ratings (P = .002). Overall per-
formance on cognitive tests was not significantly different
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between groups. Although the groups showed equivalent
word-ist learning, the women on ERT recalled significantly
more words after a delay (P = .009). Conclusions: Similar
to studies of healthy postmenopausal women, this pilot study
of women with MS demonstrated a significant benefit of ERT
on delayed verbal recall. It remains uncertain whether this
statistically significant difference translates into a meaningful
clinical benefit that would balance the potential risks of ERT
for this population.

Kathleen Fuchs, PhD; Myla Goldman, MD, MS; Margaret Keller, BSN, MS;
Virginia Simnad, MD

James Q. Miller Consultative MS Clinic, University of Virginia, Charlottesville,
VA, USA

(S44) Comparing Quality-of-Life Measures With
Best Method of Collecting Quality-of-Life
Data in MS

To evaluate the best methods and tools to assess quality of
life (QOL) in multiple sclerosis (MS), this original study com-
pared the SF-36 and its variant, the MSQOL-54 with WHO-
QOL-100, against a subjective clientrating tool. Analyses
and examinations of these instruments showed a clear need
for extensive rather than restricted measurement of QOL to
best represent what clients/patients considered imperative
for QOL. WHOQOL-100 provided the best representation
via a wider sampling of life areas, whereas disease-specific
and so<alled health-related QOL measures represented only
two elements of QOL that were of lesser importance in partic-
ipants’ subjective ratings. Discussion of the clinical, service
planning, and methodological issues of using QOL measures
is provided in this presentation.

Gary Fulcher, PhD*; Esthel deToffol, DCP

*MS Society of New South Wales/Victoria, Lidcombe, NSW, Australia

(545) Reasons for Adopting Trauma Model
Approach to Assessment and Therapy for People
With MS

A survey of multiple sclerosis (MS) clients in New South
Wales (NSW), Australia, revealed that a third of respondents
may have posttrauma reactions (thought intrusion, hyper-
arousal, and avoidance) to their experience of receiving a
diagnosis of MS. A more detailed study was performed via
phone interview of volunteer clients to psychometrically
assess trauma symptoms and to discover which elements of
the diagnosis experience were helpful and unhelpful. Infor-
mation was gathered using psychometric scales and evaluo-
tion of interview content. Results reaffirmed that for 10%, the
experience of receiving an MS diagnosis resulted in the
development of posttraumatic stress disorder (PTSD), and, for
an even greater percentage (15%), posttraumatic stress
symptoms occurred in regard to the disease itself. More sig-
nificant, diagnosable partial PTSD was evident in two thirds
of the MS sample. These postirauma reactions affect health
behaviors and MS management, and the interview analysis
provided guidelines for education of medical practitioners to
assist them in ways in which they present patients with an
MS diagnosis. It also provided a model for intervention prac-
tices with people with MS.

Gary Fulcher, PhD

MS Society of New South Wales/Victoria, Lidcombe, NSW, Australia

(546) Fatigue and Restless Leg Syndrome in MS

Fatigue is a common complaint in patients with multiple scle-
rosis (MS). Fatigue is commonly attributed to depression,
medication, nocturia, pain, spasticity, and MS itself. Treat-
ment of MS fatigue is offen reported to be ineffective or less
than satisfactory. Restless leg syndrome (RLS) is a clinical dis-
order characterized by abnormal sensations in legs/limbs at
rest that are relieved by movement of affected limbs. This
extra movement can result in fatigue, difficulty falling asleep,
and impaired sleep efficiency. RLS is commonly associated
with Parkinson’s disease but can be seen independently.
There are few reports associating RLS and MS. Patients with
MS who report RLS nocturnal limb movements may be misin-
terpreted by MS clinicians as reporting symptoms of spastici-
ty or involuntary spasms. Although the age demographics for
both RLS and MS overlap, these disorders are not often asso-
ciated.We identified patients with MS fatigue and RLS. These
patients have had symptomatic RLS and were initially pre-
sumed to have nocturnal spasticity or spasms. Patients with
MS and symptomatic RLS can have target symptoms effective-
ly treated with standard dopamine agonist therapy. Sympto-
matic fatigue in MS may be caused by many factors, includ-
ing sleep disorders and RLS. The association of MS, fatigue,
and RLS may be more common than appreciated. Appropri-
ate effective treatment of fatigue in MS must start with accu-
rate identification of the cause of fatigue.

Mark Gudesblatt, MD; Barbara Bumstead, ANP-c, MSCN; Myassar Zarif,

MD; Anne Dunne, RN; Latidra Heyward, RN; Lourdes Cruz, RN; Carole
Seidel; Lori Fafard, RN; Chris Burke, RPT

South Shore Neurologic Associates, Bay Shore, NY, USA

(S47) Severity-Based Classification for MS:
Defining Malignant MS

Background: A subgroup of multiple sclerosis (MS)
patients experience more aggressive disease [AMS). Lublin
and Reingold provided a qualitative definition for malignant
MS (MMS) that does not define disability/duration (D/D)
parameters. Poser, Wikstrom, and Bauer suggested quantita-
tive descriptors, Expanded Disability Status Scale (EDSS)
score of 7 at 5 years disease duration, and recorded 3%
prevalence. Objective: Rigorously define AMS and MMS.
Method: Global Multiple Sclerosis Severity (MSSS) score is
an algorithm relating EDSS scores to distribution of disability
in a reference patient population with comparable disease
duration. Patients are ranked on a decile scale; MSSS scores
thus represent prevalence of patients with particular D/D
coordinates in the reference population. For MS patient sub-
populations, single-point MSSS scores based on cross-sec-
tional EDSS measurements affer 1 year are representative of
overall disease severity over time. To define AMS and MMS,
a consensus of 25 MS specialists was obtained, and result-
ing D/D coordinates were applied to the MSSS algorithm.
Results: (1) AMS is defined as an EDSS of 26.0 7 years
after onset of symptoms, yielding an MSSS score of =8.24.
This predicts prevalence of 17.5%, or approximately one
sixth, in the reference population. MSSS 8.24 corresponds to
the following approximate D/D coordinates: EDSS 3.5/1
year, 5.0/4.5 years, 7.5/18 years. (2) MMS, a subpopula-
tion of AMS, is defined as EDSS =6.0 2 years after symptom
onset, yielding an MSSS score of 295.9. This predicts preva-
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lence of 4% in the reference population. MSSS 95.9 corre-
sponds to D/D coordinates: EDSS 7.0/5 years (correspond-
ing precisely with the definition of Poser et al.) and 8.0/10
years. Conclusion: AMS is defined quantitatively as an
MSSS score =8.24 (prevalence 17.5%). MMS is a subset of
AMS and is defined as MSSS score =29.59 (prevalence 4%).
Joseph Herbert, MD

New York University Hospital for Joint Diseases, New York, NY, USA

(S48) Severity-Based Classification for MS:
Description of Six-Tiered System

Background: Multiple sclerosis (MS) is generally catego-
rized according to clinical phenotype, level of disability, or
pathological subtype. These classifications are of limited ther-
apetutic utility because they do not accurately reflect disease
severity. |dentification of subpopulations based on disease
severity would enable more homogeneous stratification for
purposes of treatment and clinical trial design. Objective:
Develop a classification system for MS based on disease
severity. Methods: Global Multiple Sclerosis Severity Scale
(MSSS) score is an algorithm relating Expanded Disability
Status Scale (EDSS) scores to distribution of disability in a ref-
erence patient population with comparable disease duration.
Patients are ranked on a decile scale; MSSS scores thus rep-
resent prevalence of patients with particular disease disabili-
ty/duration (D/D) coordinates in the reference population.
For patient subpopulations, single-point MSSS scores based
on cross-sectional EDSS measurements after 1 year are repre-
sentative of overall disease severity over time. To define MS
subpopulations of varying severity, various D/D coordinates
were applied to the MSSS algorithm. Results: Six subpopu-
lations were defined: grade 1 (mild MS) is MSSS below 17th
percentile (1.7th decile), grade 2 is MSSS between 17th
and 50th percentile, grade 3 is MSSS between 50th and
83rd percentile, grade 4 (aggressive MS) is MSSS above the
83rd percentile. Grade 2 was further subdivided into 2A
(moderate MS) and 2B (intermediate MS) at 34th percentile
and grade 3 into 3A (advanced MS) and 3B (accelerated
MS) at 67th percentile, thereby creating six equally distrib-
uted subgroups. Percentile boundaries represent D/D coordi-
nates: 17th = EDSS <3.5/30 years; 34th = 3.0/11 years;
50th = 6.0/22-24 years; 67th = 6.0/13 years; 83rd =
6.0/7 years. Conclusion: A new MS clinical classification
system is described, based on MSSS and disease severity.
Six subpopulations are defined, of equal prevalence in the
reference MS population. This classification should contribute
greatly to the development of MS treatment guidelines and
clinical trial design.

Joseph Herbert, MD

New York University Hospital for Joint Diseases, New York, NY, USA

(549) Effect of Natalizumab on MS Severity Score
in Highly Active Patients

Background: The Multiple Sclerosis Severity Scale (MSSS)
is a disease severity algorithm that relates disability to dis-
ease duration and may be more robust than currently used
measures of disease severity. Post hoc analyses from the
AFFIRM study showed that the effect of natalizumab
monotherapy on several clinical and magnetic resonance
imaging (MRI) measures was more pronounced in a sub-

group of highly active (HA) treatment-naive patients. We con-
ducted an analysis to determine change in MSSS scores in
this subgroup of study participants. Methods: MSSS scores
were assigned based on Expanded Disability Status Scale
(EDSS) scores and disease duration in two subgroups of
patients from AFFIRM: HA (patients with two relapses in the
year before study entry and one gadolinium-enhancing
lesion at study entry) and non-HA (nHA). Patients were
assigned to one of six disease severity subgroups based on
MSSS scores at baseline and at trial completion; analyses
were conducted with baseline EDSS scores and those con-
firmed at Week 120. Shifts between MSSS severity groups
from baseline to study completion were determined.
Results: Data from 206 HA patients and 718 nHA patients
were included in this analysis. There was a trend toward
higher baseline MSSS scores for HA patients compared with
nHA patients (4.13 vs 3.54; P = .0655). In both groups,
median MSSS score was significantly lower in natalizumab
patients than placebo patients at study completion (2.65 vs
3.34; P = .0004). Also, in both HA and nHA groups, more
natalizumab-reated patients shifted to a lower severity group
(55% vs 42% and 43% vs 36%) and fewer to a higher sever-
ity group (8% vs 23% and 10% vs 19%) compared with
placebo during the study (P = .0056). Conclusion: These
results demonstrated that natalizumab treatment effectively
reduced disease severity regardless of baseline disease
activity.

Joseph Herbert, MD*; Ludwig Kappos, MD; Paul W. O’Connor, MD; Eva
Havrdova, MD; Michael Hutchinson, MD; David H. Miller, MD; J. Theodore
Phillips, MD, PhD; Chris H. Polman, MD; Fred D. Lublin, MD; Gavin

Giovannoni, MD; Andrzej Wajgt, MD; Joshua Bacon, PhD; llya Kister, MD;
Amy Pace, PhD; Michael A. Panzara, MD, MPH

*New York University Hospital for Joint Disease, New York, NY, USA

(550) Intravenous Immunoglobulin Adjuvant
Therapy and MS Quality of Life:
Retrospective Survey

Background: The utility of intravenous immunoglobulin
(IVIG) in multiple sclerosis (MS) management is controversial.
Studies to date have generally examined use of IVIG as
monotherapy and its effect on relapse rate or recovery. How-
ever, our clinical experience suggested that major beneficial
effect of IVIG may derive from its use as adjuvant therapy
and its effect on “insensible” symptoms affecting quality of
life, such as fatigue and malaise. Objective: Assess percep-
tion of quality of life by retrospective survey in MS patients
treated with IVIG as adjuvant therapy. Method: We sur-
veyed 100 patients with relapsing-remitting or secondary
progressive MS and suboptimal disease control who had
received adjuvant IVIG 0.7 g/kg monthly for at least 6
months in combination with a primary immunomodulating
agent. Patients self-rated their response to treatment in 12
categories reflecting subjective symptoms, quality of life,
sense of wellbeing, selfefficacy, and stability of disease as
worse, the same, improved, greatly improved, not sure, or
not applicable. Results: Male:female distribution was
15:85. Mean duration of IVIG therapy was 22 months
(range 6-60 months). Percentage improved or greatly
improved by category: overall quality of life, 62%; energy
level, 57%; pain, 21%; cognitive function, 27%; sense of
health and wellness, 58%; frequency of exacerbation, 58%;
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mobility, 40%,; stability of MS, 49%; sense of control of MS,
57%; family relationships, 39%; social life, 59%; emotional
well-being, 43%. Response to concluding statement, “Since
taking IVIG, | am feeling in general less sick and in a better
state of health and wellness”: 57% strongly agreed, 24%
somewhat agreed. Conclusions: Most patients with unsta-
ble MS perceived beneficial effect from IVIG adjuvant thera-
py. Major categories of perceived benefit were overall quali-
ty of life, energy level, frequency of exacerbation, sense of
control, sense of health and wellness, and social life. A blind-
ed, prospective, controlled study is warranted.

Joseph Herbert, MD; Josh Bacon, PhD; Noelle Layer; Dawn Benevento;
Jennifer T Fromm, OTR/L, CCRC

New York University Hospital for Joint Diseases, New York, NY, USA

(S51) Effectiveness of Exercise as Treatment for
Depression in People With MS

Background: Major depressive disorder (MDD) is a highly
prevalent condition in people with multiple sclerosis (MS),
with a lifetime risk between 22.8% and 54.0%. Depression
is associated with greater disability and suffering. Exercise is
an effective treatment for depression in healthy human sub-
jects. Therefore, exercise may have promise as a means of
treating depression in people with MS. Research Aim:
Evaluate the impact of exercise on depression, fatigue, pain,
community participation, and health-related quality of life in
people with MS. Methods: This is a randomized controlled
study. Participants meet criteria for MDD and/or dysthymia
and are sedentary. The treatment group receives nine ses-
sions of a mostly telephone-based intervention designed to
improve motivation fo exercise and activity over 16 weeks.
The waitlist control group receives treatment after 16 weeks.
Outcome measures are PHQ-9 and SCL-20 depression meas-
ures and minutes of exercise. Results: The study is ongoing;
therefore, the main analyses are pending. Here, we present
the results of several cases to illustrate reactions to the inter-
vention and changes observed. Case 1 is a 53-year-old
woman diagnosed in 2001 with an Expanded Disability Sta-
tus Scale (EDSS) score of 5. Her exercise activity increased
from O to 165 minutes/week of gardening. Her SCL depres-
sion scores declined form 15 to 8. At Week, 6 she reported,
“My mood has improved. | feel like | am accomplishing
something.” Case 2 is a 57-year-old man diagnosed in
2005. His EDSS score was 6. His activity went from O to
300 minutes of rowing, stacking wood, and woodworking.
His SCL depression scores fluctuated among 22, 10, and
25. He reported, “I'm doing this (exercise) for the purpose of
being able to do the enjoyable activities that | used to be
able to do.... | can’t do everything like | did before, but | feel
like | am getting part of my life back.”

Celeste Hunter, MS, CRC; Charles Bombardier, PhD; Dawn Ehde, PhD;
Rohini Wadhwani; George Kraft, MD

University of Washington, Seattle, WA, USA

($52) Campath (Alemtuzumab) Off-Label Use in
MS Clinic: Candidate Selection, Education,
Administration, and Monitoring

Background: Campath (alemtuzumab, Berlex/Bayer), an
anti-CD52 humanized, potent, complementfixing, cytotoxic
monoclonal antibody, has shown outstanding effectiveness in

a randomized phase 2 trial with rater blinding and has
about 15 years of study in open-label phase 1 trials in both
relapsing and secondary progressive multiple sclerosis (MS)
in the United Kingdom. This agent appears more effective
when given earlier in the course of relapsing MS. Campath
is marketed for treatment-refractory chronic lymphocytic
leukemia and available for offlabel use. Alternative offlabel
therapies are needed given the time-limited and unexpected
significant infectious, neoplastic, and cardiac toxicities of
mitoxantrone chemotherapy. Given the current regulatory
environment in North America, alemtuzumab appears to be
years away from formal labeling for MS, but efficacy data
warrant consideration for use in suboptimal treatment respon-
ders or those with risk factors for poor prognosis. However,
significant toxicities of alemtuzumab (thyroid, thromobocy-
topenia) have been noted that require monitoring. Hypoth-
esis: Alemtuzumab can be safely, ethically, relatively inex-
pensively, and effectively administered to people with MS
with appropriate screening, informed consent, and monitor-
ing. Method: Prior publications regarding efficacy and toxi-
city of alemtuzumab in relapsing and secondary progressive
MS were reviewed. We implemented selection criteria using
treatment failure, traditional risk criteria (relapse, progres-
sion, magnetic resonance imaging), and MS Severity Scale
(MSSS) to predict prognosis. Individuals with higher Herbert
classifications (3-4) or MSSS (>5.0), suboptimal treatment
responders, intolerant of therapies, and unremitting mild dis-
abilities were considered. An informed consent document
and information regarding treatment alternatives were pre-
sented to each patient. Baseline laboratory including
immunoglobulin levels, CD4/CD8 counts, thyroid function,
and hemogram were obtained. A single 60-mg course of
Campath was administered over 3-5 days in conjunction
with 3 days of high-dose intravenous Solu-Medrol for first-
year therapy after withdrawal of other immunotherapy. Pneu-
mocystis and herpetic prophylaxis drugs were used during
periods of low CD4 counts. Monthly hemograms, semiannual
thyroid functions, and CD4 counts were obtained. Our insti-
tute used a monitoring program to ensure regular monthly fol-
low-up of hemograms and patient and primary care physi-
cian education to obtain immediate care in the event of
fever, bruising, or bleeding complications. Results: Patient
satisfaction and enthusiasm for the treatment was favorable.
Minor adverse events of headache, malaise, pruritis, and
rash were selflimited and easily treated with prescription and
overthe-counter antihistamines and analgesics. Laboratory
test results demonstrated prolonged lymphopenia after treat-
ment. Significant neurological improvements were noted at
follow-up. Conclusions: Alemtuzumab can be implemented
in offlabel use as a safe, costeffective, practical, and neuro-
logically effective therapy for treatment-refractory or poor-
prognosis MS in the most common variants of relapsing and
secondary progressive MS. Substantial care is required in
informed consent, patient education, and treatment monitor-
ing to avoid serious adverse effects.

Heli M. Hunter, MSN, APN, MSCN; Samuel F. Hunter, MD, PhD

Advanced Neurosciences Institute, Nashville, TN, USA
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(553) Enhancing Quality and Value of Magnetic
Resonance Imaging for MS

Background: Magnetic resonance imaging (MRI)-based
techniques remain the gold standard of visualizing cerebral
disease in multiple sclerosis (MS). Straightforward measures
are needed fo ensure the usefulness of this expensive and dif-
ficultto-obtain study and enhance its longterm valve. The-
sis: A discrete set of measures obviously enhance the quality
and value of MRI studies for management of MS. These
include provider and personnel training, guidelines for timing
and technique of studies, newer MRI software, imaging
review software, appropriate workstations, electronic and
digital media storage of images for comparison, and report-
ing formats suvitable for MS management. Method: Physi-
cian continuing medical education credit for MRl was
obtained. Policies regarding timing of imaging and the
scope of neuraxis imaging were developed. Imaging center
technicians were trained in CMSC techniques. Clinic person-
nel were trained in completion of an imaging referral to
obtain the desired study with a standardized set of orders.
Additional advanced imaging techniques were used where
possible. Simple linear measurements for brain volume mor-
phometry were instituted. Clinic viewing workstations were
obtained with professional viewing software, and physicians
and practitioners were trained in software use for review of
images and patient education. A filing system for studies,
including an electronic archive, was inexpensively procured.
Standardized reporting formats for described disease bur-
den, severity, and activity were put info use. Results: The
specified measures greatly enhanced utility of the information
derived from MRI in our clinic. Conclusion: A great amount
of additional value can be obtained in the use of MRI with
appropriate personnel training, a standardized policy
regarding imaging timing and technique, improved hard-
ware and software platform for image viewing, and stan-
dardized reporting format.

Samuel Hunter, MD, PhD; Heli M. Hunter, MSN, APN, MSCN; Janet M.
Brown, MSN, APN, MSCN

Advanced Neurosciences Institute, Nashville, TN, USA

(S54) Treatment of Neuropathic Pain in MS:
Willingness-to-Pay Study

Objectives: Multiple sclerosis (MS) is a chronic disease
affecting the central nervous system. Its prevalence in Cana-
da is ~0.24%, and the prevalence of pain among these
patients is ~71%. Sativex is a new cannabis-based drug
approved in Canada for adjunctive treatment for sympto-
matic relief of neuropathic pain in adult MS patients. A study
was conducted fo determine how much people from the gen-
eral public are willing to pay for Sativex. Methods: A will-
ingness-to-pay (WTP) approach was used. It measures
patients’ preferences for treatments by elucidating which
treatment they prefer and how much they would be willing to
pay in additional insurance premiums to have access to the
treatment should they ever need it. The WTP instrument
included a modified decision board (DB) and a bidding
game. A DB is a visual aid developed to help physicians
present freatment options fo patients in a standardized man-
ner. Two freatment options were presented: a cocktail of
three medications (gabapentin, amytriptyline, and acetamin-

ophen [pills]) and the same cocktail plus Sativex (pills and
oral spray). Information about safety and efficacy for each
option was derived using published literature and input from
clinical experts. The WTP instrument was administered to
500 Canadians, and descriptive statistics were calculated.
Results: The study sample had a mean age of 39 + 13
years, and 56% were women. Of the 500 interviews con-
ducted, 85% were in English and 15% in French; 253
respondents chose pills and oral spray. For these subjects,
the mean WTP in additional monthly insurance premiums
was CAD $8 (range $0-200, median $4). Discussion:
Assuming that 51% of the general population is willing to
pay for the pills and spray as reported in this study, the pre-
miums collected would cover the cost of Sativex for all Cana-
dian MS patients suffering from pain who want this treat-
ment, with a surplus.

Michael Iskedjian, MSc*; Charles Piwko, PhD; Olivier Desjardins, BSc; Basil

Bereza, CFA; Barbara Jaszewski, HonBSc, MBA; Heather McDonald, MSc;
Thomas R. Einarson, PhD; Amiram Gafni

*Pharmldeas Research and Consulting Inc., Oakville, ON, Canada

(S55) MS and Other Autoimmune Diseases

Introduction: Multiple sclerosis (MS) is a demyelinating dis-
ease affecting the central nervous system, with an unknown
origin. The immune system plays a crucial role in its patho-
genesis. Various previous studies have supported the concur-
rence of autoimmune diseases in genetically susceptible pop-
ulations. Coexistence of other autoimmune disorders with MS
supports the autoimmune hypothesis. Objectives: Look for
cooccurrence of autoimmune diseases including thyroid dis-
ease, diabetes, lupus, Sjdgren’s syndrome, and rheumatoid
arthritis in our patient population with MS. Methods: We
selected 400 patients with MS by a retrospective chart analy-
sis. Patients previously tested for serum glucose, thyroid func-
tion, antinuclear antibody (ANA), anti-DNA, SSA, SSB, ery-
throcyte sedimentation rate (ESR), rheumatoid factor (RF),
granular and perinuclear anti-neutrophil cytoplasmic anti-
body (cANCA and pANCA) were included. Patients with
myasthenia gravis, steroid-induced diabetes, or hypothy-
roidism due to interferons were excluded from the study.
Results: Eighty-four percent of patients were female. In the
sample, 82.8% had relapsing-remitting MS, 16.3% had sec-
ondary progressive MS, 0.8% had primary progressive MS,
and 0.3% had primary relapsing MS. Serum glucose was
abnormal in 19.8%, ANA elevated over 1:80 in 19.7%,
ESR abnormal in 18.5%, anti-DNA in 13.8%, hypothy-
roidism in 13.7%, hyperthyroidism in 4.8%, RF positive in
4.3%, and SSA positive in 2.7% that were screened for the
conditions. Conclusion: Association of autoimmune
responses appeared to be present in some MS patients.
Whether this represents an asymptomatic epiphenomenon
deserves further study.

Irfan Jafree, MD; Komal Hashmi, MBBS; Samuel Landero, MD; Gustavo
Suarez, MD; George Hutton, MD; Victor Rivera, MD, FAAN

Maxine Mesinger MS Clinic, Baylor College of Medicine, Houston, TX, USA

(556) Exploring Intervention for Management of
Injection-Site Reactions With Glatiramer Acetate

Background: A common reason for discontinuing therapy
early in the course of treatment for multiple sclerosis (MS) is

International Journal of MS Care

65



the development of local injection-site reactions (LISRs).
Research directed toward reduction of LISRs can aid nurses
who provide training and advice to patients regarding regu-
lar self-injection. Objective: Three studies were implement-
ed to explore interventions for reducing LISRs before daily
injections of glatiramer acetate (GA): elimination of alcohol
wipes, use of warm compresses, and use of oral antihista-
mines. Design/Methods: Single crossover designs with 50
patients were used to investigate the effect of (1) removing
alcohol wipes from the injection-site preparation and (2)
using warm compresses on the injection site for 5 minutes
before self-injection of GA. A randomized placebo-controlled
group design with 80 patients was used to investigate the
effect of using an oral antihistamine 30 minutes before self-
injection of GA. Patients used standardized daily diaries to
record LISRs and were required to pass concordance testing
before participating in the studies. The primary endpoint was
total number of LISRs recorded at 5 minutes postinjection.
Results: There was no statistically significant difference in
LISRs when alcohol wipes were used in the injection prepara-
tion for 30 days. However, patients recorded a significantly
lower number of LISRs when warm compresses were applied
to GA injection sites over 14 days compared with the usual
site preparation (P = .002). Compared with using placebo,
patients who took an oral antihistamine before each self-
injection of GA for 14 days did not record a statistically sig-
nificant difference on the primary endpoints, but some post
hoc exploratory analyses did reveal some statistically signifi-
cant differences between the treatment groups. Conclusion:
At this time, only warm compresses can be recommended for
the management of LISRs associated with self-injection of GA.
Helen Jolly, RN*; Howard Zwibel, MD; MerriKay Oleen-Burkey, PhD; lJill
Conner, MS; Douglas Denney, PhD

*Neurologic Center of South Florida, Miami, FL, USA

(S57) Partnership Between Shared Solutions and
MS Office Nurses: Adherence Enhancement
Program

Obijective: Examine the effectiveness of the Partnership Pro-
gram, a 90-day adherence enhancement program for multi-
ple sclerosis (MS) patients undergoing therapy with glati-
ramer acefate who are at high risk of early nonadherence.
Patients in this program received support from Shared Solu-
tions (SS) combined with regularly scheduled contacts from
MS office nurses (PS condition). The combined program was
compared with the SS program alone (SS condition). Back-
ground: MS patients beginning therapy with disease-
modifying therapies sometimes find it challenging to remain
on therapy during the first 90 days. SS has developed a pro-
gram to identify patients who are at high risk of early nonad-
herence and then tailor communication and support to the
needs of each patient. This study was designed to evaluate
the efficacy of supplementing the SS program with contacts
by MS office nurses in terms of increasing adherence beyond
that achieved by the SS program alone. Design/Methods:
This study conformed to an open-abel, prospective, parallel
cohort design with participants assigned to either the PS con-
dition (n = 87) or the SS condition (n = 220). Both conditions
afforded unlimited telephone interactions between the patient
and SS nurses. The PS condition included four additional

office visits and one scheduled telephone contact conducted
by MS office nurses over the course of the 90-day study. The
primary outcome measure was the 90-day adherence to
glatiramer acetate therapy. Results: Preliminary data on
97% of 307 participants that completed 90 days of therapy
revealed that 94% were adherent in the PS condition com-
pared to 88% adherence in the SS condition. Conclusion:
Preliminary results indicate that the adherence enhancement
program partnering the MS office nurses with SS may
improve 90-day adherence to glatiramer acetate.

Pat Kennedy, NP*; Allen Bowling, MD; Carol Saunders, RN; Barb Beach, RN;
Jill Conner, MS; Douglas Denney, PhD

*Rocky Mountain MS Center, Englewood, CO, USA

(S58) Fatigue and Depression: Relationship to
Disease-Modifying Therapy

Fatigue is the most common symptom for multiple sclerosis
(MS) patients, and >40% describe it as their worst symptom.
At the University of Louisville MS Care Center Program site at
Baptist Hospital East, patients are evaluated for fatigue using
the Modified Fatigue Impact Scale (MFIS) at each visit in
addition to assessments for changes in response to their dis-
ease-modifying therapy (DMT).These assessments include the
Expanded Disability Status Scale (EDSS), timed 25-foot walk,
box and blocks, 9-hole peg test, Beck inventory (Bl), and
CogniStat to assess cognitive impairment. A retrospective
analysis in 2003 suggested improvement in MS fatigue in
patients treated with glatiramer acetate (GA). The current
study conducted a more comprehensive analysis to deter-
mine the relationship, if any, between DMT and fatigue and
depressive symptoms. The analysis included 142 MS patients
who had been on either GA or interferon beta exclusively.
The assessments were obtained at baseline within 6 weeks of
initiating a DMT. A mean difference between the baseline
MFIS score and the Bl score and the last assessment was
used. This eliminated the difference in baseline scores
between the two treatment groups. Patients on GA showed a
greater improvement in MFIS scores than inferferon-treated
patients. This was statistically significant at 4 years in
patients receiving GA who were not on treatment for fatigue.
There was no difference in the change in Bl scores between
the two groups whether treated or not treated with antide-
pressants. No statistically significant difference was found,
although the interferon-beta group showed a decrease over
time compared with the GA group.

Stephen Kirzinger, MD, FAAN; Angela Siegwald, RN, MSCN;

Bryce Crush, BA

Baptist Hospital East MS Center, Department of Neurology, University of
Louisville School of Medicine, Louisville, KY, USA

($59) Evaluation of Topical Interventions in
Reduction of Injection-Site Reactions After
Interferon Treatment for MS: Final Results

Background: Injection-site reactions (ISRs) are common
with injected multiple sclerosis (MS) treatments. Over-the-
counter (OTC) topical anti-inflammatory agents are often rec-
ommended to treat ISRs, but their efficacy has not been stud-
ied in well-controlled clinical trials. Objective: Evaluate the
ability of three OTC topical agents to reduce ISRs in patients
with relapsing-remitting MS (RRMS) treated with subcuta-
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neous interferon beta-1a. Methods: This analysis included
two independent, 9-week, multicenter, open-label, crossover
studies to assess the effect of hydrocortisone, witch hazel, or
moisturizing lotion in patients with ISRs. Patients with ISRs
(defined as redness at least 20 mm in diameter 48-72 hours
postinjection) were randomly assigned to either study to
apply an anti-inflammatory or moisturizing lotion immediately
postinjection for 2 weeks. Participants then switched from
moisturizing lotion to an anti-inflammatory or vice versa for
the final 2 weeks. ISRs were measured at 48-72 hours and
1 week postinjection. The primary outcome measure was the
difference in the mean diameter of redness 48-72 hours
postinjection. Planned enrollment was 150 subjects in each
crossover study. Results: Subjects were typically female
(>80%) and white (>90%), with a mean age of 41 years.
The average baseline diameter of injection-site redness
before topical intervention in the hydrocortisone/moisturizing
lotion crossover study was 35.9 mm (n = 49), and mean red-
ness diameter at 48-72 hours postinjection (+SE) was 32.5
mm (+1.8) with hydrocortisone and 29.6 mm (+1.8) with
moisturizing lotion (P = .042). After 1 week, the respective
diameters were 28.2 mm (£2.0) and 26.3 mm (x2.0; P =
.208). Similar results were found in the witch hazel/moistur-
izing lotion study at interim. Conclusions: Hydrocortisone
and moisturizing lotion appear to reduce redness in patients
with severe ISRs but may be useful when redness is not as
severe. The final results of this study are presented.

Kiren Kresa-Reahl, MD, MDS*; Ahmad AL-Sabbagh, MD; Randy Benneit;
Barry Singer, MD; Vamil Divan, MD; Amy Perrin-Ross, MSN, CNRN, RN,
APRN, MSCN; Dan Mikol, MD, PhD; on behalf of the ASSIST Study Group

*Capitol Neurology, Charelston, WV, USA

(S60) Behavior of MS During Pregnancy and After
Delivery

Introduction: Multiple sclerosis (MS) most commonly
affects women during childbearing years. Therefore, it is
important for health care providers to know more about the
behavior of MS during pregnancy to provide appropriate
counseling. Recent studies have shown significant decreases
in the relapse rate during the third trimester of pregnancy
and an increased risk of exacerbations after delivery. During
the postpartum period, various regimens have been studied
to decrease the relapse rate, including the use of infravenous
(IV) steroids right after delivery. Objective: Assess frequen-
cy of relapses during pregnancy and the first year after deliv-
ery and the relationship between relapses and treatment in a
large academic MS clinic. Methodology: Prospective and
retfrospective study in progress. Up to 50 women with MS
who are or were pregnant and were seen at the MS clinic
between January 2000 and December 2006 are included.
Their medical records are being reviewed for frequency,
quantity, and treatment of relapses during pregnancy and
first postpartum year. Information is also being collected
regarding the pre- and postpregnancy immunomodulatory
therapy used. Results: Sixteen patients have been screened
so far. Nineteen pregnancies occurred after MS was diag-
nosed. Five patients are currently pregnant. Two patients had
a relapse while pregnant. Fourteen patients were treated
with prophylactic IV steroids after delivery. Four patients had
a relapse within the first postpartum year, one of whom had

not received steroid prophylaxis. Ten patients were on inter-
feron beta before pregnancy, three on glatiramer acetate,
and one on monthly IV steroids. Two patients were not on
MS therapy. Conclusions: Understanding the relationship
between MS and pregnancy will help provide better care
and management for patients during and after pregnancy.
Greater knowledge in this area will lead to more effective
standardized management, helping to decrease the relapse
rate among postpartum MS patients.

Samuel Landero, MD; Victor Rivera, MD; George Hutton, MD; Gustavo
Suarez, MD; Juan Ramirez, MD

Baylor College of Medicine, Houston, TX, USA

(S61) Combination Therapy With Mycophenolate
Mofetil in MS

Obijective: Establish safety, clinical, and immunological
findings in multiple sclerosis (MS) patients on combination
therapy (CT) with mycophenolate mofetil (CellCept; CC).
Design/Methods: In 35 MS patients with progressive neu-
rological symptomatology on CT with interferon beta (INFp)-
la (Avonex), prednisone, average dose <0.12 mg/kg daily,
and azathioprine (AZA), 1.5-3 mg/kg daily, AZA was
replaced by CC 2 g/day and continuously administered for
12 months. There were six (17%) dropouts: one with
increased aspartate aminotransferase and alanine amino-
transferase for >3 months, two for treatment-unrelated med-
ical problems, and three because of nonadherence. Flow
cytometry (FC) using CD3, CD4, CD8, CD14, CD16, and
CD19 antigens after 6 months of treatment including 20
untreated MS patients (UMS) was performed. Serum tumor
necrosis factor (TNF) a, soluble interleukin (IL) 2 receptor
(sIL2R), soluble intercellular adhesion molecule, IL-10, IL-12,
and soluble CD95 were monitored in 3-month intervals,
including 18 healthy individuals (HC). Results: No serious
adverse effects of CT with CC were established. Expanded
Disability Status Scale rating remained unchanged (from
470 £ 1.78 10 4.80 £ 1.98 in 1 year, P =.7689). Annual-
ized relapse rate was 0.31. No opportunistic infections were
reported. Compared with UMS depletion of CD3+ cells
(944.07 + 628.08/pL; P=.0019), CD8+ T cells (266.58 +
171.41/pL; P = .0157), CD16+ cells (90.24 + 50.50/pL;
P = .0007), and CD19+ B cells (81.96 + 78.49/pL; P =
.0003), with cell count low as 12/pl and increase in CD14+
cells (410.58 = 162.53/pL; P = .0003) was established.
Compared with HC, downregulation of serum TNF-a (P =
.0099) and IL-12 (P = .0129) levels was recorded. There
was no correlation between serum immunologic markers and
subpopulations of immunocompetent cells. Conclusions:
Therapeutic trial with CT using CC is indicated in individual
MS patients presenting breakthrough symptoms on monother-
apy with INFB. Absent depletion of CD8+ T cells and/or
CD19+ B cells or downregulation of serum TNF-o and IL-12
levels suggested suboptimal response to CT with CC not cor-
related with routine magnetic resonance imaging studies.

Heidi Lee, MD*; Clare A. Braun Hashemi, MD; Margaret L. Frazer, MD;

Oldrich J. Kolar, MD, PhD; Carl Ma; Karen D. Rodman, MD; Ying C.Q.
Zang MD, PhD

*Indiana Center for MS, Indianapolis, IN, USA
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(S62) Is Percutaneous Tibial Nerve Stimulation
Useful for Detrusor Hyperactivity in MS
Population?

Detrusor hyperactivity is one of the most frequent urinary fea-
tures. In fact, 34-99% of multiple sclerosis (MS) patients
have this problem during the disease course. High frequency
is one of most disabling urinary symptoms, because it affects
patients in different settings, affecting quality of life (QOL)
because patients often change their social behavior. This
study evaluated the effectiveness of a rehabilitation program
with percutaneous tibial nerve stimulation (PTNS) in MS
patients with detrusor hyperactivity without obstructive feature
being followed in a specialized rehabilitation center and the
impact of this problem on their QOL. Fifty MS patients with
detrusor hyperactivity symptoms (frequency, urgency, urge
incontinence, nocturia) were enrolled in the study. Data col-
lected at Time O (pretreatment) included age, Expanded Dis-
ability Status Scale, course and duration of disease, current
pharmacological therapies, mobility status with Hauser
ambulation index, symptoms (urgency, refention, hesitation,
urge incontinence, frequency), postvoid residual (PVR) with
bladder ultrasound, Wagner test, visual analog scale (VAS),
urodynamic investigation (if PYR 80 ml or if patient presents
retention symptoms). Patients also completed a 5-day blad-
der diary. The rehabilitation program consisted of 12 ses-
sions, twice a week, of PTNS with superficial electrodes. Dur-
ing the rehabilitation treatment period, pharmacological
therapies were not modified. At the end of the rehabilitation
program, we recorded all patient symptoms, PVR, Wagner
test, VAS, and 5-day diary. Primary outcomes included mean
number of episodes of urinary frequency in 5 days (bladder
diary) and mean number of episodes of leakage (bladder
diary). Secondary outcomes included change in Wagner test
and VAS. They also submitted PVR to exclude retention as
complication of the treatment.

Laura Lopes de Carvalho, MD; Marina Causa, PT; Roberta Motta, MSN;
Mario Alberto Battaglia, MD

Italian MS Society, Genoa, ltaly

(S63) Effectiveness of Education in Addressing
Issues of Abuse and Neglect in People With MS

Background: Reports from health care professionals have
identified the need for information about abuse and neglect.
Reports from 10% of women with multiple sclerosis (MS) who
participated in a home-based gynecological care program
indicated that they were victims of domestic violence.
Objectives: Provide health care professionals, people with
MS, and care partners with tools to identify people at risk of
abuse and neglect and offer subsequent safety options and
referrals to National MS Society (NMSS) Chapters and other
community resources. Methods: A parttime medical advo-
cate provided education to grand rounds physicians, interns,
residents, and nurses; inferdisciplinary team members at both
MS centers; judiciary, attorneys, and law enforcement; other
health care professionals, including occupational and physi-
cal therapists and medical office staff; and community organ-
izations. On state and national levels, the medical advocate
provided education to members of Pennsylvania Home
Health Care Nurses, NMSS staff, people with MS and their
care partners, Pennsylvania State Legislature, and members
of the US House and Senate. Seminars, testimony, teleconfer-
ences, webcasts, support groups, and newsletters were the

modalities used to present information about definition and
types of abuse, assessing and identifying signs of abuse and
neglect, safety planning, and options and community refer-
rals. Results: Collectively since the project’s inception,
>7000 people with MS, health care professionals, and oth-
ers have received prevention/education and community
resource information. Referrals from people with MS and
health care professionals increased weekly by 200% to
NMSS Chapter. Conclusions: Health care professionals
were more prepared to provide a comprehensive system of
care, with focus on increased patient safety. People with MS
who were experiencing abuse or neglect were more likely to
disclose to a trained professional equipped with information
and immediate access to referrals for protective services.
Anne Mageras, BS, SW*; Sherie Lammers; Margie O’Leary, MSN, RN, MSCN
*National MS Society, Pittsburgh, PA, USA

(S64) Bladder Care for Veterans With MS Differs
by Treatment Location

Background: More than 25,000 veterans with multiple
sclerosis (MS) receive care through the Veterans Health
Administration (VHA). Previous work suggested that veterans
with MS treated through VHA had greater access to multidis-
ciplinary care than veterans treated elsewhere. It is unknown
whether other VHA-related differences in processes of MS
care exist. Objective: The North American Research Com-
mittee on Multiple Sclerosis (NARCOMS) registry is a self-
report registry for MS patients, including veterans who
receive care through VHA (VHA veterans) and veterans who
do not (non-VHA veterans). We aimed to compare bladder
management reported by the two groups. Methods: Reg-
istry participants self-report demographics and clinical infor-
mation regarding their MS at enrollment and semiannually
thereafter. In the fall 2005 update questionnaire, we collect-
ed the Urogenital Distress Inventory-6 (UDI-6), urological
investigations, and treatments. We compared VHA and non-
VHA veterans using x? tests for categorical variables and
Kruskal-Wallis tests for continuous variables. Using multivari-
ate logistic regression, we assessed the independent associa-
tion of VHA care with investigations or treatments, after
adjustment for confounders. Results: One thousand two
hundred forty-seven veterans responded to the questionnaire,
of whom 1230 (98.6%) reported where they received their
health care. Of these, 583 (47.4%) received some or all of
their care through VHA. Most participants were men (82%),
white (91%), and had a mean age of 52.5 (standard devia-
tion 10.6) years. VHA veterans were older, more likely to be
nonwhite, less likely to have a bachelor’s or postgraduate
degree, and had lower annual income than non-VHA veter-
ans. VHA veterans were younger at symptom onset and
diagnosis and reported higher levels of disability in all
domains. VHA veterans more frequently reported undergoing
urological investigations than non-VHA veterans (adjusted
odds ratio 2.02, range 1.55-2.61). VHA veterans more fre-
quently reported using pharmacologic and nonpharmacolog-
ic interventions. Conclusion: There are differences in the
processes of MS bladder care between VHA and elsewhere;
this type of variation suggests there are opportunities to opti-
mize such care.

Ruth Ann Marrie, MD, MS*; Gary Cutter, PhD; Tuula Tyry, PhD; Timothy
Vollmer, MD; Denise Campagnolo, MD, MS

*Cleveland Clinic, Cleveland, OH, USA
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(S65) Comorbid Conditions Are Common in MS

Background: Multiple sclerosis (MS) is associated with
substantial morbidity and mortality. The impact of comorbidi-
ty on MS-related outcomes is unknown. Comorbidity is com-
mon in the general population, increases with age, and is
associated with a broad range of adverse health outcomes.
The potential benefits of studying comorbidity in MS include
improved prognostication, insights into the etiology and
pathogenesis of MS, and the treatment of comorbidities as
an avenue for improving outcomes. Obijective: Describe the
comorbid health conditions of participants in the North Amer-
ican Research Committee on Multiple Sclerosis (NARCOMS)
registry. Methods: Registry participants selfreport demo-
graphic and clinical information regarding their MS at enroll-
ment and semiannually thereafter. In the fall 2006 update
questionnaire, we queried participants regarding physical
and mental comorbid conditions. Inclusion criteria were resi-
dence in the United States, age at symptom onset between
16 and 60 years, and date of birth reported at enrollment.
Results are age standardized to the US 2000 Census popula-
tion. Results: Of the 17,961 registry participants eligible
for this survey, 16,189 met the inclusion criteria. Of these,
8983 (55.5%) responded to date. Most participants were
women (75.8%), white (94.3%), and had a mean age of
52.7 (standard deviation 10.4) years. Comorbidity was com-
mon; 6887 (76.7%) participants had =1 physical comorbidi-
ty, of whom 2098 (30.4%) participants had 1 comorbidity,
1760 (25.6%) had 2, and 3025 (44.0%) had =3. The most
frequently reported comorbidities (age adjusted) were hyper-
cholesterolemia (28.4%, 24.4-32.4%), hypertension
(22.0%, 21.1-22.9%), arthrifis (10.9%, 10.2-11.6%), irrita-
ble bowel syndrome (10.9%, 10.0-11.7%), and lung dis-
ease (12.8%, 12.0-13.6%). Compared with the general
population, hypertension (popn 25.3%, 23.3-27.3%) and
irritable bowel syndrome (popn 3.3%) are more common in
MS. More than 15% of the general population has hypercho-
lesterolemia, and 9.3% use lipid-lowering agents, suggesting
this is also more common in MS. Conclusion: Comorbid
health conditions are common in MS and deserve further
investigation.

Ruth Ann Marrie, MD, MS*; Gary Cutter, PhD; Tuula Tyry, PhD; Timothy
Vollmer, MD; Denise Campagnolo, MD, MS

*Cleveland Clinic; Cleveland, OH, USA

(S66) New Scale for Measuring Fatigue in MS:
Linear Fatigue Index (LFI-10)

Background: The objective was to design a new scale that
would measure the symptom of fatigue in multiple sclerosis
(MS) by generating data that would fit the Rasch measure-
ment model. The Rasch model satisfies the axioms of funda-
mental measurement and is the only way to convert ordinal
scale scores into interval level data suitable for parametric
analysis. Fatigue was defined as reversible motor and cogni-
tive impairment with reduced motivation and desire to rest,
either appearing spontaneously or brought on by mental or
physical activity, humidity, acute infection, and food inges-
tion. It was relieved by daytime sleep or rest without sleep
and occurred at any time but was usually worse in the after-
noon. This was the underlying construct of the scale.
Method: Scale items were based on themes and phrases

derived from 40 semistructured interviews on fatigue in MS
and appraised by an expert panel of neurologists, rheumatol-
ogists, sleep physicians, and therapists. A 52-item scale with
a 4-point Likert response option was put to 15 patients, in the
MS clinic, who were asked to provide a running commentary
during completion; this enabled identification and remedy of
any gross problems with wording. It was then mailed to
patients with clinically definite MS of any age, sex, disability,
and disease type attending two centers in the United King-
dom. Results: Data from 635 respondents (52% response)
were analyzed. Misfitting items, including those displaying
differential item functioning for any of a wide range of per-
son factors, were discarded. A final 10-item scale was pro-
duced. External comparison was made to some commonly
used, existing fatigue scales. Conclusion: The resultant
scale was shown to fit the Rasch model; the scale can there-
fore be assumed to both measure a unidimensional construct
of fatigue and generate interval level data. Concepts underly-
ing the scale are discussed.

Roger Mills, MRCP(UK); Carolyn Young, FRCP

Walton Centre for Neurology and Neurosurgery, Liverpool, Merseyside, UK

(S67) Physical Activity, Neurological Impairment,
and Disability in Individuals With MS

Background: Multiple sclerosis (MS) is a chronic neurologi-
cal disease that involves demyelination and transection of
axons with the disease process resulting in neurological
impairment and disability. Objective: This study examined
the association of physical activity with neurological impair-
ment and disability in people with MS. Methods: Eighty
individuals with MS wore an accelerometer for a 7-day peri-
od as a measure of physical activity and completed the
Symptom Inventory and Performance Scales. Results: There
was a large correlation between scores from the accelerome-
ter and Symptom Inventory (r = -0.56, P < .0001; p =
-0.58, P < .0001) and a moderate correlation between
scores from the accelerometer and Performance Scales (r =
-0.39, P<.0001; p = -.48, P < .0001). Regarding the sub-
scales of the Performance Scales, there was a large correlo-
tion between scores from the accelerometer and the mobility
subscale (r=-0.60, P < .0001; p = -.64, P< .0001). Con-
clusions: Our findings indicated that physical activity was
associated with reduced neurological impairment and dis-
ability in individuals with MS and provided a basis for using
an accelerometer and the Symptom Inventory and Perform-
ance Scales as outcome measures in large-scale prospective
and experimental examinations of the effect of physical activ-
ity behavior on disability and dependence in MS.

Robert Motl*; Erin Snook; Tuula Tyry; Timothy Vollmer

*University of lllinois at Urbana-Champaign, Urbana, IL, USA

(568) Lived Experience of MS: Family Perspective

Goal: The goal of this study was to increase understanding
of how parents and children cope with parental multiple scle-
rosis (MS). Background: MS is a common neurological ill-
ness affecting individuals in the most productive time of their
lives. It can be diagnosed at any age; however, it is usually
diagnosed during the early adult years, when parenting is
most important. Individuals are not only affected by the physi-
cal symptoms such as vision problems and debilitating
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fatigue, they also face emotional problems such as depres-
sion and anxiety. The ability to cope effectively with the phys-
ical and emotional symptoms of MS directly affects the per-
son’s ability fo maintain a high quality of life. The inability to
adjust will not only negatively influence individuals with the
illness but the entire family, including their children. Conse-
quently, it is important that family therapy interventions are
developed to assist the families that are facing chronic illness-
es, specifically MS. Methods: A quadlitative approach, the
phenomenological method, was used for this study because
it allowed the researcher to understand the essence of living
with or having a parent with MS. Participants included five
male and female parents age >18 years and children ages
11-16 years who volunteered after being recruited through
self-help groups. They responded to short questionnaires con-
cerning their level of disability, symptoms, ability to cope,
and family relationships. They participated in separate open-
ended interviews answering 10 questions about the experi-
ence of having MS or a parent with MS. Results: This
poster identifies the emotional responses of children who
have a parent with MS, how a parent’s coping style affects
the children’s adjustment, and how having MS affects parent
ing abilities. One significant theme that emerged in this study
was the value of being involved in peer support groups. The
groups not only helped the parents cope with MS but also
their children. Conclusion: This information will assist fami-
ly therapists who provide intervention to families living with
MS to achieve a deeper understanding of how MS affects
families. The insights gained from this study will help family
therapists with planning treatment goals.

Joanne L. Nelson, PhD, LCSW

A New View Counseling Center, Oviedo, FL, USA

(S69) Assessing Functional Status of Cohort of
Patients With MS Using LIFEware System

Through our studies of functional status, we have developed
a measure of disability and associated limitations as experi-
enced and self-reported by patients with multiple sclerosis
(MS) called the MSPhysical, which is a component of the
LIFEware System. Specifically, the MSPhysical is a composite
of self-report measures (patientreported outcomes) of disabili-
ty and associated limitations. This study used the MSPhysical
measure fo assess MS patients from the Jacobs Neurological
Institute (JNI) in Buffalo, New York; JNI is the largest site with-
in the New Yok State MS Consortium. There were 788
patients in the cohort. Patients were assessed at enrollment
and 5-year follow-up. The study objectives were twofold: to
assess changes in health and functional status in patients
over time and to determine relationships between self-report-
ed daily functioning and other quality-of-daily-living indica-
tors. Longitudinal analyses demonstrated consistent ratings
(no change) from enrollment to 5-year follow-up in the num-
ber of patients reporting limitations in bowel and bladder
function, pain, or fatigue. The percentage of patients report
ing good mood increased (P < .05) over the 5-year period.
There was a significant correlation between reported overall
satisfaction with life and disease severity. The MSPhysical
correlated highly with the Expanded Disability Status Scale
(EDSS) (r = —0.79), although the MSPhysical ratings were
better distributed across the sample than were EDSS scores.

The MSPhysical measure appeared to be a valid measure of
functional status with the additional benefit of capturing the
patients” perspective.

Paulette Niewczyk, MPH*; James Graham, PhD; Bianca Weinstock-Guttman,

MD; Frederick Munschauer, MD; Barbara Teter, PhD; Robert Zivadinov, MD,
PhD; Carl V. Granger, MD

*University at Buffalo, Amherst, NY, USA

(S70) Is There Risk of MS Relapse With
Concomitant Use of Glatiramer Acetate and
Antihistamines?

Background: Antihistamines (AHs) are used in multiple
sclerosis (MS) to control allergic symptoms and for relief from
injection-site reactions. The potential for these drugs tfo inter-
act with immune-modulating therapy is currently unknown.
This study was conducted to explore whether concomitant
use of glatiramer acetate (GA) and AH therapy affected the
rate of MS relapse. Objective: Examine the risk of relapse
among patients with MS who were simultaneously prescribed
GA and AH therapy. Design/Methods: Medical and
pharmacy claims data were culled from the PharMetrics
Patient-Centric Database from January 1997 to March
2004. GA users were identified and followed until discontin-
uation or disenrollment. Patients receiving concomitant pre-
scription AH therapy were identified; because over-the-
counter (OTC) AH use was not detectable but represented a
potential exposure of interest, the presence of allergy-related
medical encounters was used as a proxy. The outcome of
interest was the rate of MS relapse (ie, hospitalization for MS
or an outpatient encounter followed by steroid taper). A
recurrent-event adaptation of Cox proportional hazards
regression was used to generate adjusted relapse risk esti-
mates. Results: Four thousand three hundred thirty-four
patients receiving GA therapy were identified and followed
for 10 months on average; 537 (12.9%) had concomitant
AH use, and 1015 (23.4%) were potential OTC AH recipi-
ents. The mean (standard deviation) age of the sample was
42.9 (9.6) years; 78% were women. The overall incidence
of relapse was 169.1 events per 1000 person-years. Con-
comitant AH use did not significantly affect relapse risk in
recurrentevent modeling controlling for age, sex, OTC AH
use, and prior relapse (hazards ratio [HR] 0.816; 95% confi-
dence interval [CI] 0.638-1.043). A second model was
specified excluding potential OTC AH users; findings for AH
were similar (HR 0.962, 95% Cl 0.675-1.373). Conclu-
sions: No signal for increased relapse frequency was seen
in patients using prescription AH concomitantly with GA.
MerriKay Oleen-Burkey, PhD*; Daniel Ollendorf, MPH;

Jane Castelli-Haley, MBA

*Teva Neuroscience, Kansas City, MO, USA

(S71) Optimal Interferon Therapy in RRMS:
Systematic Review of Head-to-Head Trials

Background: Interferon-beta (IFNB) treatments have been
shown to limit disability progression, relapse rate, and mag-
netic resonance imaging (MRI) progression in relapsing-remit-
ting muscular sclerosis (RRMS). However, it remains unclear
which IFNB agent or dose is optimal. We compared the effi-
cacy of the three IFNB treatments in head-to-head trials in
adults with RRMS. Methods: We searched the OVID Med-
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line and Cochrane Library databases using keywords multi-
ple sclerosis, interferon beta-1a, and interferon beta-1b and
limited our search to 1966 to present, English language,
RRMS, and clinical trials. A bibliographic search for addi-
tional sources was also performed. Selected studies had to
be head-to-head trials involving at least two of the three IFNB
agents and measure at least one primary endpoint, including
MRI progression, relapse rate, or disability progression.
Three independent reviewers abstracted data using a stan-
dard form. Data were pooled qualitatively by MRI progres-
sion, relapse rate, and disability progression endpoints. A
meta-analysis of the findings is presented. Results: Seven
trials met inclusion criteria. All three studies measuring
relapse rate found better reductions for high-dose IFNpB-1a
(HD1a) or high-dose IFNB-1b (HD1b) compared with low-
dose IFNB-Ta (LD1a). Both frials measuring MRI progression
clearly favored high-dose IFNB. Two of three studies measur-
ing disability progression favored HD1a or HD1b over LD1q,
with the other trial finding no difference. There were no
major differences between HD1a and HD1b on any of the
primary endpoints. Conclusions: HD1a or HD1b was
favored over LD1a for reducing relapse rate and MRI pro-
gression. There may be marginal advantage to HD1a or
HD1b for reducing disability progression. Most studies had
methodological flaws, and there was variability in measure-
ment of primary endpoints across studies. Standardization of
definitions and measurement of primary outcomes, improved
study design, and more detailed adverse event investigation
is recommended for future MS immunotherapy frials.

Brant Oliver, NP, MSN, CS*; Erol Kohli; Lynn Chen

*MS Center at Dartmouth, Dartmouth-Hitchcock Medical Center,
Lebanon, NH, USA

(S72) Impact of Neutralizing Antibodies to
Interferon Beta on Biomarker Response: Results
From INSIGHT Study

Binding fo the interferon (IFN) receptor, IFNAR, is essential
for the pharmacologic effect of IFNB. This study examines the
impact of neutralizing antibodies (NAbs) against IFNB on the
in vivo response of three biomarkers, including the two most
sensitive, that increase after IFNAR receptor binding. NAb
development to IFNB and its negative impact on clinical out
comes is well established in cross-sectional studies. However,
several variables confound the detection of a clear impact of
NAbs in individual MS patients. Hence, there is a need to
assess the effect of NAbs on the biological response in indi-
viduals. This is a multicenter, open-label, serologic study com-
paring IFNB-induced biomarker response in NAb+ vs NAb-
patients continuously treated with any currently approved
IFNB. Blood was collected for enzyme-inked immunosorbent
assay, viral cytopathic effect, and biomarker analysis 9-12
hours after the patients’ last dose of IFN. Patients were
assigned to one of three groups based on screening BAb
and NAb ftiters (group 1, BAb+/NAb+ [28/220 NU/ml],
n = 84; group 2, BAb—/NAb- [<8/<20 NU/ml], n = 10;
and group 3, BAb+/NAb- [28/<20 NU/mL], n = 9). Final
data from all patients are presented. Current data available
from 555 screened and 103 enrolled patients were exam-
ined. The incidence of NAb positivity was 22%, 22%, 26%,
and <1% for Rebif 22 pg, Rebif 44 pg, Betaseron, and

Avonex, respectively. Human myxovirus protein (MxA)
mRNA response in NAb+ vs NAb- patients demonstrated
that NAb+ patients had a significantly reduced response to
IFNB (NAb+ median 2.7, NAb— median 19.3, P < .0001).
Similar results were seen for viperin and IFIT-1. Significant
negative correlations were observed between NAb titer lev-
els and biomarker response (Spearman r = -0.763, -0.732,
a n d
-0.709 for MxA, viperin, and IFIT-1, respectively, all P <
.0001). These data confirm the wide variability in incidence
of NAbs among the IFN products and provide evidence that
even modest fiters of NAbs can abolish the pharmacologic
response to [FN.

Andrew Pachner, MD*; Barry Singer, MD; Harold Moses, MD
*UMDNJ-Medical School, Newark, NJ, USA

(S73) Vinpocetine and Rivastigmine in
Amelioration of Cognitive Impairment in MS

Introduction: Cognitive impairment represents one of the
prominent clinical modalities in multiple sclerosis (MS)
patients. Treatment of this disorder is difficult because of pro-
gressive organic brain damage. No superior drug or other
treatment mode was established so far. We present our expe-
rience with two drugs, the nootropic agent vinpocetine and
the cholinergic drug rivastigmine. Methods: Twenty-five
whites, 17 women, with mean age 44 + 4 years were treaf-
ed for 12 weeks with vinpocetine 15 mg/day and rivastig-
mine 3 mg twice daily. Treatment effect was assessed using
the Brief Cogpnitive Rating Scale (BCRS) at baseline, 6 weeks,
and 12 weeks. Results: At the start of the treatment, the
mean BCRS scores for concentration, recent memory, past
memory, orientation, and functioning/self-care were 4.3
0.5,3.3+1.0,3.520.9,2.2+0.4, and 3.1 + 0.8, respec-
tively. After 6 weeks, BCRS scores were 3.1 £0.7, 3.6 =
0.8,3.6 1.0, 1.1 +0.3, and 2.1 = 0.9, respectively. At
the study end, BCRS scores were 2.1 +0.9,2.5+1.2,3.3 =
1.4,1.9 = 0.7, and 2.4 = 1.4, respectively. Discussion:
Our results showed that vinpocetine and rivastigmine, in
combination, were clinically effective in ameliorating cogni-
tive impairment in MS.

Mihailo Pantovic, Prof.*: Dragan Ravanic, Prof.; Svetlana Miletic Drakulic,
Assist. Prof.; Dragan Milovanovic, Prof.

*Medical Faculty and Clinical Centre, Kragujevac, Serbia

(S74) Impact of Oral Antihistamine on Local
Injection-Site Reactions With Glatiramer Acetate

Background: Although generally not serious in nature,
local injection-site reactions (LISRs) can be troublesome to
patients beginning injectable multiple sclerosis (MS) therapies
and can lead to treatment discontinuation. This was one of
several studies designed to explore the effect of a shortterm
intervention on the frequency and type of LISRs encountered
by patients using glatiramer acetate (GA). Objective: Com-
pare LISRs between patients receiving an oral antihistamine
or a placebo 30 minutes before daily injections of GA.
Design/Methods: This double-blind, randomized, placebo-
controlled study enrolled patients who had started GA thera-
py within the past 3 months. Patient diaries were used to
determine the number of LISRs occurring across a 14-day
baseline period followed by a 14-day treatment period,
expressed as LISR scores. The outcome measures were the
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LISR scores reported immediately, 2 minutes, and 5 minutes
postinjection for 2 weeks during both baseline and treatment
periods. Mean LISR scores during the baseline period were
compared with those during the treatment period using
paired-sample f tests. Results: Eighty-five patients were ran-
domized; 83 completed a 14-day baseline period followed
by a 14-day treatment period. A decline in the LISR scores at
each postinjection time interval in the antihistamine arm, but
not in the placebo arm, was observed. However, the com-
parison between arms was not statistically significant (prima-
ry endpoint]. Post hoc exploratory analyses did reveal some
statistically significant differences between the treatment and
placebo arms. Conclusions: Although modest effects were
seen in the active treatment group when LISRs were com-
pared before starting the antihistamine and during antihista-
mine therapy, there were no statistically significant differ-
ences between the treatment group and the placebo group
on the primary endpoint. Antihistamine use as a strategy to
reduce LISRs in patients on GA therapy cannot be recom-
mended at this time.

Gabriel Pardo, MD*; Christine Boutwell, MD; Jill Conner, MS; Douglas
Denney, PhD

*MS Center of Oklahoma, Oklahoma City, OK, USA

(S75) Care Plan to Improve Adherence to
Glatiramer Acetate Among Patients at Risk of
Nonadherence

Background: Published studies have shown that all four of
the multiple sclerosis (MS) injectable therapies have poor
adherence during the first 6 months of therapy. Shared Solu-
tions (SS), a company-sponsored MS patient support pro-
gram, maintains data that further indicate 72% of the
patients who stop glatiramer acetate (GA) therapy within the
first 6 months of initiating therapy actually do so within the
first 90 days.Objective: Determine whether patients who
are likely to stop GA therapy in the first 3 months can be
identified using a predictive model and whether patients at
high risk of nonadherence will maintain their therapy when
additional SS support is provided. Design/Methods:
Drawing from published literature and the experiences of the
SS nurses who counsel patients beginning therapy with GA,
characteristics for a predictive model of early nonadherence
were identified. Questions assessing these characteristics
and a statistical framework for the responses, as well as
patient-specific care plans, were implemented. Ninety-day
adherence to GA therapy was compared to adherence in a
sample of 5433 patients who initiated therapy before the
advent of the model. Results: Among 10,814 patients, the
predictive model successfully identified 70% who were at
high risk for stopping therapy in the first 90 days. Of patients
placed in the extensive care plan, ~30% who would have
stopped remained on GA therapy through the first 90 days
of use. SS's 90-day discontinuance rate has been reduced
from 11% to 8.9%, a 19.1% improvement. Additionally,
beyond 90 days, these patients demonstrated normal adher-
ence patterns. Approximately 420 patients per year now
maintain their GA therapy rather than stopping early. Con-
clusions: The predictive model does identify patients who
are likely to stop GA in the first 90 days of therapy, and
additional SS support is successful in helping more patients
to be adherent through 90 days.

Dot Parker, MBA; Barb Beach, RN

Teva Neuroscience, Kansas City, MO, USA

(S76) Assessing Patient Satisfaction With
Autoinjector for IM IFNg-1a (Avonex)

Background: Patients with multiple sclerosis (MS) may
experience difficulty administering disease-modifying thera-
pies (DMTs) because of disability or fear of self-injection.
Autoinjectors may make DMTs easier to administer. Objec-
tive: Evaluate patient satisfaction with a single-use autoinjec-
tor for intramuscular (IM) interferon beta-1a (IFNp-1q,
Avonex; Biogen Idec, Inc.). Design/Methods: Patients
with MS were included in this multicenter, open-label,
crossover comparator study if they were 18-65 years of age
(inclusive) and had used IM IFNB-1a for =12 weeks. Patients
injected IM IFNB-1a 30 ug once weekly for 4 weeks. During
Week 1, patients injected the IM IFNB-1a manually, and dur-
ing Weeks 2-4, patients injected IM IFNB-1a using the
autoinjector. Patient satfisfaction was assessed with a Subject
Satisfaction Questionnaire, Ease of Use Grading Scale, and
subject assessment of injection-site pain. Clinicians monitored
patients for adverse events (AEs). Results: A total of 74
patients were enrolled in the study. Two patients withdrew
from the study: one withdrew consent and one withdrew
because of device malfunction. Most patients (84%) were sat-
isfied with the autoinjector, and 86% of patients would use it
again. Compared with manual injection, most patients
reported the autoinjector was easier to inject (76%), easier to
prepare (64%), and reduced injection anxiety (64%). Pain
ratings were low with both injection methods; however, pain
ratings were slightly lower with the autoinjector. The most
common adverse events (AEs) were injection-site bruising
(14%), injection-site pain (4%), flulike illness (3%), and myal-
gia (3%). All AEs were mild or moderate, and no serious AEs
were reported. Conclusions: Overall, patients (84%) were
satisfied with the autoinjector and found it more convenient
than manual injection. These results suggested that use of an
autoinjector may increase adherence to therapy.

J. Theodore Phillips, MD, PhD*; Bianca Weinstock-Guttman, MD; Avonex
Autoinijector Study Group

*Texas Neurology, Dallas, TX, USA

(S77) Prevalence of and Associations With Chronic
Pain Treatment in Veterans With MS

Obijective: Estimate the prevalence of selfreported treat-
ment for chronic pain in veterans with multiple sclerosis (MS),
and explore the associations between demographics, utiliza-
tion, and provider satisfaction and report of chronic pain
treatment. Design: Cross-sectional study. Results: Of veter-
ans with MS who responded to a mail survey between 2002
and 2004, 44.7% (95% confidence interval [Cl] 41.7-
47.7%) reported being treated by a Veterans Health Admin-
istration (VHA) provider for chronic pain in the past 12
months. Report of treatment for chronic pain was associated
with being female (x? = 6.33, P = .011), increasing body
mass index (Cochran-Armitage Z = 2.76, P = .0058),
increasing number of days the veteran sought care at VHA in
the 2 months preceding the outpatient visit (Cochran-
Armitage Z=7.96, P=.0001), and help or need for help at
home (x? = 21.23, P = .0001). Veterans reporting definite
trust in their VHA health care provider were less likely to
report treatment for chronic pain (relative risk [RR] 0.79,
95% Cl 0.65-0.96) than those who did not trust their
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provider. Of those reporting treatment for chronic pain in the
past year, 38.9% of veterans had two or more refills for med-
ications commonly used to treat chronic pain in the 12
months preceding the outpatient visit, compared to 13.8% of
veterans who reported not being treated for chronic pain (RR
1.91, 95% Cl 1.76-2.07). Conclusions: This work sug-
gested that chronic pain was a prevalent problem for veter-
ans with MS, with nearly one-half reporting treatment in the
past 12 months. Self-report underestimates the proportion
receiving freatment given the frequency of pain medication
used by the survey nonresponders. The data also suggested
that nonpharmaceutical treatments played a role in the
management of chronic pain for a significant proportion of
individuals.

Amy Poel, MPH; Maureen Carney, MD, MBA; Jodie Haselkorn, MD, MPH;
Steven Leipertz, PhD; Aaron Turner, PhD

VA Puget Sound Health Care System, MS Center of Excellence West, Seattle,
WA, USA

(S78) Intrathecal Bupivacaine for Treatment of
Neuropathic Pain in Patients With Intrathecal
Baclofen Pump

Muscle spasticity may adversely affect outcomes of rehabilita-
tion in spinal cord injury and multiple sclerosis (MS) patients.
Spasticity is often seen in conjunction with neuropathic pain;
often, these two problems coincide, frequently exacerbating
one another, and the management of the two simultaneously
becomes difficult. We review the pathophysiology, evalua-
tion, and management of spasticity and neuropathic pain.
This is aimed at formulating a new treatment approach for
refractory cases of spasticity in conjunction with neuropathic
pain. The patients in this multicase study had already failed
oral therapy with baclofen and various other spasticity med-
ications (eg, tizanidine, clonidine, valium, gabapentin) and
were currently on intrathecal baclofen therapy. Bupivacaine
was added fo the intrathecal therapy for management of neu-
ropathic pain. With the addition of bupivacaine, not only
was the neuropathic pain relieved or lessened but the spastic-
ity was also helped to a degree with a decrease in the dose
of intrathecal baclofen therapy. Whether there were synergis-
tic effects of the two medications was unclear; however, there
was proven benefit seen in these patients in ferms of the reso-
lution or lessening in severity of symptoms of neuropathic
pain and spasticity. The current combination intrathecal regi-
men not only decreased the symptoms but also facilitated bet-
ter outcomes in patient rehabilitation and daily function. At
this time, it has become a delicate balancing act in these
patients to determine how much the dose of baclofen can be
reduced as the bupivacaine dose is increased to optimally
control their spasticity and neuropathic pain.

Carlos Ramirez, MSN, ARNP, MSCN

Veterans Affairs, Riverview, FL, USA

(579) False-Negative Oligoclonal Bands Provoked
Change in Laboratory Protocol

Objective: Report the experience of changing the protocol
for cerebrospinal fluid (CSF) analysis in a university hospital.
Background: Recommendations for CSF analysis were
published in a consensus statement in June 2005 by a study
group commissioned by the Consortium of Multiple Sclerosis

(MS) Centers. The report contains 12 criteria to establish the
minimal acceptable standard of CSF analysis in the diagno-
sis of MS. The study group sought to inform neurologists and
laboratory specialists of the variation in sensitivity and speci-
ficity among methodologies and ensure use of isoelectric
focusing (IEF) with immunodetection (ID), defining it as the
gold standard. Method: This is a case report describing
CSF analysis performed on the same specimen obtained
from a patient with relapsing neurological symptoms using
two different techniques. Agarose gel protein electrophoresis
was done at St. Louis University, followed by IEF with ID at a
national reference laboratory. Subsequently, we informally
asked other university and reference laboratories about their
methods of CSF analysis. Results: Our laboratory system of
CSF agarose gel electrophoresis, despite careful analysis by
two pathologists, failed to identify oligoclonal bands. ID/IEF
defected five oligoclonal bands. Quantitative IgG analysis
was within normal limits at both laboratories. As a result, we
switched from agarose gel electrophoresis to ID/IEF. Some
university laboratories still use agarose gel electrophoresis;
other responders use in-house |EF or send specimens to refer-
ence laboratories that use various techniques. Conclusions:
Based on our experience, condition-specific published stan-
dards may not filtler down to the testing laboratory. Conse-
quently, we strongly advocate that clinicians establish com-
munication with their pathologists when new or revised
standards are made available to enable prompt investig-
ation and implementation of laboratory techniques. This
concept applies to MS and other disciplines and diagnostic
methodologies.

Amy Rauchway, DO; Gretchen Schaef Johns, MD

St. Louis University School of Medicine, St. Louis, MO, USA

(S80) Implications of Nonalcoholic Fatty Liver
Disease in MS

Obijective: Examine the implications of elevated hepatic
enzymes in a patient with multiple sclerosis (MS) and non-
alcoholic fatty liver disease (NAFLD). Background: Liver
enzyme elevations in individuals receiving interferon (IFN)
beta are usually transient, although fulminant hepatic failure
and autoimmune hepatitis have occurred. The literature
reports that NAFLD is associated with obesity, insulin resist-
ance, and hypertriglyceridemia and is the most common
cause of chronic liver disease in the United States. Up to
30% of NAFLD cases may progress to more serious hepatic
disease. Method: Case report of a 39-year-old woman with
MS and normal baseline hepatic enzymes who developed
alanine aminotransferase 3.4 times the upper normal limits
(ULN) and aspartate aminotransferase 1.8 times ULN within
4 months of starting IFN treatment preceded by 3 days of
solumedrol. Results: Reduction then discontinuation of IFN
improved her hepatic enzymes to near ULN over 5 months.
Her chronic use of diet pills and ephedra was stopped at the
onset of her neurological symptoms; however, her body mass
index rose from 30.9 to 34.5 kg/m?. Labs showed triglyc-
erides 314 and negative antinuclear, mitochondrial, and
actin antibodies. Ceruloplasmin and viral hepatitis serologies
were negative. Abdominal imaging showed a fatty liver. Her
obesity, hypertriglyceridemia, and fatty liver (insulin resist-
ance) place her at high-risk for continued NAFLD. Implica-
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tions: Early recognition of NAFLD in patients treated with
IFN enables appropriate diagnostic evaluation and interven-
tion. Our concern regarding effects of underlying NAFLD on
clinical trial data and recruitment are additive to other
authors. We raise the question whether using IFN and/or
corticosteroids in MS with NAFLD increases susceptibility to a
two-hit theory of injury. In summary, modification of risk fac-
tors of NAFLD should be considered in patients with MS to
improve their health. Future studies should examine the
prevalence of risk factors for NAFLD in patients with MS.

Amy Rauchway, DO; Alex Befeler, MD

St. Louis University School of Medicine, St. Louis, MO, USA

(S81) Efficacy of Three Antidepressants in Treating
Depression in MS

Introduction: Depression often appears in multiple sclerosis
(MS) because of organic brain substrate damage. The most
common fype of depression is a major depressive episode
with organic modalities. We present our experience in using
various antidepressant medications and their efficacy to ame-
liorate depressive mood in heterogeneous types of MS
patients. Methods: During the past 5 years, we treated 34
patients of both sexes (21 women, 13 men), mean age 42
5 years, with antidepressant drugs: venlafaxine (VE; 8 sub-
jects), paroxetine (PA; 15), clomipramine (CL; 11). The mean
daily doses were VE 75 + 32 mg, PA 20 + 4 mg, and CL
50 + 9 mg. Diagnosis of major depression was established
using DSM-IV criteria, and severity of mood disturbances
was assessed using HAM:D scale, at baseline and after 3
and 6 weeks of treatment. Results: The most efficacious
drug was PA, then VE and CL equally. The baseline HAM-D
scores were 27 + 3, 26 = 4, and 27 + 5 for PA, VE, and CL
groups, respectively. After 3 weeks, there were no significant
differences between groups in HAMD scores. However, at
the end of the study, the lowest HAM-D scores were in the PA
group (11 + 2) compared to VE (13 = 3) and CL (14 = 5),
although the differences were not statistically significant. No
unexpected adverse treatment events were noted. Conclu-
sion: PA was clinically the most useful antidepressant in
organic damage of brain, but many patients treated with VE
and CL still had benefit.

Dragan Ravanic, Prof.*; Milija Pavicevic, MD, PhD; Mihailo Pantovic, Prof.;
Dragan Milovanovic, Prof.

*Medical Faculty and Clinical Center, Kragujevac, Serbia

(582) Impact of Alcohol Wipes on Local Injection-
Site Reactions With Glatiramer Acetate

Background: Although generally not serious in nature,
local injection-site reactions (LISRs) can be troublesome to
patients on injectable multiple sclerosis (MS) therapies and
can lead to treatment discontinuation. This study was one of
several designed to evaluate the effect of an intervention on
the presentation (frequency and type) of LISRs among
patients who self-inject glatiramer acetate (GA) daily.
Objective: Compare LISRs when patients use alcohol wipes
before daily subcutaneous injection of GA versus when
patients do not use alcohol wipes. Design/Methods: This
study used an open-label, randomized, single crossover
design. Forty-six patients used each injection-site preparation
method during two consecutive 28-day periods, with the

order randomized and counterbalanced across the patients.
The patient used diaries to record the number and type of
LISRs that occurred and to rate how bothersome the injection
was (scale 1-10) each day in both periods. To evaluate inter-
rater reliability, nurses and patients independently assessed
LISRs in the clinic on Days 28 and 56. Results: The primary
outcome showed that the total number of LISRs recorded at 5
minutes postinjection over 28 days was not statistically differ-
ent when alcohol wipes were used (mean 61.27 vs 59.62;
P = .45). Similarly, no differences were found between the
alcohol-wipe condition and no-alcohol-wipe condition in
terms of the number of LISRs recorded at 2 minutes postinjec-
tion (mean 58.40 and 57.86, respectively) nor immediately
after the injection (mean 26.31 and 28.18, respectively).
The average bothersome rating assigned to the two condi-
tions also did not reach statistical significance (mean 3.00 vs
2.65). Conclusions: There was no significant difference in
the mean number of recorded LISRs with or without alcohol
wipes. The routine use of alcohol wipes before subcutaneous
injection of GA did not appear to minimize or increase LISRs.
Carol Saunders, RN*; MerriKay Oleen-Burkey, PhD; Douglas Denney, PhD
*Neurology Center of Fairfax, LTD, Fairfax, VA, USA

(S83) Social Support and Medication
Adherence in MS

Background: Disease-modifying therapy (DMT) can slow
multiple sclerosis (MS) disease progression. However, adher-
ence fo DMT can be complicated by its administration route
and side effects. Social support has been associated with
better adherence to medications in both MS and non-MS
populations. Objective: Better understand this association,
we investigated the prospective relationships between two
different types of social support and DMT adherence in a
sample of 53 MS patients. Methods: The first type of social
support was DMT specific, which assessed support surround-
ing issues related to medication use. The second type was
caregiver support, measured with the Quality of Relation-
ships Inventory-Short Form (QRI-SF), which assessed the gen-
eral support qualities of the caregiver relationship. Demo-
graphic, medical, and social support variables were
collected at baseline. Medication adherence was assessed
by self-report at a 3-month follow-up and was dichotomized
into adherence and nonadherence at the 80% adherence
cutoff point. Data were analyzed with logistic regression,
adjusting for type of DMT, time on DMT, and disease severi-
ty. Results: Poor caregiver support, but not DMT-specific
support, predicted DMT nonadherence at 3-month follow-up
(odds ratio 0.57, 95% confidence interval 0.34-0.98, P =
.03). Conclusion: These findings suggest that general care-
giver relationship qualities may be important in DMT adher-
ence for reasons other than support specific to medication
adherence.

Scott Siegel; Aaron P. Turner, PhD; Jodie Haselkorn, MD

Puget Sound VA, Seattle, WA, USA

(S84) New Formulation of Interferon Beta-1a:
1-Year Results of Phase 3b Study

An extensive research program to improve the current formu-
lation of interferon (IFN) beta-1a (Rebif) by enhancing injec-
tion tolerability, removing human serum albumin, and reduc-
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ing immunogenicity has led to the development of Rebif New
Formulation (RNF). This ongoing 96-week, phase 3b, multi-
center, single-arm, open-label study compares the safety and
immunogenicity of RNF with a historical cohort given subcu-
taneous (SC) IFN beta-1a 44 ug three times weekly (tiw) in
the EVIDENCE study. The results of the 48-week analysis are
presented. Patients ages 18-60 years with relapsing multiple
sclerosis (MS) and an Expanded Disability Status Scale
(EDSS) score of <6.0 self-injected RNF 44 ug/0.5 mL SC tiw.
Safety analyses included eight prespecified adverse event
(AE) groups of interest. Patients with neutralizing antibody
(NADb) titers 220 NU/mL at Week 48 (last observation car-
ried forward) were considered NAb+, and persistent NAbs
was classified as NAb+ at 24 and 48 weeks. Of the 260
patients enrolled, 227 (87.3%) remained on treatment at
Week 48. In this study, seven of eight prespecified AEs
occurred in smaller or similar proportions of patients com-
pared with the historical cohort: injection-site reactions, 30%
vs 84%, representing nearly a threefold reduction; cytopenia,
10% vs 12%; depression and suicidal ideation, 6% vs 20%;
hepatic disorders, 13% vs 17%; skin rashes, 5% vs 12%; thy-
roid disorders, 2% vs 5%; and hypersensitivity reactions, 5%
vs 3%. Flulike symptoms were higher with RNF (71% vs
48%); however, most were mild. A markedly smaller propor-
tion of RNF-reated patients had persistent NAbs or NAbs at
Week 48 than the historical cohort (2.5% [95% confidence
interval (Cl) 1.0-5.4] vs 14.3% [95% CI 10.7-18.6], and
13.9% [95% Cl 9.9-18.7] vs 24.4% [95% ClI 19.9-29.4],
respectively). A smaller proportion of patients had high NAb
titers (>1000 NU/mL) in the RNF study (11%) than in the EVI-
DENCE study (20%). These promising results indicate that
RNF has an improved overall safety profile and lower
immunogenicity than the current formulation of IFN beta-1a.

James P. Simsarian*; A. Al-Sabbagh; R. Bennett; B. Stubinski; A. Jaber;
G. Pardo

*Neurology Center Fairfax, Fairfax, VA, USA

(S85) Spasticity Management in Progressive MS:
Multidisciplinary Approach

It has been reported by Costello that ~60% of multiple sclero-
sis (MS) patients have corticospinal involvement with some
degree of spasticity. Many patients require spasticity man-
agement to facilitate other functions, eg, seating, bed posi-
tioning, and mobility. Oral antispasticity medications are
often not effective in this group of patients. A 47-year-old
woman (LC) was diagnosed with MS 15 years ago. LC is
now at the end stage of chronic progressive MS (CPMS).
After a multidisciplinary assessment, the following problems
were identified: (1) severe cognitive impairment, nonverbal
with severe perceptual deficits; (2) painful spasms; (3) nutri-
tional problems, gastrostomy tube in place, recent weight
gain; (4) recurrent respiratory infections, tracheostomy in
place, profuse drooling requiring frequent suctioning round
the clock; (5) impending decubiti, grade 1 pressure sore at
the heels, skin excoriation in groin and palms; (6) recurrent
urinary tract infections, diapered; (7) seating and mobility
problems, severe painful hip adduction/flexion and knee
flexion hypertonia; (8) dressing and personal care issues;
and (9) social and relationship issues. A combined approach

of oral baclofen, tizanidine, and botulinum foxin A injections
was used with good results, avoiding the more expansive
and serious procedure of baclofen pump. Education of care-
giver in positioning, strefching, and seating was most helpful.
Control of drooling with botulinum toxin A injection of sali-
vary glands was helpful in reducing respiratory infections
and repositioning of head while seated. Skin condition of
groin and personal hygiene improved, not requiring
indwelling catheter. Seating improved with reduced risk of
decubiti. The care burden decreased, and there was less
pain. Conclusion: An optimal control of spasticity via multi-
disciplinary approach alone may be effective in managing
and preventing serious complications in CPMS.

Kristin Sist, RN; Triina Forbell, BPHE; Satyendra Sharma, MD, FRCP(c)

Assistive Technology Clinic, Spasticity Clinic, Sunny Brook Health Sciences
Centre, Toronto, ON, Canada

(S86) Symptoms and Physical Activity Behavior in
Individuals With MS

Background: Multiple sclerosis (MS) is characterized by
unpredictable episodes of demyelination and transection of
nerve fibers in the central nervous system. The axonal dam-
age is associated with visual, motor, psychological, sensory,
and bladder symptoms. Both overall and specific symptoms
of MS have been associated with reductions in a broad spec-
trum of activities of daily living including work, personal
care, and social interaction. The implications are that both
overall and specific symptoms might be inversely associated
with physical activity behavior. Purpose: The current study
examined overall and specific symptoms as correlates of
physical activity in people with MS. We expected that overall
symptoms and motor and sensory symptoms would be the
strongest correlates of physical activity behavior. Methods:
The sample consisted of 80 individuals with a definite diag-
nosis of MS from the Midwest region of the United States.
Participants completed the Multiple Sclerosis Symptom
Checklist (MSSCL) and then wore an accelerometer for a 7-
day period. MSSCL provides an overall measure of symptom
frequency and subscale measures of the frequency of motor,
brainstem, sensory, mental/emotional, and elimination symp-
toms. Results: There was a moderate-to-strong inverse corre-
lation between the overall MSSCL score and physical activity
(r=-0.47, P = .0001). Scores from all five subscales of the
MSSCL were significantly correlated with physical activity,
and there was a moderate-to-strong inverse correlation for
the motor subscale (r = -0.49, P = .0001) and moderate-to-
weak inverse correlations for the sensory subscale (r =
-0.36, P = .0001), elimination subscale (r = -0.28, P =
.01), brainstem subscale (r = -0.25, P = .03), and
mental/emotion subscale (r = -0.23, P = .04). Conclu-
sions: The frequency of overall and motor symptoms was
most strongly associated with reduced physical activity in
this sample of people with MS. The management of MS-
related symptoms might be an important aspect of promot-
ing the adoption and maintenance of physical activity
behavior in individuals with MS.

Erin Snook, MS; Jennifer Scott, BS; Rachael Gliottoni, BS; Robert Motl, PhD
University of lllinois at Urbana-Champaign, Urbana, IL, USA
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(S87) Psychiatric Symptoms as Presenting
Symptoms in MS: Is It More Common Than We
Thought?

Background: There is little information published about
patients who present with existing psychiatric diagnoses at
the time of a multiple sclerosis (MS) diagnosis. Cognitive and
emotional MS symptoms can mimic psychiatric symptoms
and possibly delay a timely diagnosis of MS while only the
psychiatric diagnosis is treated. Method: A retrospective
chart review of patients (n = 11) with major psychiatric diag-
nosis confirmed by a psychiatrist before a diagnosis of MS
was included in the study. Results: The diagnosis of psychi-
afric illness was bimodal in distribution. Diagnosis of MS was
delayed in patients <25 years old (n = 7) by a mean 18.2
years compared with patients >40 years old (n = 4, 8.8
years). There was no difference in Expanded Disability Status
Scale at time of MS diagnosis of the young group (3.5) com-
pared with the older group (4.5). Both groups presented with
cognitive symptoms, depression, and fatigue. Two MS
patients presented with sudden onset of depression, difficult
to manage with multiple therapies and resulting in electrocon-
vulsive therapy at ages 17 and 18 years. Access fo further
investigations after initial psychiatric diagnosis and treatment
was difficult for all. Discussion: MS is often not considered
as a differential diagnosis for patients presenting with psychi-
atric symptoms. Sudden onset of refractory depression, espe-
cially in young patients, may be a red flag for MS. On MS
diagnosis, patients with preexisting psychiatric disorders
require unique care plans and collaboration with psychiatry
for both adherence to treatment protocols and patient safety.
A multidisciplinary approach in an enhanced community-
based MS clinic can greatly increase the chances for success-
ful management of these MS patients.

Janene Spring, RN, BScN, MSCN; Jill Nelson, RN, BScN, MSCN; Nicole

Beauregard, MSc; Nirmal Kang, MD, FRCP(C); Galina Vorobeychik, MD,
FRCP(C)

Fraser Health MS Clinic, Burnaby, BC, Canada

(588) MS Psychological Consultation: Addressing
Mental Health Needs of Individuals With MS

The goal of this study was to examine how patients and fami-
lies make use of multiple sclerosis (MS) psychology consulto-
tion services using refrospective consultation data from a 2-
year period. The diagnosis and subsequent progression of
MS can have a profound effect on the lives of patients and
their families, including physical, mental, emotional, interper-
sonal, and financial challenges. Consequently, MS patients
surpass most other chronically ill populations in their rates of
depression and anxiety. Despite effective interventions for
mental health concerns, problems often go untreated or
undertreated because of patient fatigue, mobility limitations,
cognitive problems, and financial strain, as well as mental
health stigma and lack of mental health providers with MS
expertise. Because untreated psychological difficulties can
interfere with MS treatment adherence, a collaborative part-
nership between medical and mental health providers is cru-
cial. In fall 2003, the Medical College of Georgia’s Augusta
MS Center initiated the MS psychological consultation serv-
ice. The goal of this service is to remove barriers to the emo-
tional well-being of individuals with MS through convenient,

compassionate, and coordinated psychological services dur-
ing routine MS medical appointments. As such, all psycholo-
gy services are provided onsite at the center and occur
alongside patients’” MS medical appointments, reducing and
often eliminating the need to schedule, attend, and pay for
separate mental health services. To better understand how
these services have been used thus far, MS psychology con-
sultation documentation from July 2004 through June 2006
are reviewed. In particular, summary data on demographics,
presenting problems, and resultant treatment plans are pre-
senfed as a means to examine the potential of psychological
consultation to be an effective delivery method of mental
health services to the MS population.

Lara Stepleman, PhD; Sarah Shelton, PsyD; Mary Hughes, MD

Medical College of Georgia, Augusta, GA, USA

(589) Problem-Solving Therapy for Depression:
Pilot Intervention for MS Care Settings

Depression is consistently cited as a common psychological
problem for individuals living with multiple sclerosis (MS),
with lifetime prevalence in some samples of >40%. The pri-
mary goal of this pilot research is to evaluate the unique
potential of problem-solving therapy for primary care (PST-
PC) to treat depression as part of routine MS medical care.
PST-PC assists individuals in increasing problem-solving capa-
bilities and confidence by teaching a seven-step model that
has been adapted to the needs and pace of a medical clinic
and uses real-life problems as learning examples in session.
This intervention was specifically chosen because of its brevi-
ty, simplicity, and past success in decreasing depression
symptoms in other medical populations. This pilot study
assesses the efficacy of a problem-solving therapy for depres-
sion in the MS clinic setting and evaluates the extent to which
it reduces depressive symptoms and increases quality of life
and medical appointment adherence. Patients diagnosed
with major depression through screening and structured clini-
cal interview are offered the opportunity to participate in this
study. Patients are randomized into two groups. The treat-
ment group receives five sessions of PST-PC by a skilled men-
tal health professional as an adjunct to their current care,
and control subjects receive treatment as usual by MS physi-
cians and the psychology consult service. At baseline, all
patients are screened for depression and quality of life. Treat-
ment outcomes will be assessed at freatment completion and
at 6 months postreatment, including measures of client satis-
faction and MS appointment adherence. We have enrolled
40 patients to date, and preliminary data are presented.
Given the in-progress status of the study, the primary empha-
sis is on the facilitation of dialogue.

Lara Stepleman, PhD; Sarah Shelton, PsyD; Mary Hughes, MD

Medical College of Georgia, Augusta, GA, USA

(S90) Survey of Issues Related to Prayer and
Spirituality Among Large Group of People
With MS

Objective: Collect data regarding beliefs about prayer and
spirituality among a group of people with multiple sclerosis
(MS). Background: Prayer and spirituality are widely used
forms of complementary and alternative medicine, yet the
inferaction among MS and belief in God, prayer, and spiritu-
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ality has not been closely examined. Design/Methods:
Using email, a registry (www.ms-cam.org), and a Web-
based survey, we collected self-reported data related to
prayer and spirituality from 1082 people with MS. Results:
Of the 1082 respondents, 91% reported that they believe in
God (or a higher power); 3% reported that they do not.
Among believers in God (n = 985), more people (48%)
believed that God did not play a role in their having MS
than that God did have a role (32%). Among those who
believe that God did play a role in their having MS (n
310), only 3% perceived MS as a punishment from God,
whereas 94% perceived MS has an opportunity from God.
Among nonbelievers (n = 33), no one identified that having
MS was a reason for not believing. Of all respondents, 83%
described themselves as spiritual, 59% reported that having
MS has made them more spiritual, 27% reported that MS
has not affected their spirituality, and 89% reported that they
pray. Among people who pray (n = 947), 50% reported that
they now pray more than they did before their diagnosis; 2%
reported praying less. Among people who reported that
praying helped to control their MS or its symptoms (n =
478), the most frequently reported health benefits were
improved anxiety, depression, and ability to deal with the
uncertainties of MS. Conclusions: Among our respondents,
having MS did not seem to have had a negative effect on
belief in God, spirituality, or prayer. The most commonly per-
ceived health benefits related to prayer were decreased anxi-
ety and depression.

Thomas Stewart, MS, JD, PA-C; Allen C. Bowling, MD, PhD; John Hatgidakis,
MDiv, BCC

Rocky Mountain MS Center, Englewood, CO, USA

(S91) Long-Term Follow-Up of Ambulatory MS
Patients Treated With Botulinum Toxin for
Lower-Extremity Spasticity

Obijective: Describe baseline characteristics and long-term
outcomes in ambulatory multiple sclerosis (MS) patients treat-
ed with botulinum toxin (BT) injections in the lower extremi-
ties. Design: Retrospective analysis of data collected from
electronic medical records of ambulatory MS patients with
lower-extremity spasticity treated with BT injections in a spas-
ticity clinic within an outpatient MS center. Main Outcome
Measures: Modified Ashworth Scale (MAS) averaged on
eight muscle groups, Spasm Frequency Scale (SFS), pain
visual analog scale, timed 25-foot walk (T25FW), Expanded
Disability Status Scale (EDSS), Ambulation Index (Al).
Results: Thirty-nine patients were analyzed: age 50 = 11
years, 64% women, disease duration 16 = 9 years, disease
course 85% progressive, and 77% used an assistive device.
Scores at baseline were (mean SD): MAS 1.4 + 0.8, SFS
1.5+ 1.0, pain 3 +3,EDSS 6 £ 1, Al 5 + 2, T25FW 23.2
30.9 seconds. Follow-up duration was 21 + 14 months, with
a 46% discontinuation rate. No significant complications
were reported. There was a statistically significant worsening
of EDSS scores between baseline and last treatment visit but
no significant change in other outcomes. Subgroup analysis
showed that T25FW improved by >20% in 13% of patients
and worsened by >20% in 41%. Two patients (5%) became
nonambulatory. No significant differences in baseline charac-
teristics were observed between patients who continued on

therapy and patients who discontinued. EDSS and Al change
scores were significantly poorer in patients who discontinued
therapy. Conclusions: BT therapy was well tolerated in our
patients. Worsening of neurologic disability as measured by
EDSS most likely represented disease progression. Improve-
ment of gait speed was observed in a small subgroup of
patients. No clinical predictors of therapy discontinuation
were identified. Discontinuation was associated with worsen-
ing of disability.

Darlene Stough, RN, MSCN, CCRP; Francois A. Bethoux, MD

Cleveland Clinic, Cleveland, OH, USA

(S92) Frequency and Severity of Restless Legs
Syndrome in MS Patients From Southeast Texas

Introduction: Restless legs syndrome (RLS) is a sensorimo-
tor disease of uncertain etiology, with 5-15% prevalence in
the general population. Currently, there is no fest for RLS
diagnosis. The main diagnostic criteria are (1) a desire to
move the extremities, often associated with unpleasant sensa-
tion in the legs; (2) symptoms are worse or present only dur-
ing rest and partially relieved by activity; (3) motor restless-
ness; and (4) nocturnal worsening. Associated with the
diagnostic criteria, there is a validated scale that can meas-
ure the severity of symptoms in patients with RLS. We only
found two studies in the literature addressing this fopic report-
ing frequency of RLS in mutliple sclerosis (MS) patients
between 32.0% and 37.5%. We did not find a study related
to severity of the symptoms in these patients. Materials/
Methods: Prospective study of the first 206 patients that
came seeking treatment at the Maxine Mesinger MS Clinic
and had MS diagnosis according to the updated McDonald
criteria. The patients answered four questions related to the
diagnostic criteria of RLS. If the questions were answered
affirmatively and the RLS was confirmed, symptom severity
was measured using the RLS severity scale. Results: Two
hundred six subjects participated in the study. From this pop-
ulation (75% women, 25% men), 68 (33%) met criteria for
RLS. Of the women, 39% had criteria for RLS compared to
27% of men; 80% of the RLS patients had relapsing-remitting
MS, and 20% had documented anemia. Regarding severity
of the disease, 17% had very severe, 42% severe, 37%
moderate, and only 4% mild symptoms. Conclusions: We
found a relatively high proportion of MS patients who have
RLS compared with the general population and a significant
degree of severity of symptoms. Awareness of the association
of RLS in the MS population is imperative to proceed with the
appropriate management, if needed.

Gustavo Suarez, MD; Samuel Landero, MD; Irfan Jafree, MD; George J.
Hutton, MD; Victor M. Rivera, MD, FAAN

Baylor College of Medicine, Houston, TX, USA

($93) MS in African Americans: Cohort From
Southeast Texas

Introduction: Multiple sclerosis (MS) affects mainly white
individuals from northern latitudes and high socioeconomic
status. The proportion of African Americans (AAs) with MS is
small compared with white Americans. AA MS patients gen-
erally have onset of symptoms at a later age and have a
more severe form of the disease. Additional observations
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addressing these issues in AA are needed. Objective:
Assess age at onset, time between onset of symptoms and
initiation of treatment, severity of initial symptoms, and pro-
gression of the disease in AAs. Materials/Methods: We
retrospectively identified AA subjects from the database of
the Maxine Mesinger MS Clinic in Houston, Texas. Results:
From 108 AAs, we found that 89% of our study group was
female (female:male ratio 7:1). The initial presentation of the
disease was relapsing-remitting MS (RRMS) in 96%, primary
progressive (PPMS) in 1%, and neuromyelitis optica or clini-
cally isolated syndrome in 3%. Of the RRMS patients, 18%
currently had a secondary progressive form of the disease.
Most of our patients had disease onset during the third (32%)
and fourth (33%) decades of life. The most frequent symp-
toms at onset were sensory (24%), spinal (24%), and optic
neuritis (20%). Sixty percent of our subjects began treatment
within the first year after symptom onset, and 85% were cur-
rently receiving therapy approved for MS. Of the subjects
receiving therapy, 76% were receiving either interferons,
copaxone, or tysabri. Conclusions: We found a different
behavior in our AA patients than in previous studies, includ-
ing a higher ratio of affected women, a lower frequency of
PPMS, a shorter time to diagnosis and start of treatment, and
a higher frequency of access to treatment.

Gustavo Suarez, MD; Samuel Landero, MD; Irfan Jafree, MD; George J.
Hutton, MD; Victor M. Rivera, MD, FAAN

Baylor College of Medicine, Houston, TX, USA

(594) Balance Analysis in MS Patients by Berg
Balance Scale

Multiple sclerosis (MS) is a chronic neurological inflammato-
ry disease, with demyelination of the central nervous system
of unknown cause, disseminated, and with multiple symp-
toms that primarily affects young adults. The balance disor-
der is the focus of this presentation, and the goal was to anc-
lyze the balance deficit on MS patients. Thirty-two MS
patients in the study group were given the specific balance
test Berg Balance Scale (BBS). BBS is the best test to verify
balance and predict the risk of falls in older people. The
maximum score is 56 of 14 tasks that are scored O when the
person is unable to do the task and 4 when the person can
execute the task normally. The initial level is seating and the
final is supported by just one leg. A score of 45 predicts a
risk of falls in older people. In this study, MS patients were
divided by sex (53% female, 47% male), age (21-61 years
old), diagnostic time (1.5-23.0 years), and type of disease
(62.51% relapsing-remitting MS, 28.13% secondary pro-
gressive MS, 6.29% primary progressive MS). The results
showed that the median score was 44.8. In conclusion, MS
patients have a poor balance and a great risk of falls; there-
fore, balance is a significant symptom to consider. Men had
the worst results on BBS: 60% (n = 9) had a score <45
points, whereas only three women (17.65%) had this score.
Most of them (82.35%) scored >45 points. Also, patient
age, time of diagnosis, and level of disease did not have a
negative effect on balance test results.

Fernanda Teixeira, PT
ABEM, Séo Paulo, Brazil

(S96) Reduced T2 MRI Burden of Disease:
48-Week Data From EVIDENCE Study

The EVIDENCE (Evidence of Interferon Dose-Response: Euro-
pean North American Comparative Efficacy) study demon-
strated the superior efficacy of subcutaneous (SC) interferon
(IFN) beta-1a 44 ug three times weekly (tiw) over intframuscu-
lar (IM) IFN beta-Ta 30 ug once weekly (qw) in patients with
relapsing-remitting multiple sclerosis (MS) for relapse meas-
ures, number of T2-active lesions, and proportion of patients
with no T2 activity. This 48-week analysis compared reduc-
tion in T2 burden of disease (BOD) in patients treated with
IFN beta-1a 44 ug SC tiw or 30 ug IM qw over 48 weeks.
Details of the study design were published previously. Retro-
spective analyses of data included all patients with evaluable
T2 magnetic resonance imaging (MRI) scans before the start
of dosing and at Week 48. The primary endpoint was per-
centage change in BOD (in mm?) from baseline to Week 48,
a measure of total brain MS lesion load. Combined unique
lesion activity (CUA) was also assessed. Patient demograph-
ics and baseline characteristics were well matched between
treatment groups. Median percentage reduction in BOD from
baseline to Week 48 was greater in the 44-ug SC group
(n =279, -6.7%; range 65, 431) than the 30-ug IM group
(n=274; -0.6%; range -61, 197); adjusted mean treatment
difference (AMTD) was —4.6% (2SE 2.6; P = .002). This
change from baseline in BOD at Week 48 significantly corre-
lated with the change from baseline to Week 24 in CUA in
the 44-ug SC group (r = 0.385; P = .0001) and the 30-ug
IM group (r=0.179; P=.01). Treatment effects for neutraliz-
ing antibody-positive patients were similar between groups:
AMTD was 0.5% (SE 3.9; P = .583). A significantly greater
reduction in T2 BOD was demonstrated with IFN beta-1a 44-
ug SC than 30-ug IM over 48 weeks. This was consistent
with other clinical and MRI findings from the EVIDENCE
study.

Anthony Traboulsee*; A. Al-Sabbagh; R. Bennett; P. Chang; R. Glanzman;
H. Russell; D.K.B. Li

*Division of Neurology, Medicine, University of British Columbia, Vancouver,
BC, Canada

($97) Decline in Quality of Life: Are Possible
Warning Signs Indeed Triggers?

Background: Knowledge of factors that may predict poor-
er health-related quality of life (HRQL) is needed to recognize
those at greatest risk for a deteriorating HRQL. Obijective:
The purpose of this study was to ascertain whether the factors
associated with HRQL of Saskatchewan adults with relaps-
ing-remitting multiple sclerosis (MS) changed over time.
Methods: We used data from a population-based follow-up
study examining HRQL of MS patients just beginning disease-
modifying therapy (DMT). Subjects completed a self-report
questionnaire when beginning DMT and again 3 years
later. Questions included items on demographics, fatigue,
comorbid conditions, disability (Expanded Disability Status
Scale), attacks, illness intrusiveness (lliness Intrusiveness Rat-
ings Scale), depression (Beck Depression Inventory), and
HRQL (SF-36). Multiple linear regression models identified
the factors associated with the physical and mental health
summary scores of the SF-36 at baseline and Year 3.
Results: At both time points, we found poorer physical
HRQL in women and those who were older; had muscle,
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joint, or bone problems; had greater fatigue; and had higher
disability scores. At baseline, poorer mental HRQL was
found in those with high illness intrusiveness, along with an
inferaction between sex and age in which older men had
worse mental health whereas older women had better mental
health. Three years later, both men and women had
improved mental health, with women having a slightly larger
gain. Age interacted with illness intrusiveness, meaning those
reporting consistently high levels of illness intrusiveness had
worsening mental HRQL with time, whereas those reporting
consistently low levels of illness intrusiveness had improving
mental HRQL, suggestive of a good psychological adjustment
for those in whom the disease intruded litle on their daily
life. Conclusions: This study provided insight into the possi-
ble triggers of deteriorating HRQL in relapsing-remitting
patients on DMT, which may assist health care providers in
identifying those at risk for declining HRQL, permitting appro-
priate and timely inferventions.

Karen Turpin, MSc, BScN*; Linda Caroll, PhD; J. David Cassidy, PhD,
DrMedSc

*Northern Alberta MS Patient Care and Research Clinic, University of Alberta,
Edmonton, AB, Canada

(S98) Retrospective Chart Review and Analysis of
NAb in Patients Treated With Interferon Beta

The role of neutralizing antibodies (NAbs) in interferon-beta
therapy remains unclear and controversial. A retrospective
chart review was performed on a population of patients seen
in the Medical University of South Carolina Multiple Sclerosis
(MS) Center by a single MS specialist over the past 12 years
(1994-2006). Inclusion required that patients were diag-
nosed with definite MS and had been maintained on an
interferon-beta preparation for at least 1 year. Data collected
included age, sex, MS type, type of interferon beta used,
NAb testing, and fiter. Reasons for NAb testing generally
conformed to the guidelines for possible treatment failure
published by the National MS Society (NMSS) in 2004 (ie,
“unexpected” number of relapses, increasing disability, and
increasing magnetic resonance imaging activity). Of the 132
patients identified to be on interferon beta, 79% were
female, and the median age was 48 years. Relapsing-
remitting patients constituted 71%, secondary progressive
24%, primary progressive 5%, and one patient had progres-
sive relapsing MS. The initial inferferon-beta product used
was Betaseron in 57 (43%) patients, Avonex in 58 (44%),
and Rebif in 17 (13%). Twelve (9%) of all the interferon-
beta—treated MS patients were tested. All but two tests for
NAb were Athena (available since 1997); the other two
were Specialty Laboratories. Eight of these treatment failures
were on Avonex, four on Betaseron, and one on Rebif. One
patient with secondary progressive MS on Betaseron was
found to be NAb positive on repeat testing (>640); the other
positive patient with relapsing-remitting MS (also on
Betaseron) was found to be negative on repeat testing 3
months after the first test. Our findings suggested that increas-
ing relapses, disability, and/or magnetic resonance imaging
abnormalities in MS patients treated with interferon beta gen-
erally were not related to NAb. Treatment failures probably
have more to do with the failure of specific patients to
respond to inferferon beta.

William Tyor, MD; Mary Alice Hughes; Robert Glenn, BS

Medical University of South Carolina, Neurology Service, Ralph H. Johnson

VAMC, Charleston, SC, USA
(599) Leisure-Time Physical Activity Levels in
NARCOMS MS Population

Background: Inactivity is a key cardiovascular risk factor
and a major contributing factor in obesity, osteoporosis, and
many other health problems. The Centers for Disease Control
and Prevention and American College of Sports Medicine
recommend 30 minutes of moderate physical activity most
days of the week for the general population. Furthermore, in
chronic disease populations, exercise assists in maintaining
and improving functional independence. Objective: Identify
and characterize the groups most in need of physical activity
interventions and education to guide development of MS
patient education programs. Methods: NARCOMS multiple
sclerosis (MS) patient registry contains self-reported demo-
graphic and health-related data collected at enrollment and
semiannually thereafter. We analyzed 12-month leisuretime
physical activity (LTPA) levels reported by 9699 US respon-
ders in spring 2006. Only 182 participants (2%), two thirds
of whom had advanced disability, considered the question
not applicable. A total of 2981 (30%) reported being inac-
tive, and 4236 (43%) engaged in only light LTPA. Of the
responders, 1984 (20%) reported moderate and 316 (3%)
heavy LTPA. We analyzed demographic and disease charac-
teristics of the 7217 responders (74%) reporting inactivity or
only light LTPA. Results: As typical with MS, responders
were mostly female (75%), white (93%), and educated
beyond high school (66%) and had household income
>$30,000 (68%). Mean age was 54 = 10 years and mean
disease duration 14 years. Eighty-eight percent reported
relapsing-remitting MS. Sixty-seven percent had early-cane
disability level or higher, and 38% experienced severe or
total fatigue. Although the proportion of inactive and light
LTPA individuals was comparable (74% vs 78%), the MS
group analyzed had a higher socioeconomic status than
reported for nonexercisers in the general population. Gait
and fatigue disability were higher than in the rest of the
NARCOMS population. Conclusion: For maximum impact,
LTPA interventions, exercise guidelines, and educational
material should emphasize LTPA choices applicable to indi-
viduals with gait limitations. The relationship between fatigue
and LTPA level warrants further investigation.

Tuula Tyry, PhD, MAED*; Ruth Ann Marrie, MD, MS; Gary Cutter, PhD; Denise
Campagnolo, MD; Breanna Bullock, BA; Timothy Vollmer, MD

*Barrow Neurological Institute, Phoenix, AZ, USA

(S100) Seven-Year Trends in Relapse Rates in
NARCOMS MS Population

Background: Relapse rate is a typical outcome measure in
clinical trials. Relapse-rate data collected in earlier studies
are often used as guidelines, although it is unknown whether
those data remain accurate. Objective: Analyze trends
over time in the average number of relapses and steroid+reat-
ed relapses reported by NARCOMS relapsing-remitting multi-
ple sclerosis (RRMS) participants for é6-month periods in
2000-2006. Methods: NARCOMS registry contains self-
reported data voluntarily submitted by >31,000 MS patients
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at enrollment and semiannually thereafter. We analyzed data
from the annual fall update surveys from 2000 to 2006 to
identify cross-sectional cohorts of RRMS patients residing in
the United States, including only those who had been diag-
nosed within 15 years at the time of the survey and who
were 18-55 years old at diagnosis. The size of each cross-
sectional cohort ranged from 1108 to 4265. Results: The
average age for each of the cohorts ranged between 43 and
45 years. The average disability level as measured by the
Patient-Determined Disease Steps scale was between 3.0
and 2.7 (level 3, gait disability, is comparable to Expanded
Disability Status Scale level 4). The proportion of patients
reporting current use of disease-modifying agents or immuno-
suppressive drugs increased over time from 66% to 81%.
From 2001 to 2006, the average number of relapses in the
past 6 months decreased from 0.65 to 0.59, and the aver-
age number of steroidtreated relapses in the past 6 months
decreased significantly from 0.23 to 0.12. Conclusion:
Changes in relapse rates and relapse severity over time
should be analyzed in further detail and taken into account
in clinical trial designs.

Timothy Vollmer, MD*; Tuula Tyry, PhD; Breanna Bullock, BA; Ruth Ann
Marrie, MD, MS; Gary Cutter, PhD; Denise Campagnolo, MD

*Barrow Neurological Institute, Phoenix, AZ, USA

(S101) Effect of Donepezil on Cognitive
Dysfunction and Quality of Life in MS Patients

Aims: Up to 70% of all multiple sclerosis (MS) patients expe-
rience cognitive dysfunction, which has a serious impact on
their quality of life (QOL). So far, there is no effective treat
ment for the symptoms of their neuropsychological impair-
ments. Evidence indicates, however, a positive effect of
donepezil on memory and cognitive functioning in MS. In
this research study, we measured the effect of donepezil on
cognition and QOL in MS patients. Design: Double-blind,
randomized, placebo-controlled study. Method: During this
study, we randomly assigned 17 MS patients with cognitive
impairment to receive an 8-week treatment with either
donepezil or placebo. At baseline and after 8 weeks, all
patients underwent a neuropsychological assessment and
filled out a quality-oflife questionnaire. Our primary hypothe-
sis was improvement on the delayed score of the Selective
Reminding Test (SRT), a verbal memory test. Furthermore, we
expected improvement on the other tests of cognitive function
and an interaction effect between cognition and QOL.
Results: We were unable to demonstrate the effect of
donepezil on the delayed-recall score of the SRT. However,
subjects treated with donepezil significantly improved on sev-
eral cognitive domains including attention, concentration,
and verbal fluency compared with placebo. There was also
a significant correlation between these cognitive improve-
ments and mental QOL. Conclusion: Donepezil had a posi-
tive effect on cognition in MS patients and improved atten-
tion, concentration, and verbal fluency. This improvement
correlated with improvement in QOL. This study emphasized
the importance of investigational studies to find a treatment
for cognitive dysfunction in MS patients.

Frederieke Vriends, BS, MS*; Lily Jung, MD, MMM, FAAN

“University of Amsterdam, Seattle, WA, USA
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(5102) VA Longitudinal MS Study: Objectives and
Overview of Population-Based Study

Objectives: The primary objective of the VA Longitudinal
Multiple Sclerosis (MS) Study (VALOMS) is to determine pre-
dictors of longterm morbidity and effectiveness of treatment
in veterans with MS. A secondary objective is to defermine
health care utilization, cost, and quality of life. Because of
the unique features of the veteran population, this study
focuses on the experience of men and all African Americans
with MS. Methods: VALOMS is based at the VA MS Center
of Excellence-East in Baltimore, Maryland, and currently
includes five collaborating VA Medical Centers (VAMCs). The
study cohort currently includes 69 veterans, with an overall
recruitment goal of 200 veterans with MS. Subijects are ran-
domly drawn at each participating VAMC from a list of all
veterans having a diagnosis of MS. Study visits are conduct-
ed annually and include morbidity scales, quality-oflife sur-
veys, brain magnetic resonance imaging, a cognitive battery,
and a blood collection for banking. Patients are evaluated
and MS morbidity scales assessed during relapses. Subjects
will be followed for a minimum of 5 years. Results: The
male-to-female ratio is 3.3:1.0, and 54% of the cohort is
African American, the remainder being white. More men
had primary progressive and progressive relapsing disease
than women (P = .06). There was no sex difference in type of
onset symptom, age at first symptom onset, or time from
symptom onset to diagnosis. Time to initiation of disease-
modifying therapy and current or past use of disease-modify-
ing therapies were similar between men and women. Con-
clusions: VALOMS is a unique data resource that focuses
on the experience of men and all African Americans with
MS. New insights on risk factors for MS, disease course,
treatment outcomes, and health care utilization are major
byproducts from this study.

Mitchell Wallin, MD, MPH; William Culpepper; Walter Royal; Robert Kane;
Douglas Bradham; Heidi Maloni; Margaret Koehler; William Tyor; Micheline

McCarthy; Jeffrey Harrow; Peggy Coffey; Jong-Chaur Shieh; Christopher
Bever; VALOMS Investigators

VA MS Center of Excellence-East/Georgetown University, Washington, DC, USA

(S103) Managing MS-Related Fatigue From
Nursing Perspective

Fatigue in multiple sclerosis (MS) was not readily recognized
or discussed before the early 1980s. During the course of the
disease, 78-86% of patients complain of fatigue, with 40-
60% reporting fatigue as their worst problem. MS fatigue
has not been found to correlate closely with demographic
characteristics, clinical forms of MS, or disability. The aim of
this small study was to determine the role the MS specialist
nurse can play in assessing and managing fatigue, particu-
larly where access to the multidisciplinary team is delayed or
not always feasible. To evaluate fatigue management princi-
ples, 10 patients were studied. Their age range was 28-39
years, and all were female. The clinical course of MS was
relapsing remitting and had a mean duration of 5 years for
the disease. The prevalence of fatigue according to the Mod-
ified Fatigue Impact Scale was high, and all of the patients
had complained of fatigue. A fatigue questionnaire and
sleep questionnaire were also completed. The presentation
includes an overview of the assessment process, along with
evidence-based principles for fatigue management. There

appeared to be a correlation between fatigue and mood,
and lifestyle modifications were necessary to overcome the
problem. It appears that fatigue is underestimated and can
appear early in the disease process. MS specialist nurses
should be alert about this fact and consider early appropri-
ate management strategies to improve the function and quali-
ty of the patient’s life.

Jane Ware, RGN

Wessex Neurological Centre, Southampton University Hospitals Trust,
Southampton, Hampshire, UK

(S104) Factors Associated With Outcomes in MS
Patients Treated With Intrathecal Baclofen

Rationale: Spasticity is a common symptom of multiple scle-
rosis (MS), causing pain and discomfort, as well as interfer-
ing with mobility and functioning. The intrathecal baclofen
(ITB) pump has been shown to control spasticity but requires
surgery and longterm monitoring. Currently, predictors of
outcomes with ITB therapy in MS have not been identified.
Methods: Nineteen ambulatory MS patients ages 31-77
years (78% female, 95% white, 58% married, and 44%
employed), referred to the Mellen Center Spasticity Clinic
with severe spasticity poorly controlled with oral medications,
underwent implantation of a ITB pump. At baseline and 6
months, evaluations included muscle tone (Modified Ash-
worth Scale) and gait speed (timed 25foot walk), along with
self-administered questionnaires assessing coping and mental
and physical health. Patient satisfaction was assessed at 6
months. Results: At follow-up, patients reported a positive
change in symptoms (79%) and function (68%) and satisfac-
tion with controlling spasticity symptoms and quality of sleep
(79%), with function (63%), and with quality of life (74%).
Seventy-two percent experienced an objective decrease in
muscle tone and 41% an increase in gait speed. Ninety-five
percent experienced no complications, and 63% indicated
they would repeat the procedure. Baseline characteristics
related to patientreported positive outcomes included lower
muscle tone, slower gait speed, greater use of instrumental
and distraction coping, and lower ratings of mental and
physical health. Decreased muscle tone and increased gait
speed at 6 months were related to both slower gait speed
and higher ratings of mental health at baseline. Satisfaction
was more related to change in function than change in symp-
toms. Conclusions: Patients less likely to experience posi-
tive outcomes could be identified before ITB therapy. Differ-
ences in characteristics related to patient-reported versus
clinical outcomes suggested differences in how clinicians and
patients measured success. Results indicated the need for
individualized assessment of expectations at baseline.

Noah Webster, MA*; Peggy Crawford, PhD; Farrah Thomas, PsyD; Darlene
Stough, RN; Francois Bethoux, MD

*Case Western Reserve University, Cleveland Heights, OH, USA

(S105) Clinical Predictors of Falls and Ambulatory
Activity in MS: 6-Month Prospective Study

Background: Falling is a frequent cause of morbidity in
multiple sclerosis (MS), and health care providers need sim-
ple clinical methods that identify patients at risk for falls. This
is a preliminary report of a é-month prospective study of
ambulatory MS patients to evaluate the association of four
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clinical tests and two questionnaires with ambulatory activity
and falls in the MS community performed at the MS Center
Evergreen. Methods: Forty subjects with definite MS, ages
18-70 years, Expanded Disability Status Scale (EDSS)
scores of 0-6.5, and stable disease are being enrolled. Par-
ticipants are assessed three times in clinic with EDSS, Hauser
Ambulation Index, Berg Balance Test, Lower-Extremity Motor
Coordination Test, self-report questionnaires, the MS Walking
Scale, and Modified Fatigue Impact Scale. Ambulatory activ-
ity is recorded by ankle-worn accelerometers (StepWatch3)
for 1 week during Months 1 and é. Falls and nearfalls are
recorded during the study by diaries and monthly phone
monitoring. Results: Twenty-three MS patients have complet-
ed the study to date, with a mean EDSS score of 5.0, range
3.0-6.5. Falls were reported by 19 participants during the
observation period, with a median fall rate of three during 6
months. Average daily steps per subject ranged from 657 to
12,474 (mean 6656). There was only a weak correlation
between falls and ambulatory activity as measured by
steps/day. There was a negative correlation between aver-
age steps/day and EDSS. Based on preliminary analysis,
some correlation between the clinical tests and falls was
found, but no single clinical measure or questionnaire
appeared strongly correlated with falls. Conclusions: Most
MS patients with some disability will fall during a é-month
period. The level of activity may not correlate with the fre-
quency of falls. Our study is exploring the predictive value of
validated clinical tests of gait, balance and coordination,
and self-assessment questionnaires for falls and ambulatory
activity.

Annette Wundes, MD*; *Theodore R. Brown, MD, MPH; Barbara J. Severson,
ARNP; James D. Bowen, MD

University of Washington, Seattle, WA, USA

(S106) Efficacy in Clinical Practice of Mitoxantrone
for Worsening MS

Background: Mitoxantrone has been approved by the US
Food and Drug Administration for worsening multiple sclero-
sis (MS), and its efficacy has been demonstrated in clinical
trials. In clinical practice, however, patients may receive less
than the full dose because of patients’ ambivalence, history
of noncompliance, or intolerance of the drug. We studied
efficacy of mitoxantrone for worsening disease in a clinical
sefting in an academic multidisciplinary MS center. Meth-
ods: One hundred three MS patients from the Western MS
Center at the University of Washington who were prescribed
mitoxantrone for worsening disease between September
1999 and February 2005 were studied retrospectively by
medical chart review. Data collection included information
on disease, such as type of MS, relapse history, and Expand-
ed Disability Status Scale (EDSS), in relation to mitoxantrone
treatment history. Results: To date, data from 62 patients
have been analyzed. Most of these patients had either sec-
ondary progressive MS (n = 30) or relapsing-remitting MS
(n = 23). Twenty-one had completed at least 2 years of
mitoxantrone administration, whereas 41 discontinued infu-
sions prematurely. Patients received a mean of 5.6 infusions
(median 5). The mean EDSS score at initiation of mitox-
antrone was 6.36. At discontinuation, patients had wors-
ened by an average of 0.24 points on EDSS (P = .04). Twen-

ty percent of patients showed improvement, 45% remained
stable, and 34% declined based on EDSS. The number of
relapses decreased during (-0.66, P = .005) and after (-
0.85, P = .0003) treatment compared with the relapses
reported within the 2 years before initiation of mitoxantrone.
Two patients converted from relapsing-remitting MS to sec-
ondary progressive MS during mitoxantrone treatment; both
received only a few infusions with some delays. Conclu-
sions: Our data suggested that mitoxantrone stabilized dis-
ease activity in patients with worsening MS treated in a clini-
cal setting. Despite frequent suboptimal conditions and
incomplete treatment schedules, patients showed relatively
stable neurological functioning and a fewer relapses.

Annette Wundes, MD*; George H. Kraft, MD; James D. Bowen, MD; Ted A.
Gooley, PhD; Richard A. Nash, MD

*University of Washington, Seattle, WA, USA

(S107) Mitoxantrone for Worsening MS:
Compliance Problems in Clinical Practice

Background: Management of worsening multiple sclerosis
(MS) continues to pose a major therapeutic challenge
because of limited treatment options. Available treatments
are associated with significant risks. We review our experi-
ence with mitoxantrone for worsening MS, including compli-
ance and tolerability for patients treated at an academic mul-
tidisciplinary MS center. Methods: One hundred three MS
patients from the Western MS Center at University of Wash-
ington who were prescribed mitoxantrone for worsening dis-
ease between September 1999 and February 2005 were
studied retrospectively by medical chart review. In addition to
demographics and clinical efficacy, data on mitoxantrone
treatment history and side effects, including hematological
and cardiac toxicity, were collected. Results: To date, data
from 63 patients have been analyzed. Most of these patients
had either secondary progressive MS (n = 30) or relapsing-
remitting MS (n = 24). Twentytwo had completed at least 2
years of administration or received the US Food and Drug
Administration’s recommended maximal allowable dose of
140 mg/m?. Forty-one patients discontinued infusions prema-
turely, predominantly at their own request (n = 13) or
because of intolerable side effects (n = 8). Among patients
analyzed, there were four with decrease of left ventricular
ejection fraction to <50% and one case of discontinuation
because of thrombocytopenia. In 10 patients, the dosage
was reduced to <12 mg/m? at least once because of poor
tolerability (n = 7), preinfusion leukopenia (n = 2), or
unknown reason (n = 1). Two patients were freated through-
out on a reduced dose schedule because of preexisting
thrombocytopenia (n = 1) or add-on therapy to interferon
(n = 1). Conclusions: This experience identified that as
many as two thirds of patients enrolled on mitoxantrone did
not receive the intended cumulative dose; they stopped pre-
maturely because of disillusionment or adverse events. How-
ever, only a few patients had to discontinue treatment for
objective safety reasons. Our data offer relevant insights into
challenges of tolerability and compliance in the use of mitox-
antrone in clinical practice.

Annette Wundes, MD*; George H. Kraft, MD; James D. Bowen, MD; Ted A.
Gooley, PhD; Richard A. Nash, MD

*University of Washington, Seattle, WA, USA
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(S108) Qualitative Study on Compliance With
Disease-Modifying Therapy in
Relapsing-Remitting MS

The factors influencing compliance have been of particular
interest in multiple sclerosis (MS) and parenteral disease-
modifying therapies (DMTs). Previous published studies
showed that many patients stop or switch in the first 6-18
months of treatment, the most common reason being lack of
efficacy or no reason found. It is difficult to realistically assess
the efficacy of a DMT in the initial months of treatment, which
raises the possibility that DMTs are stopped prematurely in
significantly few patients. We conducted qualitative analyses
of interviews with patients who had been prescribed DMTs
within the past 18 months, including subjects who adhered to
treatment and who discontinued for nonclinical reasons. The
inferviews were conducted in two UK centers by a psycholo-
gist who was independent of the patient’s care. Anonymized
transcripts were read by a psychologist, an MS nurse, and a
neurologist to independently identify themes. Results:
Twelve patients, five men. Nine were on treatment (Avonex
Betaseron 4, glatiramer 3, Rebif 2), and three had discontin-
ved (Avonex 1, Betaferon [Betaseron] 1, glatiramer 1). There
appeared to be four key areas: attitudes toward medicines
and medicine taking, specifically previous good experiences
of medication and realistic expectations for treatment; self-
efficacy and locus of control, the need to take action and

attempt disease modification as opposed to fatalism about
future MS course; attitudes and beliefs about health and ill-
ness, including uncertainty whether unpleasant symptoms
were the result of MS, taking DMTs, or discontinuing DMTs;
and social and professional support. Some of the preliminary
analysis was in keeping with previous work on the impor-
tance of self-efficacy and patient perception of support. How-
ever, knowledge and understanding of the relationship
between the treatments and ongoing MS symptoms was
novel, underlining the imporfance of ongoing access to MS
specialist nurse support.

Carolyn Young, MD, FRCP*; Nicki Ward-Abel RGN, MSCN, BSc(Hons); David
Pendleton, CPsychol

*Walton Centre for Neurology and Neurosurgery, Liverpool, Mersey, UK

(S109) Self-Efficacy and Physical, Cognitive, and
Emotional Functioning in MS

Although the impact of multiple sclerosis (MS) can be hetero-
geneous, research has shown that the disease is associated
with impairment in physical, cognitive, emotional, and social
functioning. Disease-related factors alone do not completely
explain the variability in functional outcomes seen in MS.
Research is increasingly focused on the effect of psychosocial
factors on outcomes in individuals with MS such as self-
efficacy (the belief of an individual in his or her ability to
effectively cope with challenging situations). Self-efficacy has
been previously associated with psychosocial adjustment and

International Journal of MS Care

83



