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(S01) Religious Beliefs of People With Multiple
Sclerosis

Religious beliefs may help in coping with multiple sclerosis
(MS). People with MS are looking for answers that cannot be
found in science. A questionnaire was given to patients in an
occupational therapy program, who returned 54 patient
responses. This questionnaire was given 1 week before East-
er and Christmas. 
Questions and Responses: 1) Do you believe in a high-
er being? 94.4% yes, 3.8% no, 1.8% don’t know. 2) How is
your relationship with Him? 22% worship, 11% as father and
son,11% friendship, 7.3% submission, 7.3% strength. 3)
What makes you happy? 30% family, 26% friends, 11%
God, 11% healthy, 7.3% do things. 4) What gives you
peace? 11% family,11% friends, 11% calm environment. 5)
What do you love most in life? 68% family, 20% life, 12%
God. 6) What is good? 55% help people, 17.6% God,
15.5% help yourself and others. 7) What is evil? 29% harm
others or yourself, 15.6% harm others, 15.6% bad thoughts,
15.6% don’t know, 7.8% opposite God. 8) Do you believe in
the devil? 41% no, 41% yes, 8% don’t know. 9) Do you
believe in the Bible? 68% yes, 22% no, 10% do not know.
10) What is sin? 54% do bad things; 30% do things against
God, 12% do not know, 4% doesn’t exist. 11) What is for-
giveness? 30% only God can forgive, 70% wonderful thing
to do. 12) Do you believe in life after death? 72% yes, 20%
do not know, 8% no. 13) Are you afraid of death? 72% no,
28% yes. 14) Who is Jesus? 36.7% God, 24% son of God,
11.7% the savior, 21.5% nice man. 15) What is the relation-
ship between God and MS? 25% God gave me MS to make
me a better person, 17% disappointed with God, 14.5%
God is proving my faith, 17% God has nothing to do with
MS, 14% sin in other life, 9% God helps, 4% do not know.
Conclusion: Those treating MS should be aware of some of
the diverse beliefs of people with this disease.
Gina Amoroso, OTR; Andrea Freitas, OTR; Cleonice Santos, OTR; Fernanda
Leitao, PT

ABEM, Sao Paulo, Brazil

(S02) Psychometric Evaluation of PHQ9 Using
Item-Response Theory

Background: The nine-item patient health questionnaire
(PHQ9) is a scale used to screen for depressive episodes and
symptoms in medical patients. Although it has shown promise
in other populations, it has not been validated in individuals
with multiple sclerosis (MS).
Purpose: The purpose of this study was to apply item-
response theory (IRT) methods to explore the psychometric
properties of PHQ9 and examine functioning of the scale in
individuals with MS.
Sample: Data were collected from 107 people with MS.
Participants responded to PHQ9 items as well as demograph-
ic, clinical, and other quality-of-life measures.
Analyses: An IRT model appropriate for items with more
than one response option (Andrich’s rating scale model) was
used to calibrate the PHQ9 items. IRT assumptions of unidi-

mensionality and local item independence were assessed by
confirmatory factor analysis. Fit of PHQ9 items to the rating
scale model was evaluated. The effective measurement range
of the measure was estimated.
Results: The interitem consistency of PHQ9 was extremely
low (Cronbach’s α = .30). The measure had modest fit to a
unidimensional model (comparative fit index = 0.928, TLI =
0.944, RSEA = 0.145), and a substantial percentage (44%)
of item pairs exhibited higher than optimal residual correla-
tion (>0.10). All but two of the items met traditional fit stan-
dards after calibration to the rating-scale model. Least fitting
items were “moving/speaking slowly” and “better off dead.”
The PHQ9 items were most effective at measuring people
with higher levels of depression.
Conclusions: Appropriate to its purpose as a screening
instrument, the PHQ9 best discriminates among people with
higher levels of depression. The results suggest that it would
not be a good instrument for discriminating among lower lev-
els of depression. There are several published cut points for
the PHQ9. Future research should evaluate the equivalence
of these cut points based on an IRT calibration of item
responses.
Dagmar Amtmann, PhD*; Karon Cook, PhD; Dawn Ehde, PhD; Kurt Johnson,
PhD; Karynsa Hinton, MPH; Charles Bombardier, PhD
*University of Washington, Seattle, WA USA

(S03) CellCept in Multiple Sclerosis Patients: Failing
Treatment With Azathioprine

Background: In more than 400 multiple sclerosis (MS)
patients on continuous monotherapy with interferon-ß (IFNß)
or glatiramer acetate, followed over 2 years, relapses or
breakthrough symptoms were absent in <20% of the individu-
als treated. To optimize disease control in individual MS
patients, added-on immunosuppressive medications are nec-
essary. Low serum thiopurine methyltransferase level or idio-
syncracy to azathioprine (AZA) prevents its use. 
Objective: Establish safety and efficacy of mycophenolate
mofetil (CellCept) in MS patients on continuous combined
therapy (CCT) with IFNß (Avonex) and prednisone failing
added-on AZA.
Design and Methods: Currently, from the 34 MS patients
enrolled, 15 were treated over 1 year with IFNß-1a (Avonex,
30 μg/week), prednisone (8.5 ± 2.9 mg/kg daily), and Cell-
Cept (targeted dose 2 g/day). Annualized relapse rate (ARR;
transient or persistent increase in the Expanded Disability Sta-
tus Scale [EDSS] rating by ≥1.0 point), EDSS rating, and
peripheral blood flow cytometry (FC) were studied. Patients
were followed in 10- to 12-week intervals.
Results: AAR was 0.11 for ≥1.0 EDSS rating and 0.22 for
≥0.5 EDSS rating. The mean EDSS score did not change dur-
ing the treatment (5.80 ± 0.94 at the beginning and 5.77 ±
1.16 by the end of 12 months; P = .8760). Compared with
healthy control subjects, FC studies revealed a significant
decrease in peripheral blood CD19+ (76.13 ± 66.17/cmm;
P = .0011) and CD8+ (258.93 ± 182.01/cmm; P = .0049)
cell counts and upregulation in the CD14+ cell count (478.73
± 179.89/cmm; P = .0081). In one patient, discontinuation
of CellCept was necessary because of persistent elevation in
liver enzymes. IFNß antibody titer was <1:16 in all patients.
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Conclusion: In MS patients who require CCT and 
are unable to use AZA, therapeutic trial with CellCept is 
indicated.
Jay Bauerle, MD*; Jose Arbona, MD; Clare Braun Hashemi, MD; Margaret
Frazer, MD; Heidi Lee, MD; Oldrich Kolar, MD; Elizabeth Moore, MD
*Indiana Center for MS, Indianapolis, IN, USA

(S04) Information Needs of Newly Diagnosed
Multiple Sclerosis Patients and Their Significant
Others

The London Health Sciences Centre Multiple Sclerosis Clinic
conducted a survey of the information needs of people newly
diagnosed with MS and of their significant others. The goal
of the research was to develop an information package for
newly diagnosed patients based on patient needs. Seventy-
five people diagnosed with MS within the previous 2 years
and 51 significant others completed a survey questionnaire.
Respondents were asked to rank in importance the topics of
information they received or would have liked to receive at
the time of diagnosis. They also indicated their preference in
respect to 1) who should receive information at the time of
diagnosis (partner, child, employer, etc.), 2) the method
through which information is given (written material, group
sessions, etc.), and 3) who should provide the information
(health care professional, MS Society). There was little differ-
ence between the information needs of people diagnosed
with MS and their significant others. Information resources
relating to psychosocial issues were ranked number one for
both groups. Newly diagnosed people and significant others
ranked information received from health care professionals
and written material high as well. Findings were consistent
with a previous study. The results suppport the current process
of information sharing in the MS clinic and will be used to
refine the information provided to the newly diagnosed popu-
lation and their significant others.
Cathy-Lee Benbow, MSW, RSW; Lynn McEwan, RN, MSCN, CNN(C)
MS Clinic, University Hospital, London Health Sciences Center, London, ON,
Canada

(S05) Factors Associated With Sexual Function in
Women With Multiple Sclerosis

Objective: Describe demographic, urinary symptom dis-
tress, and disability-level factors associated with sexual func-
tion in women with multiple sclerosis (MS).
Methods: Sixty-eight women with a relapsing form of MS
were recruited during routine clinic visits, educational pro-
grams, or support group meetings. Consented participants
completed a demographic and medical history form, the
Patient-Determined Disease Steps (PDDS) and performance
scales questionnaires, Urge-Urinary Distress Inventory (U-
UDI), Female Sexual Function Index (FSFI), and the SF-36.
Demographic, urge-urinary distress, and disability ratings
were examined for their association with sexual function via
regression analysis.
Results: Women were 48.5 ± 10.0 years old, predominate-
ly white (94%), with an 11.9 ± 8.3-year history of MS and a
median PDDS score of 3.0 (indicating gait disability). Mean
physical function, general health, and mental health SF-36
subscale scores were 39.3 ± 26.6, 46.6 ± 21.2, and 
62.8 ± 17.2, respectively. Based on performance scale rat-

ings, they had minimal depression, vision disability, and cog-
nitive disability; mild pain and mild gait; bladder, sensory,
and spasticity disability; and moderate fatigue disability. The
mean FSFI full-scale score was 17.3 ± 10.6, lower than
reported (19.2 ± 6.6) for a slightly younger (40.5 ± 13.0
years) sample of women with sexual arousal disorder. The
mean U-UDI urge score was 1.92 ± 0.92. Visual disability
emerged as an important predictor of arousal, orgasm, lubri-
cation, and satisfaction. Pain disability emerged as an impor-
tant predictor of arousal and satisfaction, whereas gait dis-
ability was an important predictor of orgasm. Age
approached statistical significance as an important predictor
of lubrication. 
Conclusions: Among demographic, disability ratings, and
urge-urinary distress variables, sexual dysfunction was most
consistently predicted by vision disability in this sample of
women with MS.
Diane Borello-France, PhD, PT*; Jodi DiBlassio, MPT; Sara Marx, BS; Janet
Erickson, BS, CCRC; Wendy Leng, MD; Michael Chancellor, MD; Margie
O’Leary, MSN, RN, MSCN
*Duquesne University, Pittsburgh, PA, USA

(S06) Test Retest Reliability of Urge-Urinary
Distress Inventory and Female Sexual Function
Index in Women With Multiple Sclerosis

Introduction and Objective: Genitourinary dysfunction is
common in women with multiple sclerosis (MS), yet accepted
urinary symptom distress and sexual function measures have
not been adequately tested in this population. This study
aimed to assess the test-retest reliability of the Urge-Urinary
Distress Inventory (U-UDI) and the Female Sexual Function
Index (FSFI) in women with MS.
Methods: Sixty-five women with a relapsing form of MS
were recruited during routine clinic visits, educational pro-
grams, or support group meetings. A consent form, demo-
graphic and medical history form, the Patient-Determined 
Disease Steps (PDDS) questionnaire, and initial set of ques-
tionnaires (U-UDI, FSFI, and SF-36) were sent by mail to par-
ticipants. Within 2 weeks of returning the signed consent
form and initial questionnaires, participants received a sec-
ond set of questionnaires. The test and retest subscale and
summary scores for U-UDI and FSFI were calculated. Intra-
class correlation coefficients were calculated to assess each
instrument’s test-retest reliability.
Results: Women were 48.5 ± 10.0 years old, predominately
white (94%), with a median PDDS score of 3.0 (indicating gait
disability). Fifty-seven and 55 completed sets of U-UDI and FISI,
respectively, were returned and suitable for analysis. Mean SF-
36 physical function subscale scores were similar at test and
retest (39.6 ± 26.1 vs 38.0 ± 24.2, respectively; P = .30). The
mean U-UDI urge summary score was 1.87 ± 0.97 at test and
1.76 ± 0.90 at retest. U-UDI subscale intraclass correlation
coefficient (ICC) ranged from 0.38 (frequent urination) to 0.87
(leakage with urge). The U-UDI urge summary score showed
good reproducibility, ICC = 0.70 (95% confidence interval [CI]
0.54–0.81). The mean FSFI full-scale score was 17.48 ±
10.61 at test and 17.16 ± 10.38 at retet. FSFI subscale ICC
ranged from 0.77 (satisfaction) to 0.90 (orgasm). Excellent
reproducibility was observed for the FSFI full scale, ICC = 0.90
(95% CI 0.83–0.94). 
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Conclusions: The U-UDI and FSFI can be used to reliably
assess urinary symptom distress and sexual function in
women with MS. Further exploration of the instruments’ validi-
ty in this population is needed.
Diane Borello-France, PhD, PT*; Jodi DiBlassio, MPT; Sara Marx, BS; Janet
Erickson, BS, CCRC; Wendy Leng, MD; Michael Chancellor, MD; Margie
O’Leary, MSN, RN, MSCN
*Duquesne University, Pittsburgh, PA, USA

(S07) Benign Relapsing Neuromyelitis Optica

Background: The epidemiological study of relapsing neu-
romyelitis optica (R-NMO) in Cuba showed a prevalence of
0.49 in 105 (95% confidence interval [CI] 0.4–0.6, classic
and Bayesian), although a higher prevalence was found in
the province of Cienfuegos, with 1.76 in 105 (95% CI
0.5–3.1 classic; 0.8–0.6 Bayesian). Evaluation of patients
showed cases with R-NMO of long duration and slight to
moderate physical and visual disability.
Objective: The object of this study was to present cases con-
sidered benign forms of R-NMO.
Design/Methods: Data were obtained from 26 patients
with R-NMO from the prevalence study, with ≥5 years of evo-
lution and physical disability according to Kurtzke’s Expand-
ed Disability Status Scale (EDSS) score of 4.5 and a degree
of impairment of 3 in the visual (or optic) functions according
to the neurological assessment Kurtzke Functional Systems
(FS). These patients were considered to have a benign form
of R-NMO. The demographic, clinical, and laboratory data
were compared with patients having the same physical dis-
ability (EDSS 4.5) but with a visual FS of 4 or more, and it
was considered a clinical form with predominant visual
impairment. Demographic, clinical, and laboratory data
were compared between groups. Statistical analysis was car-
ried out with the Mann-Whitney nonparametric test and the
χ2-test.

Results: No significant differences between the benign form
(B-RNMO) and that with predominant visual impairment (V-
RNMO) were demonstrated according to age at onset 
(34.1 ± 6.8 vs 29.7 ± 8.9 years, respectively; Mann-Whit-
ney z = 1.300, P = .193); number of relapses (4.0 ± 2.8 vs
3.4 ± 1.6; Mann-Whitney z = 1.565, P = .117); or duration
of disease (9.6 ± 4.3 vs 13.8 ± 7.2 years; Mann-Whitney 
z = 1.565, P = .117). Nevertheless, when time between the
first and second relapse was analyzed, it was shorter in B-
RNMO than in V-RNMO (1.4 ± 1.3 vs 3.8 ± 4.4 years), with
a trend toward significance (Mann-Whitney z = 1.850, P =
.064). With respect to the first sentinel event, in B-RNMO, the
transverse myelitis (TM) clinical form predominated with nine
cases (60%), compared to only two cases in the V-RNMO
form (18.2%). However, the opposite occurred regarding
optic neuritis (ON) as the initial event, predominating ON in
seven (63.5%) of the cases of the V-RNMO form and only
four (26.7%) cases of B-RNMO (χ2 = 4.701, P = .030).
There were no differences between groups with respect to the
simultaneous appearance of TM + ON as the initial neuro-
logical symptom.
Conclusions: The possibility of a benign form of R-NMO ≥5
years after onset, considering a low physical and visual dis-

ability, is associated with the presence of TM as the initial
neurological event and a shorter time for the second relapse. 
Jose Antonio Cabrera-Gomez, MD, PhD, FAAN*; Alina Gonzalez-Quevedo,
MD, PhD; Yanely Real-Gonzalez, Lic; Anelis Cabrera-Nunez
*International Neurological Restoration Center (CIREN), Havana City, Cuba

(S08) Comprehensive, Personalized, and 
Intensive Neurorehabilitation Program With a
Multidisciplinary Team for People With Multiple
Sclerosis: Pilot Study

Introduction: The recent disease-modifying therapies have
not eliminated the need for neurorehabilitation strategies in
the management of multiple sclerosis (MS). Even if there were
drugs that could fully prevent progression of the disease, hun-
dreds of thousands of patients worldwide would still be left
with residual neurological damage and the associated
impairment and disability. 
Objective: Evaluate the efficacy of a comprehensive, per-
sonalized, and intensive neurorehabilitation program with a
multidisciplinary team for people with MS.
Design/Methods: People with progressive or relapsing-
remitting MS were included to receive an integrated, compre-
hensive, and intensive neurorehabilitation program by a mul-
tidisciplinary team. The multidisciplinary team consisted of
MS neurologists, physiatrists, psychologists, neuropsycholo-
gists, occupational therapists, speech-language therapists,
natural and physical medicine specialists, and nurses. The
program was an intense neurorehabilitation for 4–8 weeks (2
sessions daily), except on weekends; each patient had a sin-
gle physiotherapist (one to one). The evaluation was by
means of scales on impairment disability by Scripps neuro-
logical rating scale (SNRS), Expanded Disability Status Scale
(EDSS), and neurological assessment Kurtzke Functional Sys-
tems (FS); Fatigue Impact Scale (FIS) was used to evaluate
fatigue and quality of life (QOL) by the MSQLI-54 instrument. 
Results: Seventeen people with MS (11 progressive, 6
relapsing remitting), 11 (64.7%) women and 6 (35.3%) men,
with mean ± SD 8.76 ± 5.32 years of evolution were includ-
ed. All the cases completed 4 or 8 weeks of an intensive neu-
rological rehabilitation. The evaluation of impairment/disabil-
ity was as follows: SNRS: initial, 54.29 ± 19.14 (25; 90); 4
weeks, 74.60 ± 18.94 (36; 95), P = .0000; 8 weeks,
69.63 ± 11.30 (51; 86), P = .003 student t test. EDSS: ini-
tial, 5.40 ± 2.02 (2; 8.5); 4 weeks, 4.55 ± 2.62 (1; 8.5) 
P = .01; 8 weeks, NS student t test. FS demonstrated in
pyramidal: initial, 3.71 ± 1.10 (1; 5); 4 weeks, 2.90 ± 1.59
(1; 5), P = .022; 8 weeks, 3.00 ± 1.30 (1; 5), P = .006 stu-
dent t test. FS in cerebellar: initial, 0.94 ± 1.14 (1; 5); 4
weeks, 1.000 ± 0.816 (0; 2), P = .000; 8 weeks, 2.380 ±
0.916 (1; 4), P = .002 student t test. FS in brain stem: initial,
1.880 ± 1.166 (0; 4); 4 weeks, NS; 8 weeks, 1.380 ±
1.302 (0; 4), P = .007. FS in sensorial: initial, 1.000 ±
1.118 (0; 3); 4 and 8 weeks, NS. FS in bowel and bladder:
initial, 1.410 ± 1.661 (0; 5); 4 weeks, 0.700 ± 1.252 (0;
4), P = .022; 8 weeks, NS student t test. FS in cerebral: ini-
tial, 0.410 ± 0.712 (0; 2); 4 and 8 weeks, NS. There was
reduction of fatigue by FIS 49.33 ± 11.43 (39; 68) initial
versus 35.000 ± 6.066 (25; 40) final, P = .083. QOL
demonstrated an improvement in physical health: 41.0 ± 8.1
(28.4; 54.1) initial and 50.6 ± 12.8 (26.9; 66.7) final, P =
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.015, whereas an improvement was observed in mental
health unless NS. 
Conclusions: This pilot study with a multidisciplinary team
using a comprehensive, personalized, and intensive neurore-
habilitation one to one for 4–8 weeks demonstrated an
improvement in impairment, disability, and QOL and
decreased fatigue in people with MS. A controlled, random-
ized, multicenter, clinical trial is needed to confirm the effica-
cy of this program.
Jose Antonio Cabrrera-Gomez, MD, PhD, FAAN*; Yanely Real-Gonzalez, PT;
Alexander Echemendia-Del Valle, MSC; Alina Gonzalez-Quevedo, MD, PhD;
Giselle Penton-Rol, MD, PhD; Majel Cervantes, Lic; Anubis Aguiar-Rodriguez,
Lic; Gilda Martinez-Aching, Lic; Yamile Lopez-Perez, MD; Mayda Nelia
Lopez-Hernandez, PhD; Jorge Luis Torres-Izquierdo, MSC; Reinaldo Gomez-
Perez, Lic; Carlos Fernandez, Lic
*Multiple Sclerosis Clinic, International Neurological Restoration Center (CIREN),
Havana City, Cuba

(S09) Neurorehabilitation in Relapsing-Remitting
Multiple Sclerosis

Relapsing-remitting multiple sclerosis (RRMS), the most fre-
quent clinical form, presents with low to moderate degrees of
disability. Relapses in RRMS determined a sustained negative
impact in the patient’s disability that was sustained for a
mean of 2 months after the acute episode, suggesting the
acute exacerbations of MS have a measurable and sustained
effect on accrued impairment and disability. Therefore, con-
sistent with the evidence among the various clinical trials, the
immunomodulator and immunosupressor therapies for RRMS
that reduce the frequency of relapses should be beneficial for
patients with RRMS. However, other treatment modalities,
such as neurorehabilitation could be beneficial for patients
with RRMS to reduce the negative impact over impairment
and disability of the relapses. The data we present are based
on results from controlled clinical trials that have evaluated
the efficacy of interventions with neurorehabilitation in RRMS.
In this way, the neurologist can have a better idea of how to
act in the daily medical practice and obtain a greater benefit
with the procedure in RRMS patients. The results of this
review confirmed 1) neurorehabilitation produces a signifi-
cant improvement in all disability scales, motor function, and
aspects of quality of life 3 months after the onset of the
relapse in patients who received a physical therapy program
compared with controls and indicates that combining steroids
with planned multidisciplinary team care is superior to admin-
istering them in a standard neurology or day ward setting; 2)
inpatient rehabilitation is useful in RRMS, particularly in
patients with incomplete recovery from relapses who have
accumulated moderate to severe disability; and 3) neuroreha-
bilitation is effective in the slight to moderate forms of RRMS
between relapses. Neurorehabilitation is a useful tool for the
treatment of RRMS.
Jose Antonio Cabrera-Gomez, MD, PhD, FAAN*; Yanely Real Gonzalez, Lic;
Alina Gonzalez-Quevedo, MD, PhD 
International Center for Neurological Restoration (CIREN), Havana, Cuba

(S10) Fatigue Educational Workshop: Does It Help
a Veteran Cohort?

Objective: Assess feasibility and clinical impact of struc-
tured multiple sclerosis (MS) fatigue workshop in a US
Department of Veterans Affairs (VA) outpatient clinic setting.

Background: Fatigue is a common and often disabling
symptom of MS. Medications and physical therapy offer only
modest help, so the new Fatigue: Take Control! workshop,
developed with support of the National Multiple Sclerosis
Society (NMSS), merits a trial in a health care system with at
least 16,000 individuals with MS. 
Participant Characteristics and Workshop Design:
Eight male veterans enrolled. Six had relapsing-remitting MS,
and two had secondary progressive MS. Five had moderate
ambulation limits (Expanded Disability Status Scale [EDSS]
score 5.5); three had mild limits (EDSS 4.5). One was 
gainfully employed. Their mean age was 56 years; mean
education was 13.4 years. Seven took fatigue medication (4
amantadine, 2 modafinil, and 1 gabapentin); all took 
antidepressants. We expanded the workshop from 6 to 12
sessions, added a 30-minute socialization opportunity before
each class, and expanded the guest lecturer roster to 5 
disciplines.
Results: Sixteen veterans were referred for the workshop;
11 started and 8 finished. Those who finished came consis-
tently (mean 9.6 of 12 sessions). Two family caregivers
attended all sessions. On the postworkshop NMSS survey,
enrollees reported improved planning and coping strategies.
After hearing the physical therapy lecturer, 4 requested and
were given physical therapy referrals. Two reported that the
highlight was the naturopathic physician lecture. Mean MS
Fatigue Severity Scale (FSS) results were 5.75 at outset,
improved to 4.99 after the class; mean quality-of-life measure
(Quality of Life Enjoyment and Satisfaction Questionnaire; Q-
LES-Q) was 48.2 at outset, improved to 50.71. Data from a
second survey of both measures, conducted 6 months after
the class, are being collected and will be presented.
Conclusions: Piloting this workshop proved both easy for
VA providers and satisfying for the veteran. The FSS and the
Q-LES-Q showed improvement, warranting a larger study. 
Gordon Campbell, FNP; Nancy McFarlane, CTRS; Ruth Whitham, MD

Portland VA Medical Center, Portland, OR, USA

(S11) Assessing Patient Satisfaction With Care in
Canadian Multiple Sclerosis Center

Background: Patient satisfaction is a useful outcome meas-
ure in evaluating health care services. A literature review did
not reveal an instrument that would evaluate patient satisfac-
tion with specific services provided in a multiple sclerosis
(MS) clinic. The development of such an instrument was
undertaken at the Dalhousie MS Research Unit (DMSRU). 
Methods: DMSRU is the only referral center for MS patients
in Nova Scotia. Using the DMSRU database, all new patients
(n = 130) seen between January 2004 and July 2005 were
identified. A customized questionnaire assessing patient satis-
faction was developed and mailed to these 130 patients.
Patient satisfaction with physician services, nursing care, wait
times, education, and telephone support was evaluated.
Respondents were given the opportunity to provide qualita-
tive responses to most questions. Questionnaires were not
coded so that patient anonymity was protected. This created
a limitation for data analysis. Data analysis was completed
using SPSS.
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Results: There was a 52% response rate of which 81%
were women. Seventy-two percent reported having a diagno-
sis of relapsing-remiitting MS, and 25% were unsure of their
type of MS. Respondents were highly satisfied with the care
they received from DMSRU. Eighty-one percent rated the
quality of care by their neurologist as very good or excellent,
and 92.6% perceived their neurologist’s knowledge of MS to
be very good or excellent. Fifty-seven percent rated the
nurse’s knowledge of disease-modifying therapies as very
good/excellent (35% said this section was not applicable).
Fifty-four percent responded that a one-on-one education ses-
sion with an MS nurse reduced fears and was helpful in mak-
ing the decision to start on therapy (48%).
Conclusions: Measuring patient satisfaction provides useful
feedback on the quality and utility of care programs. A clinic-
specific questionnaire may provide valuable outcome meas-
ures that may further enhance the care provided. The DMSRU
Patient Satisfaction Survey requires further study to determine
its reliability and validity. 
Trudy Campbell, MN, RN-NP, MSCN; Sarah Smith; Virender Bhan, MBBS;
Thomas Murray, MD

Dalhousie MS Research Unit, Halifax, NS, Canada

(S12) Comparison of Aquatic Exercise and Land-
Based Exercise for Women With Multiple Sclerosis

Background: Research has shown that people with multiple
sclerosis (MS) experience similar benefits from exercise to
those without MS. Although there are some answers regard-
ing the benefits of exercise for people with MS, the research
is far from comprehensive and has not explored the numer-
ous options available for exercise programs. An aquatic envi-
ronment provides many benefits for the participant; many
risks associated with exercising on land are minimized in the
water. Current research suggests that the training response
for aquatic exercise is similar to that demonstrated via land
exercise. With the additional advantages of an aquatic envi-
ronment for people with MS, further research in this area is
warranted. 
Purpose: Examine whether aquatic and land-based exer-
cise programs could improve physiological and psychologi-
cal variables in people with MS and whether aquatic or land-
based exercise provides a greater benefit. 
Methods: Six women with MS were randomly assigned to
16 weeks of land-based exercise, aquatic exercise, or a con-
trol group. Participants were evaluated pre- and posttraining
for changes in aerobic power, handgrip strength, lower-
extremity muscular strength and endurance, 200-meter walk,
and the Fatigue Impact Scale. 
Results: Aerobic power improvement ranged from 0 to
10.2%, and both exercise groups improved their 200-meter
walk time (6.8–19.5%). The aquatic exercise group showed
specific improvements in left-leg muscular endurance
(10.0–66.7%). Most participants reduced total fatigue and
physical fatigue (25.2–41.4%; 21.1–33.3%, respectively). 
Conclusions: It is impossible to determine which exercise
program provided the most benefits for women with MS.
With the potential for positive changes, community-based
services should consider developing programs to assist in the
prevention of the potential decline in strength, aerobic power,

and increases in fatigue associated with MS. Further investi-
gation of similar exercise programs and their outcomes with
a larger sample size is necessary to evaluate the benefits of
the prescribed exercise programs.
Kimberly Carcary, MSC; L. Aaron Tubman, PhD

University of Calgary, Foothills Medical Centre, Calgary, AB, Canada

(S13) Predictors of Adherence to Exercise Goals in
Patients With Multiple Sclerosis

Background: Exercise is important in managing multiple
sclerosis (MS) symptoms. However, little is known about fac-
tors that contribute to adherence to exercise regimens.
Methods: Sequential MS patients (N = 119) who were
ambulatory without aid were eligible for inclusion. Partici-
pants were randomly assigned to receive motivational exer-
cise counseling and exercise goal setting or to a usual care
condition. Baseline characteristics were assessed to deter-
mine factors that might potentially influence adherence with
exercise goals. Subjects were evaluated for fatigue (modified
Fatigue Impact Scale), pain (Brief Pain Inventory), depression
(Center for Epidemiologic Studies Depression Scale), disabili-
ty (MS Functional Composite), and Motivational Readiness to
Exercise Scale.
Results: Of 49 evaluable subjects in the exercise condition,
81.2% were women, 98% white, 83.7% had relapsing MS,
mean age was 51.5 ± 10.2 years, and mean time since
diagnosis was 10.7 ± 6.7 years. Mean timed 25-foot walk
was 5.00 ± 1.34 seconds. Mean baseline exercise was
71.5 ± 68.0 min/week. Exercise goals averaged 158.0 ±
96.4 min/week. Actual exercise was 209.3 ± 186.9 at 2
weeks and 301.1 ± 355.2 min/week. At 2 months, exercise
goals were met by 2.2%, exceeded by 60.0%, and not met
by 37.8%. Actual exercise at 2 months was not statistically
correlated with prestudy exercise behavior (P = .650, 
R = 0.068), fatigue (P = .690, R = 0.060), depression (P =
.324, R = 0.150), pain (P = .518, R = 0.125), 25-foot timed
gait (P = .635, R = 0.068), marital status (P = .741, R =
0.049), education (P = .981, R = 0.005), or employment 
(P = .162, R = 0.207).
Conclusions: Motivational counseling successfully engages
MS patients in exercise programs over a 2-month period.
Baseline patient characteristics are not strongly associated
with the success of participation in exercise. Patients can suc-
cessfully exercise despite disability, fatigue, depression, pain,
or prior exercise activity.
Melissa Cline, BA; Chiara LaRotonda, BA; Rohini Wadhwani, BS; Charles Bom-
bardier, PhD; Dawn Ehde, PhD; George Kraft, MD, MS; James Bowen, MD

University of Washington, Seattle, WA, USA

(S14) Veterans Health Administration Multiple
Sclerosis Center of Excellence Second Annual
Descriptive Report

The Veterans Health Administration established the Multiple
Sclerosis (MS) Centers of Excellence in 2002 with a mandate
to generate annual reports describing the veteran MS popula-
tion and their health care utilization and costs. Using the
extensive administrative and research databases, we identi-
fied MS cases by ICD-9 codes for fiscal years (FY) 1998
through 2003. This case-finding effort overestimated the num-
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ber of true cases of MS. We developed a statistical algorithm
to identify cases that did not have MS based on chart review.
Application of the statistical algorithm eliminated 43% of
questionable cases, leaving 15,936 cases classified as MS
or possible MS that comprise the MS registry cohort. Patients
in the MS registry cohort were significantly younger than the
non-MS patients (52.8 ± 12.7 vs 57.4 ± 14.3 years; P <
.01) and had a significantly larger proportion of female
patients (13.4 vs 10.6%; P < .01). Significant differences
were observed on all demographic variables (eg, race, mari-
tal status, type of insurance). Outpatient utilization was rela-
tively stable over the 6-year period. However, the number of
outpatient diagnoses increased rather steeply over the last 3
years of the study period (FY 2001–2003). The number of
inpatient admissions showed a small but steady increase
across the study period; however, the mean length of stay per
patient decreased from 53 to 41 days across the same time
frame. In contrast, the mean length of stay for nursing home
and rehabilitation increased from a mean of 5 days in FY
1998 to 11.5 days in FY 2003. Total health care costs
increased from $95 million in FY 1998 to $158 million in FY
2003. Inpatient care and medications account for the bulk of
the increase in total health care expenditures. Resource uti-
lization and thus costs can only be expected to increase sub-
stantially over time, as these MS patients age and their dis-
ease progresses.
William J. Culpepper II, MA*; Douglas Bradham, DrPh; Christopher Bever,
MD; Mitchell Wallin, MD; Walter Royal, MD
*University of Maryland, Baltimore, MD, USA

(S15) Evaluation of Self-Administered Multiple
Sclerosis Disease Course Questionnaire

Multiple sclerosis (MS) is a complicated disease with at least
four different subtypes. Determining MS subtype is important
for both treatment and the patient’s ability to understand and
modify expectations about disease course. Although MS sub-
type is important information for researchers to collect, many
patients do not know their MS type, limiting the option to use
self-report. To address this, a self-report item displaying graph-
ics of various courses of MS was developed that can be used
in self-administered mailed surveys. This item has been evalu-
ated by comparing physician-assessed disease subtype with
patient response on this self-report item on 99 consecutive
patients seen in an MS specialty clinic. A κ-statistic was calcu-
lated (κ = 0.62) indicating that the questionnaire has good
reproducibility compared with physician-assessed MS disease
subtype. In addition, this questionnaire was administered by
mail to approximately 1400 individuals with MS in Washing-
ton and Montana. The proportion of individuals with different
MS types was consistent with the distribution of MS subtype
reported in literature. A low level of missing data (6%) sug-
gested that most participants were able to respond to the item.
However, those who had less than a high school education 
(P = .009) and/or were over age 60 years (P = .002) were
significantly more likely to leave the item blank. It appears that
this item may be used to obtain a rough estimate of MS type
in research using self-report surveys.
Alyssa DiGiacomo, MPH; Karynsa Hinton, MPH; Kurt Johnson, PhD; Dagmar
Amtmann, PhD; James Bowen, MD

University of Washington, Seattle, WA, USA

(S16) Depression and Fatigue in Correlation
Between Disablity and Quality of Life in 
Relapsing-Remitting Multiple Sclerosis

Background: Specialty pharmacies have well-established
programs for providing multiple sclerosis (MS) medications
and monitoring patients’ therapy adherence. Our specialty
pharmacy initiated a study to include the assessment of
health outcomes.
Purpose: Evaluate the relationship between disability, quali-
ty of life (QOL), fatigue, and depression among people with
relapsing-remitting (RR) MS during the first year after begin-
ning immunomodulatory therapies.
Methods: Consecutive RRMS patients were invited to partic-
ipate in a prospective open-label survey research project
designed to assess QOL (SF-12) and its two composite scores
physical (PCS) and mental (MCS) QOL; depression (CES-D);
and fatigue (Fatigue Severity Scale and daily Fatigue Impact
Scale). Verbal consent was provided for baseline surveys
before beginning therapy; mailed written informed consents
were returned before initiation of follow-up surveys at months
1, 3, 6, and 12. The consent mailing included Guy’s neuro-
logical disability scale (GNDS) assessing 12 disability
domains commonly affected by MS. 
Results: One hundred forty-five patients completed 12
months of follow-up. Mean age was 44.3 years (range
22–65 years); 89.2% were women, and 87.2% were white.
Patients’ levels of disability at baseline were highly correlated
with changes in physical (r = –0.26, P = .001) and mental (r
= –0.36; P < .001) QOL over the 12 months. However, these
relationships were mediated in different ways by changes in
patients’ levels of fatigue and depression. Changes in the
severity of fatigue mediated the impact of disability on
changes in physical QOL, whereas changes in severity of
depression mediated the impact of disability on changes in
mental QOL.
Conclusions: Through our specialty pharmacy assessment
of health outcomes, we advised patients and their physicians
about problematic fatigue and depression. These results sug-
gest that addressing fatigue and depression may be an effec-
tive way to impact MS patients’ physical and mental QOL,
respectively, and avoiding drugs that worsen fatigue and
depression should offer significant QOL benefits.
Lily Duong, PharmD; Amy Cantwell, RN; Carmen Cocolicchio, ALPN; Cynthia
Lewis, ALPN; Deborah Loughman, RN, BSN; Roberta Raybourn, RN, BSN;
Cynthia Rosier, RN, BSN; Gail Wilshaw, RGN, RN

CuraScript Pharmacy, Inc., Orlando, FL, USA

(S17) Evaluation of Novel Palliative Care Service
for Patients Severely Affected by Multiple Sclerosis

Aim: Evaluate a new clinical service for people severely
affected by multiple sclerosis (PwMSs) in southeast London.
Methods: PwMSs were referred to the new service by
health and social care providers. Patients consenting to par-
ticipate in the evaluation were randomized to be seen by the
service as soon as possible (fast track, FT) or after 3 months
(standard intervention, SI). All study PwMSs underwent base-
line interviews (I1), then were interviewed after 4–6 weeks
(I2), 12–16 weeks (I3), and 24–26 weeks. SI patients under-
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took an additional interview 16–18 weeks postbaseline, after
they had received the clinical service. The outcome measures
used were UK neurological disability scale, abbreviated men-
tal test score, multiple sclerosis impact scale, palliative care
outcome scale (POS), POS-MS-S1, and health and social
services questionnaires. The data were entered into SPSS and
analyzed using descriptive statistics.
Results: Sixty-nine PwMSs were referred to the service; 52
were randomized to the evaluation study: 26 to FT and 26 to
SI. The demographics of the two groups were equally
matched. At I2, PwMSs in the FT group had a small but sig-
nificant improvement in nausea compared with those in the SI
group (Mann-Whitney U test, P = .039). In the FT group,
PwMSs were also more likely to have seen a paid carer more
recently (P = .018) than those in the SI group. By I3, the
improvement in nausea among FT PwMSs was maintained
but was borderline significant. There was no difference in
time since last seeing a paid carer between the groups. How-
ever, informal carers in the FT group reported less suffering of
health (P = .018) and less loss of control over their life (P =
.020), and more reported that they had learned new skills
than in the SI group (P = .005).
Conclusion: Involvement with the palliative care service
appears to affect nausea and informal carer well-being 
but not other outcomes. This effect is strongest after the initial
contact. 
Polly Edmonds, MBBS FRCP; Sam Hart; Rachel Burman; Eli Silber; Irene 
Higginson

King’s College Hospital NHS Trust, London, UK

(S18) Botulinum Toxin for Leg Spasticity in Multiple
Sclerosis Instead of Intrathecal Baclofen

Background: Patients with advanced multiple sclerosis
(MS) who suffer from significant paraparesis or paraplegia
and quadraparesis often have severe bilateral leg spasticity
that requires treatment. Intrathecal (IT) baclofen may be
offered to such a patient to achieve better control of the per-
son’s spasticity without the side effects of oral medication. IT
baclofen has significant costs and risks associated with its
use and can substantially increase weakness as a side
effect. Ten of our MS patients who were offered IT baclofen
chose to be treated with botulinum toxin type A (BoNT-A) for
their spasticity.
Methods: Ten patients with secondary progressive MS were
retrospectively reviewed who had significant lower-extremity
spasticity. Each patient was given injections of BoNT-A via
electromyograph-guided technique in 25- to 50-U amounts to
the appropriate muscles. Total amounts ranged from 200 to
500 U in a single session. Injections were repeated at 3- to
6-month intervals depending on the duration of benefit.
Paraspinal muscular injections were included in patients who
were having extensor spasms. Adductor magnus muscles
were injected for adductor spasms. Quadriceps were inject-
ed for leg extensor spasms. Some patients had all of these
sites injected, whereas others had more limited injections. 
Results: All patients had a significantly beneficial response
to treatment within 2 weeks, with reduction of spasticity and
associated pain. The duration of benefit was 3–6 months.
Side effects were limited to transient discomfort during the

injection. Oral medications were reduced in most patients.
No patients required IT baclofen.
Conclusions: BoNT-A may be an alternative treatment for
some MS patients with significant lower-limb spasticity who
otherwise might be candidates for IT baclofen. A controlled
treatment trial is warranted.
Keith Edwards, MD; Craig Senzon, MD

MS Center of Southern Vermont, Bennington, VT, USA

(S19) Botulinum Toxin for Management of Leg
Spasticity in Multiple Sclerosis

Background: Spasticity is commonly associated with motor
dysfunction in patients with multiple sclerosis (MS). Spasticity
also may be associated with significant pain. Botulinum toxin
type A (BoNT-A) is used for spasticity in various conditions,
including MS. We have been using BoNT-A as a treatment
option for spasticity for MS patients who have not responded
well to standard treatments. 
Methods: This is a retrospective chart review of 20 consecu-
tive MS patients who received BoNT-A for clinically signifi-
cant spasticity of one or both lower extremities. BoNT-A was
administered intramuscularly via an electromyography-guid-
ed technique. Muscles included the posterior tibialis and
medial gastrocnemius for equinovarus; vastus medialis, vas-
tus lasteralis, and rectus femoris for extensor spasms at the
knee; and the adductor magnus for adductor spasms of the
thighs. The amount of BoNT-A injected in each muscle varied
from 25 to 150 U administered in 12.5- to 50-U doses, with
a maximum dose of 500 U in a single administration.  
Results: Of the 20 patients, 3 were men and 17 were
women, with a mean age of 53.6 years. Seventeen patients
had secondary progressive MS, one had relapsing-remitting
MS, and two had transverse myelitis. All 20 patients had sig-
nificant improvement of their spasticity within 2 weeks of the
injections. Functional benefits with improved gait for ambula-
tory patients or improved transferring and reduced pain for
nonambulatory patients were seen. Benefits lasted from 3 to
6 months. Side effects were limited to transient discomfort
during injection.
Conclusions: BoNT-A may offer an alternative treatment for
patients with lower-extremity spasticity who have not respond-
ed well to standard treatment. A prospective, multicenter,
placebo-controlled study is warranted.
Keith Edwards, MD; Craig Senzon, MD

MS Center of Southern Vermont, Bennington, VT, USA

(S20) Weight Training With Protein Loading for
Fatigue in Multiple Sclerosis

Background: Fatigue is one of the most common com-
plaints in patients with multiple sclerosis (MS). Medications,
rest, and physical therapy are standard treatments. We pro-
pose a progressive weight-lifting program to overcome
patient fatigue by increasing muscle fiber strength along with
a protein-loading dietary program for muscle building. 
Methods: Four stable MS patients, three women and one
man, mean age 53.5 years, with significant fatigue began a
twice-weekly training program under the supervision of an
Aerobics and Fitness Association of America-certified person-
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al trainer. The program included 20–40 g of protein loading
with fluid loading 1–2 hours before and after each workout.
The workout session consisted of a 30-minute aerobic exer-
cise period followed by a 30-minute weight-lifting session.
The weight training was largely free weights with 20 repeti-
tions individualized to the patient’s abilities but with gradual-
ly increasing weights over the weeks of training as tolerated
and appropriate. 
Results: Over a 6-month period, three of the four patients
substantially improved their overall strength and had reduced
fatigue. One patient could not continue the program because
of increased fatigue. For the three patients who were improv-
ing, the weights were gradually and progressively increased
over the months. Although each patient experienced consid-
erable fatigue during and for about 15 minutes after each
workout, this effect became less evident over time. Each
patient became stronger, had much less fatigue, and was
able to increase everyday activities significantly from base-
line status.  
Conclusions: Weight training, aerobic conditioning, and
fluid and protein loading in a controlled manner can be a
successful part of overcoming fatigue in some patients with
MS. The potential benefit of weight training with protein sup-
plementation in MS patients may be underappreciated.
Keith Edwards, MD*; Maury Lawson, BS, AFAA
*MS Center of Southern Vermont, Bennington, VT, USA

(S21) Idiopathic Bone Loss in Newly Diagnosed
Multiple Sclerosis Patients Naive to Treatment

Preliminary data are presented from a prospective clinical
evaluation of the incidence of idiopathic bone loss by dual-
energy x-ray absorptiometry in individuals with multiple scle-
rosis (MS) naive to treatment or those just starting an immu-
nomodulator for the treatment of MS. Expanded Disability
Status Scale scores were ≤5.0. Patients identified with less
than –1.0 SD bone loss in either Z or T score were included.
Of the initial 46 patients evaluated, 52% met clinical criteria
for osteopenia or greater bone loss. Of the men evaluated,
57% met clinical criteria. Patients identified with loss of bone
density were invited to participate in a yearlong treatment
trial for bone loss. In these individuals, serum calcium levels
remained within the normal range and vitamin D levels 
were in the low-normal range, even after supplementation. 
Testosterone levels were in the low-normal range in all male
participants.
Mary Filipi, ARNP, PhD

University of Nebraska Medical Center, Omaha, NE, USA

(S22) Falls Among Older Adults With Multiple
Sclerosis

Background: Falls are a major public health concern, yet
little research addresses falling or fall prevention among
older adults with multiple sclerosis (MS). This study examined
the prevalence and risk factors for falling among 354 people
with MS aged ≥55 years, as well as their interest in fall-pre-
vention education. 
Methods: A national random sample of 700 older adults
with MS was drawn from the North American Research Com-
mittee on Multiple Sclerosis (NARCOMS) database for this

study. A total of 354 individuals between ages 55 and 94
years completed a telephone interview collecting information
on sociodemographics, MS status, fall experiences, fear of
falling, and fall risk factors. Interest in and preferences for an
MS-specific fall-prevention program were also addressed.
Statistical analyses were conducted with SPSS 12.0. 
Results: Of the 354 participants, 91% had experienced a
fall: 11% reported falling multiple times a week, one-third
reported falling at least once a month, and 51% required
medical attention for a fall in the past 6 months. Factors that
increased fall frequency included greater MS symptom inter-
ference, deteriorating MS status, being male, reporting fear
of falling, and using walking aids. Seventy-one percent of
respondents were interested in an MS-specific fall-prevention
program. They wanted to learn about exercises to reduce risk
of falls (96%), ways to reduce risk in new situations (95%),
what to do if they did fall (94%), ways to reduce environmen-
tal hazards (92%), and behaviors that can increase risk of a
fall (74%). Seventy-eight percent of individuals wanted the
option of having a family member or friend attend with them. 
Conclusions: Falls are common and frequent among older
adults with MS, and many factors contribute to these events.
The findings of this study point to specific risk factors that
need to be addressed in a comprehensive fall-prevention pro-
gram and suggest direction for program development and
organization. 
Marcia Finlayson, PhD, OTR/L, MSCS; Elizabeth Peterson, MPH, OTR/L; Eynat
Shevil, MS, OTR/L; Jennifer Garcia, MS, OTR/L
University of Illinois at Chicago, Chicago, IL, USA

(S23) Factors That Influence Depression in Multiple
Sclerosis: Prospective Study

Clinical depression and depressed affect are frequently asso-
ciated with multiple sclerosis (MS). The current study sought
to investigate the frequency of depression in a hospital outpa-
tient population and evaluate factors that influence change in
depression scores prospectively.
Methods: Patients with definite MS were recruited at sched-
uled appointments. The Beck Depression Inventory–II (BDI-II)
was completed by the patient at the clinic visit. Demographic
information, results of the neurological exam (Functional Sys-
tems Scale scores from the Minimal Record of Disability in
MS [MRD]) and the neurologists’ ratings of patient disability
(Incapacity Status Scale scores from the MRD) were extracted
from the chart at the time of the visit. In addition, all psy-
chotropic medicines that patients were taking at the time of
the visit were recorded in the database.
Sample: At the time of this writing, 530 patients consented
to participate at Time 1, completed the BDI-II, and had the
medical data entered into the database. Two hundred thirty
patients of the Time 1 cohort consented and participated at
Time 2. 
Analysis: Frequencies, correlations, and various regression
approaches will be used to evaluate correlates of depression
and prospective change in depression status. Only prelimi-
nary analyses are ready to be reported.
Results: Of the subjects, 26.6% were men. The mean age
of participants was 45.6 years (SD 9.5 years). At Time 1,
45.7% were employed full time outside the home for pay 
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or full-time homemakers without limitations; 9.5% were
employed part time, 24.8% received disability insurance, 2%
were full-time students, and 18.1% were unemployed without
receiving disability. Mean BDI-II score was 14.24 (10.3) at
Time 1 and 15.17 (12.3) at Time 2. Of the participants,
43.2% were taking an antidepressant or antimanic agent,
with 31.5% taking an antianxiety agent at Time 1. Hierarchi-
cal multiple regression found that independent predictors of
higher depression scores at Time 1 included younger age,
greater disability, being male, and not taking antidepres-
sants. Of the sample, 17.5% endorsed suicidal ideation with-
in the past 2 weeks at Time 1, but only 0.4% of this cohort
endorsed suicidal intent. Additional analyses will evaluate
severity of depression and factors that prospectively moder-
ate depression scores.
Frederick W. Foley, PhD; Dara Lewis, PhD; Rebecca Miller; Elijah Bell, MA;
June Halper, MSCN, ANP, FAAN; Mary Ann Picone, MD

Multiple Sclerosis Comprehensive Care Center at Holy Name Hospital, Teaneck,
NJ, USA

(S24) Psychometric Testing of the Americanized
Guy’s Neurological Disability Scale

Purpose: Test the reliability, validity, and sensitivity of the
Americanized version of Guy’s neurological disability scale
(GNDS).
Research Questions: 1) Is there convergent validity of the
Americanized version of GNDS as evidenced by a signifi-
cant relationship with the SF-36 and activities of daily living
self-care for MS scale? 2) Does the Americanized version of
GNDS have the same four-factor structure as reported in the
psychometric testing of the original GNDS? 3) Is the Ameri-
canized version of GNDS a reliable measure when exam-
ined with a 2-week retest? 4) Does the Americanized version
of GNDS have internal consistency? 5) Is the Americanized
version of GNDS sensitive to changes in neurological disabil-
ity in multiple sclerosis (MS) over time? 
Research Design/Methods: Longitudinal study: Time 1,
initial; Time 2, 2-week retest; Time 3, 6-month follow-up. Eligi-
bility criteria included being diagnosed with relapsing-
remitting MS, having a history of one or more relapses in the
past 2 years, being male or female, age ≥18 years, willing-
ness and ability to complete all evaluations related to the
study, willingness to provide informed consent, and having
an email address. The sample included 253 participants,
87% women (n = 219) and 13% men (n = 32). They ranged
in age from 22 to 77 years (mean 46 years, SD 9 years).
The data were entered into SPSS version 11.5 for analysis.
Findings: The Americanized version of GNDS was found to
be a reliable, valid, and sensitive multidimensional measure
of neurological disability for individuals with MS. 
Cira Fraser, PhD, APRN, BC, MSCN; Joanne McGurl, RN, MSN 

Monmouth University, Marjorie K. Unterberg School of Nursing and Health Stud-
ies, Staten Island, NY, USA

(S25) Safety and Efficacy of Combined Therapy
With Rebif, Prednisone, and Azathioprine

Background: In 167 multiple sclerosis (MS) patients on
monotherapy with subcutaneous (sc) interferon ß (IFNß) 44 μg
three times weekly (Rebif), annualized relapse rate (ARR)

decreased from 0.92 to 0.82, 0.57, and 0.44 for the years
1–4. Expanded Disability Status Scale (EDSS) changes by 1.0
point over 4 years were 0.17 per patient per year, according
to the PRISMS (Prevention of Relapses and Disability by Interfer-
on beta-1a Subcutaneously in Multiple Sclerosis) study. 
Objectives: To determine incidence of significant adjust-
ment in disease course, ARR and EDSS changes were meas-
ured in MS patients on continuous combined therapy (CCT)
with Rebif, prednisone, and azathioprine (AZA).
Design and Methods: Fifteen MS patients on Rebif
monotherapy, 21 individuals on Rebif and prednisone (7.8 ±
0.9 mg/kg daily) (RP), and 6 patients on Rebif, prednisone,
and AZA (138 ± 10 mg/kg daily) (RPAZA) were studied.
CCT was initiated in patients on IFNß monotherapy after
transient or persistent worsening in EDSS ≥1.0 was estab-
lished. Patients were regularly followed in 10- to 12-week
intervals. Peripheral blood (PB) flow cytometry (FC) was per-
formed in 40 individuals. 
Results: ARR in patients on CCT with RP and RPAZA treated
for a median duration of 2.4 years (range 1.1–3.7 years)
was 0.12, without significant differences in EDSS (2.60 ±
1.53 at the beginning and 2.54 ± 1.56 at the end of the
study; P = .43). Compared with healthy control subjects, PB
CD19+ and CD8+ cells showed decreased cell count
(118.17 ± 135.00/cmm,  P = .0354;  250.11 ±
293.62/cmm, P = .0296) in patients on RP and decreased
CD16+ cell count (36.57 ± 46.40/cmm; P = .0184) in indi-
viduals on RPAZA. Rebif monotherapy did not alter normal
PB cell counts.
Conclusions: CCT with RP and RPAZA therapy adminis-
tered for 12 months resulted in lower ARR than previously
reported in patients on Rebif monotherapy. No progression
on EDSS rating was established. Significant changes in cell
count of PB immunocompetent cells were noticed. No unman-
ageable comorbidity was established.
Margaret Frazer, MD*; Jose Arbona, MD; Jay Bauerle, MD; Clare Braun
Hashemi, MD; Oldrich Kolar, MD, PhD; Heidi Lee, MD; Elizabeth Moore, PhD
*Indiana Center for MS, Indianapolis, IN, USA

(S26) Efficacy of Up to 8 Years of Subcutaneous
Interferon Beta-1a Treatment in Multiple Sclerosis

Background: The Prevention of Relapses and Disability by
Interferon beta-1a Subcutaneously in Multiple Sclerosis
(PRISMS) study showed significant efficacy of subcutaneous
(sc) interferon (IFN) beta-1a (Rebif) 3 times weekly (tiw) in
patients with relapsing-remitting multiple sclerosis. Patients
have now been followed for up to 8 years of treatment.
Objectives: Investigate long-term efficacy and safety of sc
IFN beta-1a.
Methods: Patients were treated with IFN beta-1a 44 or 22
μg sc or placebo tiw for 2 years. In years 3 and 4 (PRISMS-
4), patients continued active therapy or, if originally treated
with placebo, were randomized to IFN beta-1a 44 or 22 μg
sc (late-treatment group). In years 5 and 6, patients continued
blinded treatment, switched to open-label treatment, or with-
drew. All patients randomized in PRISMS were eligible for
long-term follow-up (LTFU). Prospective clinical, safety, and
neutralizing antibody (NAb) evaluations were conducted at
LTFU; retrospective chart review was also performed. 
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Results: Of 560 patients, 382 (68.2%) returned for LTFU.
When analyzed with three different scenarios to adjust for
patient withdrawal, Expanded Disability Status Scale progres-
sion was significantly delayed for the 44-μg group both
when patients who withdrew were assumed to have pro-
gressed (P = .007) and when they were excluded from the
analysis (P = .012). Annualized relapse rates were signifi-
cantly lower for 44 μg (P < .001) and 22 μg (P = .014) ver-
sus late-treatment patients. The 44-μg patients were more like-
ly to be relapse free (15.4%) than the late-treatment group
(6.5%). No new safety or adverse events were identified.
Fewer patients were NAb positive at LTFU or last assessment
(44 μg, 12.6%) than were anytime positive (44 μg, 19.2%)
during years 1–4. Among patients initially randomized to 44
μg tiw who were anytime positive, 36.1% seroreverted to
NAb-negative status. 
Conclusions: Eight years of follow-up data suggest that
early treatment with high-dose, high-frequency sc IFN beta-1a
is generally well tolerated and has significant, durable bene-
fit on clinical efficacy. 
Mark Freedman, MD
The Ottawa Hospital, Ottawa, ON, Canada

(S27) Safety, Tolerability, and Adherence to
Treatment in BENEFIT Trial

Background: The BENEFIT (Betaseron in Newly Emerging
Multiple Sclerosis for Initial Treatment) study demonstrated
that in patients with a first clinical event suggestive of multiple
sclerosis (MS), interferon beta-1b (IFNB-1b) 250 µg subcuta-
neously (sc) every other day (eod) reduced progression to
clinically definite MS (CDMS) by 50% and progression to
McDonald MS by 46% (proportional hazards regression
analysis adjusted for standard baseline covariates). The safe-
ty and tolerability data are presented here.
Methods: Patients with a first clinical demyelinating event
and at least two clinically silent brain magnetic resonance
imaging (MRI) lesions were randomized in a 5:3 ratio to
IFNB-1b (n = 292) or placebo (n = 176). A four-step titration
scheme was used to ease patients onto their injections. They
were then treated until CDMS was diagnosed or they had
been followed for 24 months. Thereafter, patients could opt
to participate in a follow-up study with open-label IFNB-1b
treatment for at least 3 years.
Results: Only 7.2% of IFNB-1b-treated patients prematurely
discontinued the study, compared to 5.7% in the placebo
group; 15.1 and 10.2%, respectively, discontinued the study
drug before the end of the study. In addition, 95% of eligible
patients opted for IFNB-1b treatment in the follow-up study.
The incidence of adverse events was comparable or lower
than observed in other trials of IFNB-1b 250 µg sc eod in
relapsing-remitting or secondary progressive MS. Flulike
symptoms (12.7%) and injection-site reactions (30%)
occurred less frequently in the second year of this study.
Patient-reported outcomes, including quality-of-life measures,
did not indicate a negative impact of typical side effects in
IFNB-1b-treated patients.
Conclusions: In this study, IFNB-1b 250 µg eod was safe
and well tolerated by patients with a first clinical event sug-
gestive of MS. Use of a special titration scheme, an autoinjec-

tor and concomitant nonsteroidal anti-inflammatory medica-
tion, may have contributed to the favorable tolerability and
adherence.
Mark Freedman*; Ludwig Kappos; Chris Polman; Gilles Edan;
Hans-Peter Hartung; David Miller; Xavier Montalban; Lars
Bauer; Christoph Pohl; Rupert Sandbrink; BENEFIT Study Group
*The Ottawa Hospital, Ottawa, ON, Canada

(S28) Prospective Baseline Versus On-Treatment
Study Assessing Patient Perceptions of Using
Different Needle When Injecting Interferon 
Beta-1a (Avonex)

Background: Although intramuscular (IM) interferon beta-
1a (IFNß-1a; Avonex) offers the convenience of once-weekly
dosing, the length of the needle used for IM injections may
cause additional discomfort, including anxiety, for patients.
Anecdotal evidence suggests that a shorter, thinner needle
may improve patient tolerability and satisfaction, but this has
not been empirically studied. 
Objectives: Assess levels of patient anxiety before and pain
after injection with the standard IM IFNß-1a needle (23
gauge, 1.25 inch) compared with a different needle (25
gauge, 1 inch). Patient perception of ease of use, self-
injection fear, and injection-site reactions also were assessed.
Methods: This was a prospective, single-arm, single-center
study. Relapsing-remitting multiple sclerosis patients on IM
IFNß-1a for at least 1 month without interruption who met
inclusion/exclusion criteria were enrolled in this study. Patient
perception of the needles was assessed using quantitative,
100-m visual analog scale (VAS), and qualitative patient
questionnaire measures. Patients were assessed at baseline
while using the standard needle and then over the course of
the 4-week study using the different needle.
Results: This is an interim analysis of 10 patients who
have completed the study. The median IM IFNß-1a treat-
ment duration was 3.5 years. Patients had a 6.70 ± 25.26-
mm (P = .4262) mean decrease in anxiety and a 22.00 ±
29.66-mm (P = .0422) mean decrease in pain from base-
line to week 4 using VAS. Results from the questionnaire
suggested that there were qualitative decreases in patient
anxiety and a decrease in oral analgesic use while using
the different needle. 
Conclusions: Data from this interim analysis suggest that
use of a shorter, thinner needle for injection reduces pain in
patients on IM IFNß-1a. Injection anxiety may not have been
significantly reduced because patients had been receiving IM
IFNß-1a for more than 3 years. No change in the number or
severity of injection-site reactions between the two needles
was observed. 
S. Mitchell Freedman, MD*; Darcy Cox, PsyD; Teresa Rosebrough, RN, CCRC 
*University of North Carolina, Raleigh, NC, USA

(S29) Computerized Tapping Tests of Dexterity in
People With Multiple Sclerosis

Purpose: Given society’s increased use of computers, devel-
opment of a reliable, functional test of dexterity using a com-
puter keyboard would be a valuable adjunct to current stan-
dardized dexterity tests, which primarily utilize pegboards
and functional tasks. The purpose of this study was to deter-
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mine test-retest reliability of a computerized tapping test (CTT)
of manual dexterity in people with multiple sclerosis (MS) and
to determine differences in dexterity performance between
people with MS and healthy subjects on the CTT. 
Methods: Subjects included 42 individuals with a clinical
diagnosis of MS and 69 healthy control subjects who were
≥18 years old. Twelve subjects from each group were retest-
ed 1 week later to determine test reliability. Testing was con-
ducted with the Simple and Complex Motor Speed Tapping
Tests program from Brainmetric. Subjects underwent three
tapping tests, including single index finger tapping, alternate
index finger tapping, and a complex four-digit sequence test
on a computer keyboard. Descriptive statistics, intraclass cor-
relation coefficients (ICCs), and multivariate analysis of vari-
ance (MANOVA) were calculated. 
Results: In both the MS and healthy control populations,
test-retest reliability, measured by ICCs for the mean number
of taps per trial, was ≥0.85 on all three tests. ICCs for the
intertap interval (time between taps) were ≥0.81 for all three
tests. Healthy control subjects tapped significantly faster than
subjects with MS on all three finger-tapping tests. Healthy
control subjects made more errors than the subjects with MS. 
Conclusion: CTT is a reliable test in evaluating manual dex-
terity in people with MS. Healthy control subjects tap faster
than subjects with MS but make more errors in tapping.
Donna Fry, PT, PhD; Amy Barden, ATC, SPT; Shelah Feaster, SPT; Carrie
Sebold, SPT
University of Michigan-Flint, Physical Therapy Department, Flint, MI, USA

(S30) Fatigue Is Associated With Depression and
Disability in Patients With Relapsing-Remitting
Multiple Sclerosis

Background: Fatigue is a common and disabling symptom
of multiple sclerosis (MS) that is associated with reduced
quality of life. There are no clear associations among fatigue
and duration of disease, current level of disability, or magnet-
ic resonance imaging (MRI) measures of disease severity. The
role of depression in MS-associated fatigue is also unclear. 
Objective: Determine the associations between MS-associat-
ed fatigue and demographic, clinical, and biological markers
of the disease.
Methods: One hundred forty subjects with relapsing-
remitting MS (RRMS) enrolled in the CLIMB study were
administered the Modified Fatigue Impact Scale (MFIS) and
the Center for Epidemiologic Studies Depression Scale (CES-
D). Subjects also underwent a clinical neurological examina-
tion and MRI at 1.5 T.  
Results: Subjects included 111 women (79%) and 29 men
(21%), with a mean age of 37.3 ± 9.0 years (range 19–61
years). Duration of disease was 3.7 ± 5.0 years (range
0–29 years). Mean Expanded Disability Status Scale (EDSS)
score was 1.4 ± 1.2 (range 0–6.5). Eighty-nine percent of
patients were on disease-modifying therapy. Six percent were
being treated for fatigue. Patients were divided into two
groups based on their MFIS scores. Patients with scores
above the mean comprised the high-fatigue group (n = 64),
and patients with scores below the mean comprised the low-
fatigue group (n = 76). A multivariate logistic analysis was
used to determine the associations between fatigue and age,

sex, duration of disease, EDSS, CES-D score, brain parenchy-
mal fraction, T2 lesion volume, presence of gadolinium-
enhancing lesions, immunomodulatory treatment status, and
fatigue medication status. Depression (P < .0001) and EDSS
(P < .01) were the only two variables to be associated with
fatigue.
Conclusion: Fatigue in RRMS was strongly associated with
depressive symptoms. Even in a cohort of mildly disabled
subjects, fatigue was also associated with increasing disabili-
ty. Screening and treating for fatigue and depressive symp-
toms in all patients regardless of disability may result in
improvement in quality of life. 
Bonnie Glanz, PhD*; Susan Gauthier, DO; David Rintell, EdD; Karen Himmel-
berger, RN; Sandra Cook, RN; Zsuzsanna Liptak, MD; Sharon Kim, BS;
Charles Guttmann, MD; Samia Khoury, MD; Howard Weiner, MD
*Partners MS Center, Brigham and Women’s Hospital, Brookline, MA, USA

(S31) Language Manifestations of Executive
Dysfunction in Multiple Sclerosis

Language deficits are not typically considered part of the
constellation of declining abilities in multiple sclerosis (MS)
patients. However, executive dysfunction is often seen in pat-
terns of performance on neuropsychological assessment. In
the current study, the authors hypothesized a positive correla-
tion between executive search and retrieval strategies and
confrontational naming in MS patients. The retrospective
analysis of neuropsychological performances of 90 MS
patients and 151 brain-injured (TBI) patients was conducted.
Both groups were significantly impaired in confrontation nam-
ing, with greater impairment in the TBI sample. Linear regres-
sion revealed strong association between naming perform-
ances and performances on measures thought to be
mediated by executive activities. This relationship was even
stronger in TBI populations with documented dysexecutive
syndromes. The discussion addresses the contribution of exec-
utive dysfunction to compromise in areas such as language,
not typically considered vulnerable to MS impact.
Robert Godsall, PhD; Amy Alderson, PhD; Nicole Thompson, BS; Brett 
Sirockman, BS

MS Center of Shepherd Center, Atlanta, GA, USA

(S32) Cost-Effectiveness Model of Disease-
Modifying Drugs Used to Treat Multiple Sclerosis

Disease-modifying drugs (DMDs) currently indicated for the
management of relapsing forms of multiple sclerosis (MS)
have been shown to exhibit varying degrees of benefit on
relapse rates and disability progression. Payers and clini-
cians make formulary recommendations based on the clinical
and economic value of the different drugs approved by the
US Food and Drug Administration (FDA); therefore, it is the
objective of this model to be used as a tool to compare the
relative cost-effectiveness of these drugs from a payer per-
spective. An interactive Excel-based model was developed to
compare the relative cost components of relapses, disability
progression, and DMDs in the treatment of MS. Relapse rates
and disability progression were the key outcomes used to
determine the medical savings offsetting drug expenditures.
Drug effectiveness with respect to reduction in relapses and
the slowing of disability progression was based on the pub-
lished level I clinical trials for the four DMDs approved by
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FDA. Data derived from research by O’Brien and colleagues
and Weinshenker and colleagues were used to model the
cost of relapses and disability progression, respectively. Drug
costs were based on annual therapeutic price based on
wholesale acquisition cost, with consideration for contractual
discounts and patient copayment. The primary economic end-
point was cost per relapse avoided over a 4-year period of
treatment. Results showed significant difference in the cost-
effectiveness ratio among the DMDs, with interferon beta-1a
subcutaneous injection (Rebif) having the most favorable cost-
effectiveness ratio ($47,958/relapse avoided) and interferon
beta-1a intramuscular injection (Avonex) having the least
favorable cost-effectiveness ratio ($121,147/relapse avoid-
ed). The difference in the cost-effectiveness results among the
four DMDs was significant.
Lawrence Goldberg, MD, MBA*; Kasem Akhras, PharmD
*Goldberg, MD & Associates, Battle Ground, WA, USA

(S33) Principal Components Analysis of
Multidimensional Affect and Pain Survey (MAPS
189) in Patients With Multiple Sclerosis-Related
Pain Demonstrates Four Factors Related to Both
Physical and Emotional Aspects of Pain

Pain is regarded as one of the most significant symptoms of
chronic disease; however, the way in which pain is meas-
ured is often a subject of debate. Pain measurements vary in
their presentation, with the most simple being a rating on a
scale of 1–10 to the most complex offering words to attempt
to describe the pain. Pain is not only experienced physically
but is often multidimensional in its emotional experience as
well. The Multidimensional Affect and Pain Survey (MAPS
189) is a 189-item pain instrument that presents a multitude
of physical and emotional descriptors to patients, asking
them to rate the degree to which they experience each
descriptor. In an effort to study MS-related pain, 65 patients
with a diagnosis of MS and experiencing MS-related pain
completed a series of questionnaires, including MAPS 189.
Principal components analysis was completed to determine
whether the 189 descriptors on MAPS would in fact group
into factors. Results demonstrated that 24 of the 30 subclus-
ters loaded on four factors, accounting for 73% of the vari-
ance. Eleven of the somatosensory subclusters loaded on
severe pain and accounted for 41% of the variance, whereas
4 of the well-being subclusters loaded negatively on the sec-
ond factor, general health, accounting for 11% of the vari-
ance. The third and fourth factors, negative emotions and
mild pain, were loaded on by both the emotional pain sub-
cluster and the somatosensory subcluster and accounted for
7% and 6% of the variance, respectively. These results were
similar to those found in a study of MAPS 101 in patients
with cancer pain. The current study suggests that pain may
be better treated when measured more qualitatively through
a measure like MAPS 189, which not only addresses physi-
cal pain but also examines emotional experiences.
Germaine Griswold, PhD*; W. Crawford Clark, PhD; Frederick W. Foley, PhD;
June Halper, RN, MSN
*Bellevue Hospital Center, New York, NY, USA

(S34) Physical Activity Among People With
Multiple Sclerosis

Background: Most studies reported in the literature regard-
ing physical activity among people with multiple sclerosis
(MS) focus on structured physical activity interventions. How-
ever, physical activity can be gained through many nonstruc-
tured physical activities. Little is known about the type and
extent of physical activity engaged in by people with MS
through activities of daily living (ADL), home responsibilities,
and recreation that may contribute to the Centers for Disease
Control and Prevention (CDC) recommendation for a mini-
mum of 30 minutes of physical activity on most, if not all,
days of the week.
Objectives: Survey people with MS about the type of and
time spent during a typical week performing specific physical
activities and identify their sources of physical activity infor-
mation.
Methods: A descriptive and comparative design was used
in analyzing self-reported data obtained from 123 MS
patients’ self-reported responses to the Yale Physical Activity
Survey and sources of physical activity information according
to disability status (mild, moderate, cane users, scooter/
wheelchair) as determined by the Patient-Determined Disease
Steps.
Results: Mild, moderate, and cane-using groups spent con-
siderable physical activity engaging in housework. Engaging
in sedentary recreation increased with increasing disability.
Participation in ≥3 hours of total physical activity (including
housework and yardwork, caretaking, walking, recreation)
per week was 100% for the mildly disabled, 96% for moder-
ately disabled, 93% for cane users, and 62% for wheel-
chair/scooter participants. Books and newspapers were the
largest source of physical activity information for mildly dis-
abled people, the National Multiple Sclerosis Society and
physicians were used most by moderately disabled people,
health clubs by those requiring a cane or crutches, and physi-
cal therapists and nurses for those requiring wheelchair/
scooter assistance.
Conclusion: Physical activity obtained through housework,
yardwork, caretaking, walking, and recreation can con-
tribute significantly to CDC’s recommendation for a minimum
of 30 minutes of physical activity on most, if not all, days of
the week.
Elsie E. Gulick, PhD, FAAN, RN*; Susan Goodman, MA, RD, CDN, CDE
*Rutgers, The State University of New Jersey, Newark, NJ, USA

(S35) Patients’ Perceptions of Self-Efficacy After
Specialized Rehabilitation

Multiple sclerosis (MS) commonly causes limitations in func-
tional abilities and can negatively affect an individual’s self-
image. Disease course variability may also lead to feelings of
uncertainty and hopelessness and reduced ability to cope.
Rehabilitation focuses on maximizing a person’s functional
abilities and improving self-image, psychological well-being,
coping, and adjustment to MS. A specific goal of our interdis-
ciplinary outpatient rehabilitation program, OPTIMUS, is to
improve patients’ sense of control and ability to manage their
MS symptoms, an important component of successful adjust-
ment. The Multiple Sclerosis Self-Efficacy Scale (MSSE), a self-
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report measure comprised of two subscales, has been used
to evaluate this outcome in our program in recent years. One
subscale assesses “sense of confidence to perform behaviors
that allow them to engage in daily living activities” (SE func-
tion), and the second subscale measures “confidence in one’s
ability to manage disease symptoms, reactions to disease-
related limitations, and the impact of the disease on life activ-
ities” (SE control). Evaluation of 96 consecutive OPTIMUS
patients with Expanded Disability Status Scale scores ranging
from 1.0 to 8.0 revealed no significant change in SE function
scores from admission to discharge but substantial improve-
ment in SE control (P = .0004). Thus, preliminary analysis
suggests that a rehabilitation program specialized for the
treatment of MS substantially improved patients’ perceptions
of self-efficacy regarding the ability to manage symptoms,
reactions to disease-related limitations, and the impact of MS
on life activities. This poster presentation focuses on results of
MSSE data collected from a larger patient sample over 3
years, with particular attention to item responses in the SE
control subscale. This analysis will help determine which
aspects of perceived self-efficacy change with participation in
the OPTIMUS program. Relevance of the findings for pro-
gram planning and quality improvement are discussed.
Jutta Hinrichs, BSCOT, MSCS; C.J. Archibald, PhD; C. Johnston, MSW; J. Lake,
RN; K. Wagener, BSCOT; L.M. Metz, MD

Foothills Medical Centre, Calgary, AB, Canada

(S36) Central Auditory Function in People With
Multiple Sclerosis

Introduction: The prevalence of peripheral hearing loss in
individuals with multiple sclerosis (MS) is estimated at <10%.
However, 40–60% of people with MS report difficulty under-
standing speech in background noise. Research suggests
that, although most MS patients have normal pure-tone sensi-
tivity in regard to traditional measurements of hearing, this
population may have auditory deficits that reside within the
central auditory nervous system. 
Objective: The purpose of this investigation was to evaluate
dichotic listening and speech perception in noise for people
with MS.
Methods: Subjects were 50 individuals with MS and 50
without MS. A comprehensive battery of auditory tests
designed to characterize both the periphery and structures
within the central auditory system was administered to both
groups. There were no significant differences between
groups with respect to age, sex, and pure-tone hearing sensi-
tivity. Two tests of central auditory processing, the staggered-
spondaic word (SSW) test and a test of speech intelligibility
in noise, are described in this investigation.
Results: Statistical analyses revealed significant differences
between groups on both auditory test measures. This finding
was prevalent despite normal sensitivity for pure-tone and
speech perception in quiet. Moreover, MS subjects with the
greatest number of errors on the SSW test also scored more
poorly on the speech-in-noise test. 
Discussion: Findings to date suggest that people with MS
have more difficulty with dichotic listening tasks and with
speech perception in noise than healthy individuals. For the
SSW test, this finding presents in both ears, although the

deficit appears more pronounced in left-ear conditions. This
knowledge may help health care professionals better under-
stand and manage people with MS. Future investigations will
explore rehabilitative interventions that may improve the audi-
tory processing abilities of individuals with MS in hopes to
enhance their communicative quality of life.
Michele Hutter, Research Audiologist*; Mary Fitzpatrick, NP; David Lilly, PhD;
M. Samantha Lewis, PhD; Dennis Bourdette, MD; Ruth Whitham, MD;
Stephen Fausti, PhD
*Portland Department of Veterans Affairs, National Center for Rehabilitative
Auditory Research, Portland, OR, USA

(S37) Prevalence and Cost of Pain Due to Multiple
Sclerosis in Canada

Objectives: Multiple sclerosis (MS) is a chronic disease
affecting 100–240 per 100,000 people in Canada. It is
often associated with severe pain, the prevalence of which
ranges from 10 to 80% (average ~50%). Pain impacts nega-
tively on patient well-being, as well as costs to patients and
the health care system. We determined the prevalence and
societal burden of pain due to MS in Canadian patients.
Methods: After approval from an independent ethics review
board, patients were recruited through the MS society and
from individual participating hospitals. Epidemiological and
costing data over the previous 6 months were collected from
297 patients by telephone interviews. Mean total cost per
patient was calculated. The burden was extrapolated to the
Canadian population with national demographics and preva-
lence rates. Trends were analyzed, using Spearman’s rho, for
relationships among cost, Expanded Disability Status Scale
(EDSS) levels, and pain severity.
Results: The average age was 49 ± 11 years, with 77%
women; average age at diagnosis of MS was 37 ± 10
years. The prevalence of pain due to MS was 71%
(211/297). The mean severity level was 6.8 as measured by
the BS-11 scale, with a median of 4.5. Although no relation-
ship was observed between either the clinical form of MS or
EDSS level with the number of patients reporting pain, a sig-
nificant positive trend was observed between total cost and
EDSS (ρ = 0.170, P = .014) and pain severity measured by
the BS-11 scale (ρ = 0.291, P = .0001). The mean estimated
total (direct and indirect) cost per patient experiencing pain
was $3198 ± 5965 over the 6-month period. The projected
6-month burden for Canada was $65,034,679. 
Conclusions: The burden of pain due to MS in Canada is
high for both patients and society. Cost increases with EDSS
level and pain severity.
Barbara Jaszewski, BSC (HONS), MBA*; Olivier Desjardins, BSC; Basil
Bereza, CFA; Michael Iskedjian, BPharm, MSC; Thomas R. Einarson,
BScPharm, PhD; Charles Piwko, PharmD, PhD, MSC
*Bayer Healthcare, Toronto, ON, Canada

(S38) CD4+CD25+ Regulatory T Cells Contribute to
Therapeutic Effects of Glatiramer Acetate in
Experimental Autoimmune Encephalomyelitis

CD4+CD25+ regulatory T cells (Treg) are potent immunosup-
pressive cells that are pivotal in the maintenance of self-toler-
ance. Involvement of Treg cells in immune therapies in various
immune-mediated diseases has been proposed, but the direct
supporting evidence is still lacking. In the investigation of
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mechanisms underlying the clinical benefits of glatiramer
acetate (GA) in an animal model of multiple sclerosis (MS),
experimental autoimmune encephalomyelitis (EAE) in
C57BL/6 mice, we recently demonstrated that GA can con-
fer protection of interleukin (IL)-4-, IL-10-, and IL-4/IL-10-defi-
cient mice against EAE, suggesting that mechanisms other
than Th2 cells may be responsible for therapeutic effects of
GA. Here we demonstrate that GA treatment boosts expres-
sion of Foxp3 on Treg cells during EAE. Depletion of CD25+
cells completely abrogated the therapeutic effects of GA in
EAE. Furthermore, adoptive transfer of purified Treg cells from
GA-treated EAE mice is much more effective in preventing
EAE development. Thus, our current data provide compelling
evidence that Treg cells may be the major contributor to the
therapeutic effects of GA in EAE and, possibly, MS. Further
mechanistic studies to reveal the molecular events linking GA
with Treg cells may enable optimization of GA treatment and
may guide the development of new therapeutic strategies
using this mechanism of action but with higher levels of thera-
peutic efficacy.
Youngheun Jee, PhD; Ruolan Liu, PhD; Mary Price, BS; Denise Campagnolo,
MD; Fu-Dong Shi, PhD, MD; Timothy Vollmer, MD

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

(S39) Prevalence of Overweight and Obesity in
Veterans With Multiple Sclerosis

Background: The objective of this study was to estimate the
prevalence of overweight and obesity in veterans with multi-
ple sclerosis (MS) compared with sex-specific published rates
for the US population, outpatients at US Department of Veter-
ans Affairs (VA) medical facilities, and male veterans with
spinal cord injury (SCI). 
Setting: A retrospective study of 9688 veterans with MS
enrolled in the Veterans Health Administration (VHA), identi-
fied by linking the VA MS Centers of Excellence Data Reposi-
tory to the VA Office of Quality and Performance 1999 Large
Health Survey and the Survey of Healthcare Experiences of
Patients (2002–2004). 
Methods: Body mass Index (BMI [kg/m2]) was calculated
from self-reported weights and heights. Subjects were classi-
fied into four weight categories using Centers for Disease
Control and Prevention guidelines: underweight (BMI <18.5),
normal weight (BMI 18.5–24), overweight (BMI 25–29), and
obese (BMI ≥30). 
Findings: The proportion of men with MS (n = 8536) and
95% confidence intervals in the four weight classifications is
2.9% (2.55–3.27) underweight, 32.3% (31.29–33.29) nor-
mal weight, 42.1% (41.02–43.12) overweight, and 22.7%
(21.84–23.64) obese. The proportion of women with MS 
(n = 1137) in each weight class is 4.1% (2.86–5.24) under-
weight, 39.2% (36.35–42.11) normal weight, 27.8%
(25.14–30.44) overweight, and 28.9% (26.26–31.62)
obese. In comparison, the proportion of men who are over-
weight and obese is 39.7% and 27.5%, respectively, for the
US population, 40.1 and 32.9% for veterans, and 38.7%
and 27.2% for SCI. The proportion of women who are over-
weight and obese is 28.5% and 33.4% for the US popula-
tion and 31.0% and 37.4% for veterans.

Conclusions: Overall, individuals with MS treated in VHA
have rates of overweight similar to other populations and
slightly decreased rates of obesity compared with the veteran
and US populations. 
Seema R. Khurana, DO; Alyssa M. DiGiacomo, MPH; Rohini V. Wadhwani,
BS; James D. Bowen, MD; Aaron P. Turner, PhD; Steve L. Leipertz, PhD; Jodie
K. Haselkorn, MD, MPH
University of Washington, Seattle, WA, USA

(S40) Cognitive Dysfunction in Multiple Sclerosis:
Interferon Beta-1b 16-Year Long-Term Follow-Up
Study

Background: Cognitive dysfunction is estimated to affect
around 40–65% of patients with multiple sclerosis (MS) and
has a major impact on many aspects of patient’s lives, includ-
ing safety, physical independence, and quality of life. These
negative effects occur over and above the handicaps im-
posed by physical impairment. Affected patients usually ex-
perience deficits in the cognitive function domains of memory,
learning, attention, and information processing. 
Methods: The 16-year long-term follow-up study is a multi-
center, open-label, observational study that generates cross-
sectional data from patients who participated in the pivotal
North American interferon beta-1b (IFNB-1b, Betaseron) trial
in relapsing-remitting MS. From the end of the pivotal trial
until today, most patients have been under regular medical
care, making it an ideal cohort to investigate the evolution of
the disease over time. A battery of tests was selected to eval-
uate cognitive function (verbal fluency, memory, selective
attention, executive function, and sustained attention).
Results: All 11 North American centers that were involved
in the original trial contributed to this study. Recruitment into
the current trial started in January 2005 and was completed
in December 2005, with an identification rate of almost 90%
of the original pivotal trial population (n = 372). The cogni-
tive profile of this cohort is presented and compared with
quality of life, clinical, and magnetic resonance imaging
parameters. 
Conclusion: This study represents the longest follow-up of
patients treated with an IFNB therapy. The high identification
rate of the pivotal trial patients, together with the broad
range of assessments, will provide more insights into the long-
term cognitive status of MS patients. The participants are a
unique cohort in the middle and later stages of MS. A precise
description of their cognitive function is of scientific interest
and will help in planning further studies.
Dawn Langdon*; Anthony Reder; Darcy Cox; George Ebers; Anthony 
Traboulsee; Carolin Miltenburger; Christian Wolf; Andreas Konieczny
*Department of Psychology, Royal Holloway, University of London, Egham, 
Surrey, UK

(S41) Barriers to Increased Physical Activity in
Ambulatory Multiple Sclerosis Sample

Background and Significance: Physical exercise has
been shown to improve gait and reduce weakness and
fatigue in people with multiple sclerosis (MS). Perceived barri-
ers that result in decreased exercise may contribute to lower
quality of life and decreased participation and function. This
study sought to examine the perceived barriers to exercise
observed in a sample of people with MS.
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Methods: Fifty-one people with MS were recruited from a
large university-based clinic. Participants received five coun-
seling sessions, in person and over the phone, during a 6-
month period, using motivational interviewing to create and
maintain an exercise program. During these sessions, a coun-
selor elicited perceived physical and nonphysical barriers to
exercise.
Findings: Thirty-four percent of the total barriers reported by
participants were MS symptom related; of those, participants
reported fatigue (10.6%), exacerbation (10.6%), heat sensi-
tivity (6.9%), and cognitive problems (3.5%) most often.
Other barriers included scheduling difficulties (12.8%), non-
MS-related illness or injury (11.2%), pain (7.1%), weather-
related difficulties (6.5%), and work/family issues (6.3%). 
Conclusions: Although some symptoms of MS can be ame-
liorated by exercise, those symptoms themselves may act as
barriers to exercise. Intervention on the symptom level may
help patients with MS gain the benefits associated with
increased exercise.
Chiara LaRotonda, MSW; Rohini Wadhwani, BS; Cline Melissa, BS; Bowen
James, MD; Bombardier Charles, PhD; Ehde Dawn, PhD; Kraft George, MD,
PhD

University of Washington Department of Rehabilitation Medicine, Seattle, WA,
USA

(S42) Predictors of Setting Exercise Goals in
Patients With Multiple Sclerosis

Background: Exercise is important in managing multiple
sclerosis (MS) symptoms. However, little is known about fac-
tors that contribute to patients’ decisions to set exercise goals.
Methods: Sequential MS patients (N = 119) who were
ambulatory without aid were eligible for inclusion. Partici-
pants were randomly assigned to receive motivational exer-
cise counseling and exercise goal setting or to a usual-care
condition. Baseline characteristics were assessed to deter-
mine factors that might potentially influence the setting of
exercise goals. Subjects were evaluated for fatigue (Modified
Fatigue Impact Scale), pain (Brief Pain Inventory), depression
(Center for Epidemiologic Studies Depression Scale), disabili-
ty (MS Functional Composite), and Motivational Readiness to
Exercise Scale.
Results: Of 49 evaluable subjects in the exercise condition,
81.2% were women, 98% were white, 83.7% had relapsing
MS, mean age was 51.5 ± 10.2 years, and mean time since
diagnosis was 10.7 ± 6.7 years. Mean 25-foot timed walk
was 5.00 ± 1.34 seconds. Mean baseline exercise was
71.5 ± 68.0 min/week. Exercise goals averaged 158.0 ±
96.4 min/week. The amount of exercise set as a goal was
not statistically correlated with prestudy exercise behavior 
(P = .168, R = 0.207), fatigue (P = .373, R = 0.135),
depression (P = .872, R = 0.025), pain (P = .195, R =
0.253), 25-foot timed gait (P = .201, R = 0.192), marital sta-
tus (P = .470, R = 0.109), education (P = .157, R = 0.212),
employment (P = .442, R = 0.158), or readiness to exercise
(P = .535, R = 0.096)
Conclusions: Baseline patient characteristics are not strong-
ly associated with the ability to set exercise targets in ambula-
tory adults with MS. Patients can successfully set exercise

goals despite disability, fatigue, depression, pain, or prior
exercise activity.
Chiara LaRotonda, BS; Melissa Cline, BA; Rohini Wadhwani, BS; Charles
Bombardier, PhD; Dawn Ehde, PhD; George Kraft, MD, MS; James Bowen,
MD
University of Washington, Seattle, WA, USA

(S43) How Often Do Multiple Sclerosis Patients
Miss Injections of Disease-Modifying Therapy?

Background: The Calgary Multiple Sclerosis (MS) Treat-
ment Outcomes Study determined long-term safety and 
outcomes in a population-based cohort exposed to disease-
modifying therapy (DMT). Adherence is an important determi-
nant of efficacy that may be improved with better understand-
ing of why patients miss doses. In this dynamic cohort study,
participants completed questionnaires at 3, 6, and 12
months, then annually. 
Methods: Questionnaires returned before May 2005 were
analyzed in aggregate, by drug, and by follow-up period.
The number of missed injections during each interval and
contributing reasons were tabulated. Incidence rates of non-
adherence (by drug and interval) are compared. Patients will
be categorized by degree of adherence. 
Results: This analysis is based on data from 963 patients
who completed 3177 questionnaires over 7 years. The aver-
age return rate was 73.2%. Participants included 78%
women and 22% men. Mean age was 39.8 years. Mean
disease duration was 7.9 years. During 50.9% of treatment
intervals, patients reported missing one or more injections.
Mean annualized number of missed injections was 3.2 dur-
ing the first 3 months, then averaged 5.4 from month 3 to
month 60. Forgetting was the most frequent reason for miss-
ing injections. The proportion reporting forgotten injections
increased from 16% at 3 months to 36% (mean) over years
2–5. The proportion of respondents that reported missed
injections at 2 years for other reasons were: travel, 17%;
drug holiday, 10.9%; non-MS medical, 7.1%; busy or tired,
4.6%; lack of drug, 3.6%; and MS-related medical, 2%.
Missed injections due to travel or drug holiday increased in
frequency over the first 2 years of therapy. Ongoing analysis
will compare the proportion of missed injections by interval
for each drug and categorize patient adherence. 
Conclusions: Better understanding of adherence issues for
each drug and during each time interval will guide strategies
to improve adherence.
Dina Lavorato, BSC, MSC*; Winona Wall, BSC, (MLT); Colleen Harris, MN; NP;
MS Treatment Outcomes Group; Scott Patten, MD, PhD; Er O’Ferrall, MD;
Luanne Metz, MD, FRCPC
*University of Calgary, Calgary, AB, Canada

(S44) Experience With Interferon Beta-1b
Treatment Over 16 Years: Nurse Perspective

Background: Patient registries and follow-up studies are
common tools in chronic illness to determine long-term out-
comes. In recent years, attention to long-term outcomes has
increased because of higher standards in the assurance of
safety of marketed products. Betaseron was the first drug
approved for the treatment of multiple sclerosis (MS) in 1993.
The Betaseron 16-year long-term follow-up study followed
patients who participated in the pivotal trial and is the
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longest follow-up of MS patients treated with an interferon-
beta therapy.
Design/Methods: The current trial was designed to assess
long-term safety, tolerability, and efficacy in patients using
interferon beta (IFNB)-1b for up to 16 years. Recruitment
started in January 2005 and ended in December 2005.
Patients underwent clinical, laboratory, and magnetic reso-
nance imaging examinations and were asked to complete
questionnaires assessing patient-reported outcomes within 21
days after signing the consent. 
Results: Approximately 90% of the original 372 patients
were identified. All 11 North American sites from the pivotal
study participated. Thirty-five identified patients had died, of
which most were treated in the placebo group during the ran-
domized, double-blind pivotal trial.
Conclusions/Relevance: After 16 years, approximately
90% of the patients from the original IFNB-1b pivotal trial
have been located. The final results from the Betaseron 16-
year long-term follow-up study will enable caregivers and
patients to assess the safety and tolerability of long-term IFNB-
1b administration and its effects on clinical and paraclinical
outcomes. 
Beverly Layton*; Amy Danilewitz; Renee Dubois; Susan Gallardo; Charmaine
Fedick; Barbara Harding-Clay; Stanley Hum; Joan Laguna; Susanne Lee;
Jane LeSaux; Kerry Naunton; Wendy Morrison; Andreas Konieczny 
*University of Alabama at Birmingham, Birmingham, AL, USA

(S45) Flow Cytometry in Multiple Sclerosis Patients
on Continuous Combined Therapy

Background: Continuous combined therapy (CCT) in multi-
ple sclerosis (MS) patients on interferon ß (IFNß) experienc-
ing breakthrough symptoms improves disease control. Periph-
eral blood (PB) flow cytometry (FC) may be helpful in
managing ongoing treatment.
Objective: Establish effect of CCT on PB cell count of
immunocompetent cells.
Methods and Design: PB FC using CD3, CD4, CD8,
CD14, CD16, and CD19 antigens was performed in 18
healthy control subjects and 124 MS patients: 16 on Avonex
monotherapy; 37 on Avonex and prednisone (<0.12 mg/kg
daily) (AP); 16 on Avonex, prednisone, and AZA (1.5–3.0
mg/kg daily) (APAZA); 15 on Avonex, prednisone, and Cell-
Cept (target dose 2 g/day) (APC); 15 on Rebif monotherapy;
18 on Rebif and prednisone (RP); and 7 on Rebif, pred-
nisone, and AZA (RPAZA). 
Results: CD4+ (<400/cmm) and/or CD8+ (<200/cmm)
lymphocytopenia was established in 10.8% and 13.5%
patients on CCT using Avonex and in 22.2% and 44.4%
treated with Rebif in absence of opportunistic infections.
Compared with control subjects, PB CD19+ cell count was
lowest in individuals on APC (76.13 ± 66.16/cmm; P =
.0011), with lowest CD8+ cell count in patients on RP
(250.11 ± 293.62/cmm; P = .0246). CD14+ cell count was
highest in patients on APC (478.73 ± 179.89/cmm; P =
.0081). PB CD16+ cell count was significantly decreased in
patients on APAZA (36.57 ± 46.40/cmm; P = .0184). IFNß
monotherapy did not alter PB cell counts significantly. Benefi-
cial effect of CCT in the MS patients treated will be reported
elsewhere.

Discussion: Absent suppression of PB CD19+ and/or
CD8+ cell counts in some MS patients on CCT probably
reflects immunogenetic and/or pharmacogenomics pheno-
types requiring more intensive immunosuppression. On the
other hand, therapeutic plasma exchange in MS on CCT
patients with low CD19+ cell count is probably not indicated.
Conclusion: In management of MS, PB FC is underutilized
and may be useful in optimizing therapy in individual
patients.
Heidi Lee, MD*; Jay Bauerle, MD; Jose Arbona, MD; Clare Braun Hashemi,
MD; Margaret Frazer, MD; Oldrich Kolar, MD; Elizabeth Moore, PhD
*Indiana Center for MS, Indianapolis, IN, USA

(S46) Validation of NARCOMS Registry: Bladder
Assessment

Background: Participants enrolled in the North American
Research Committee on Multiple Sclerosis (NARCOMS) reg-
istry report disability status via two self-report measures, per-
formance scales (PSs) and Patient-Determined Disease Steps
(PDDS). The bladder/bowel subscale of PS (PSB) has not
been validated. 
Objective: We aimed to validate the PSB question using the
bowel control scale (BWCS) and Urogenital Distress Survey
(UDI-6) as our criterion measures.
Methods: In the fall 2005 semiannual update question-
naire, we collected the BWCS and UDI-6. Spearman correla-
tions between the bladder (PSB, UDI-6) and BWCS scales
were used to assess criterion validity. Spearman correlations
between PSB and various PS subscales and PDDS were used
to assess construct validity. 
Results: We report interim results reflecting the initial 4927
responses to date (of 17,142 surveys distributed). Respon-
dents were predominantly women (74.1%) and white
(93.8%), with a mean (SD) age at onset of 30.2 (9.5) years.
Only 8 (0.19%) participants did not answer the PSB ques-
tion. Among participants without suprapubic or Foley
catheters or previous bladder diversion surgery, urinary
symptoms were common: urinary frequency, 75.6%;
urgency, 72.3%; urge incontinence, 60.9%; stress inconti-
nence, 56.3%; nocturia, 78.9%; and hesitancy, 60.0%.
Nine hundred four (18.4%) participants reported no disabili-
ty, whereas 2796 (56.8%) reported minimal/mild, 696
(14.1%) reported moderate, and 532 (10.6%) reported
severe/total disability related to bladder/bowel symptoms.
For UDI-6, the median (Q25–Q75) score was 5 (2–9), for
BWCS 3 (1–6), and for PSB 1 (1–2). The correlation
between PSB and UDI-6 was r = 0.67 and between PSB and
BWCS was r = 0.53 (both P < .0001). Correlations
between PSB and vision, cognition subscales were low, indi-
cating expected divergent validity. Correlations between the
PSB and the spasticity subscale and PDSS were moderate,
indicating convergent validity. 
Conclusion: The PSB question has adequate criterion and
construct validity in MS. 
Ruth Ann Marrie, MD, MS*; Gary Cutter, PhD; Tuula Tyry, PhD; Timothy
Vollmer, MD; Denise Campagnolo, MD 
*Cleveland Clinic Foundation, Cleveland, OH, USA
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(S47) Comparison of Multiple Sclerosis Family
Caregiver Needs and Characteristics in Two
Clinical Settings

Background: Multiple sclerosis (MS) family caregivers
spend a lot of time caring for afflicted family members and
report an overall decrease in their quality of life. Caregivers
require support services to manage their emotional, physical,
and financial burden as they coordinate and provide care.
The literature calls for consistent evidence-based practices
that will enable health care practitioners to educate and sup-
port MS caregivers so that those caregivers may 1) continue
their caregiving role and 2) maintain their own physical and
emotional health and quality of life. 

Purpose: To identify and compare family caregiver needs
and characteristics between two samples, our descriptive
pilot study included a voluntary self-reported survey conduct-
ed among a convenience population of caregivers at two
Baltimore, Maryland, clinics in close proximity: University of
Maryland MS Center (UM) and Baltimore VA Medical Center
MS Center of Excellence (VA). 

Methods: We defined MS family caregivers as a spouse,
relative, or significant other living in the home. The survey
included 1) questions to help improve communication
between the health care provider and family caregiver and
2) a self-assessment section designed to measure indices of
emotional and physical distress. We assessed caregiver
knowledge about MS, caregiver education level, resources
utilized (eg, assistive devices, use of veteran caregiver
resources, home health aides), and MS patient symptoms.
The survey also inquired about the caregiver’s health and the
family burden. 

Results: There were no significant differences between the
caregiver populations. Both populations of caregivers were
predominantly white female spouses over age 45 years with
at least a high school education. Seventy-five percent were
spousal caregivers, and 88% (UM) or 96% (VA) have provid-
ed care for >1 year. More than half of our caregivers worked
outside the home; 26% of VA and 40% of UM caregivers
worked full time. From 40 to 50% of households used addi-
tional, paid caregiver support, with most requiring extra help
≥16 hours/week. More than half of both populations
expressed the need for more emotional and peer support,
more physical support, more knowledge about caregiver sup-
port services, and more educational opportunities about MS
care and community resources. 

Conclusions: More than 50% of caregivers reported that
their care recipients were wheelchair dependent, indicating
more advanced disease in their care recipients and, thus,
more hours of caregiving. We will use the data from this
study to design and implement needs-based caregiving pro-
grams in both centers that will be generalizable to the family
caregiver population, be it veteran or civilian. 
Christine Martin, PhD*; Michele Merrick, RN; Mary Ehrmantraut, CRNP
*MS Center of Excellence West, Baltimore VA Medical Center, Department of
Neurology, Baltimore, MD, USA

(S49) Assessment of Interventions to Decrease
Injection-Site Reactions With Subcutaneous
Interferon Beta-1a Treatment

Background: Injection-site reactions (ISRs) are a common
adverse effect of all injectable therapies and may result in
treatment interruption. Anecdotal evidence suggests that over-
the-counter (OTC) topical anti-inflammatory agents, including
steroids and products containing witch hazel, are useful for
treating ISRs, but no well-controlled clinical trials have evalu-
ated such agents. 
Objective: Compare the ability of two topical medications
to reduce the severity of ISR in patients with relapsing-
remitting multiple sclerosis (RRMS) receiving Rebif (interferon
beta-1a) therapy.
Design: ASSIST is an ongoing open-label, 9-week crossover
trial consisting of two independent studies, each of which will
directly compare a topical anti-inflammatory agent (Corti-
zone-10 cream [hydrocortisone] or Tucks pads [witch hazel])
to Lubriderm lotion (control). Patients on Rebif with ISRs at
least 20 mm in diameter 48–72 h postinjection will be ran-
domized to apply one of the test agents or Lubriderm topical-
ly after each injection for 3 weeks. After a 1-week break,
participants who used the control will apply the test agent,
and those who used the test agent will apply the control, for
the final 3 weeks. ISRs will be measured 48–72 h after each
injection and at day 7. The primary study endpoint is the dif-
ference in mean maximum diameter of redness at injection
site 48–72 h postinjection. 
Results: This study is actively recruiting 100 participants (50
per substudy). Twenty-eight patients have been randomized
to date. Baseline demographic data reveal that 11% are men
and 89% women, with a mean age of 43 years. An interim
data analysis will be presented.
Conclusion: This clinical study provides a unique opportuni-
ty to prospectively evaluate the ability of two over-the-counter
topical anti-inflammatory agents (hydrocortisone and witch
hazel) to decrease ISRs in RRMS patients taking Rebif. 
Daniel Mikol, MD, PhD*; David Meyer, MD, MBA; Kiren Kresa-Reahl, MD;
Bhupendra Khatri, MD; Barry Singer, MD; Samir Kabbani, MD; Vamil Divan;
Malti Patel, MD; Tamara Miller, MD; Amy Perrin-Ross, MD
*University of Michigan, Ann Arbor, MI, USA

(S50) Weekend Retreat for Teens With Multiple
Sclerosis

Goal: Demonstrate improved quality of life (QOL) from a
weekend retreat for teens with multiple sclerosis (MS).
Background: MS, an autoimmune disorder targeting the
central nervous system, most frequently affects young adults
20–40 years of age. However, 3–5% of patients are diag-
nosed before age 18 years, with an estimated 15,000
youngsters in the United States representing an underserved
MS subpopulation. Faced with the diagnosis of MS, children
and families report feeling lost. Resources are few, and when
speaking with their own support network, they often hear
“MS doesn’t happen in kids.” Rarely do they have the oppor-
tunity to meet another affected family. A special 4-day recre-
ational retreat was developed to bring the teens together to
build relationships and improve QOL.
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Methods: Twenty-eight teens with MS (10 male), ages
12–19 years, participated in this therapeutic program during
the summers of 2004 and 2005. The program drew partici-
pants from throughout the United States, including Hawaii
and Alaska, as well as Canada. Activities were designed
and implemented by Access-2-Adventure, a nonprofit organi-
zation that provides recreational activities for children, ado-
lescents, and adults with physical disabilities. Activities includ-
ed kayaking, sailing, ropes course, a drumming circle,
swimming, team-building group activities, drama workshop,
and closing ceremony.
Results: The teen retreat was a tremendous success.
Improvement in QOL was determined by structured interview
and self-report questionnaires. Enhancement of well-being, a
feeling of cohesion, and a sense of “not being defined by
MS” were described by participants. Postcamp, communica-
tion continues among the attendees. Medication compliance,
by self-report, has improved since the camp program. One
attendee who had discontinued her therapy returned home
and restarted her treatment.
Conclusion: Recreational interventions such as the teen
weekend retreat are valuable in fostering a sense of belong-
ing for affected individuals and families, enriching QOL, and
improving medication compliance. 
Maria Milazzo, RN MS; William MacAllister, PhD; Pamela Block, PhD; Nina
Slota, MS; Anita Belman, MD; Lauren Krupp, MD

National Pediatric MS Center, Department of Neurology, University Hospital,
Stony Brook, NY, USA

(S51) Combination Therapy With Intramuscular
Interferon Beta-1a and Oral Doxycycline in
Patients With Multiple Sclerosis: Open-Label Trial

Background: Doxycycline, a potent matrix metallopro-
teinase (MMP) inhibitor, can potentially suppress destruction
of extracellular matrix and therefore limit transendothelial
migration of activated leukocytes in multiple sclerosis (MS).
Additionally, because MMP-9 is capable of cleaving interfer-
on beta (IFNB), thereby potentially contributing to relapses
during therapy, doxycycline may be expected to reduce the
frequency of relapses. Despite effective treatment with intra-
muscular (IM) IFNB-1a, some patients may progress and
require combination therapy.
Objective: Determine the safety, tolerability, and efficacy of
doxycycline combined with IM IFNB-1a in MS patients expe-
riencing breakthrough disease.
Methods: This was an open-label, single-center, single-arm,
crossover study. Patients aged 18–55 years with relapsing
MS, an Expanded Disability Status Scale (EDSS) score of
1.5–4.5, one or more gadolinium-enhancing (Gd+) lesions
on magnetic resonance imaging (MRI), continuous treatment
with IM IFNB-1a for at least 6 months, and a relapse within
60 days of their baseline visit (month –3) were eligible.
Patients underwent MRI at months –3, –2, –1, 0, +1, +2, +3.
Daily oral doxycycline 100 mg combined with weekly IM
IFNB-1a 30 μg, began at month 0. 
Results: To date, 15 patients have been enrolled, and 11
have completed the study. An interim analysis included 11
patients with >1 pretreatment and 1 on-treatment MRI and
neurological examination. The patients had a mean age of

42.0 ± 13.3 years, and 9 were women. During pretreatment
(months –3, –2, –1, and 0), the mean number of Gd+ lesions
was 10.3 ± 6.6, decreasing to 6.2 ± 5.4 during combina-
tion therapy (P = .001). Mean pretreatment EDSS was 3.9 ±
0.4, decreasing to 1.4 ± 0.5 during treatment (P = .001).
One patient had transiently elevated hepatic enzymes on
combination therapy; none have withdrawn. Final results of
MRI and clinical measures are presented.
Conclusions: Combination therapy with doxycycline 100
mg daily and IM IFNB-1a 30 μg weekly appears to be safe
and effective in patients with relapsing MS.
Alireza Minagar, MD*; J. Steven Alexander, PhD; Rhonda Brooks, BA; Roger
E. Kelley, MD; Robert N. Schwendimann, MD; Eduardo Gonzalez-Toledo, MD,
PhD
*Department of Neurology, Lousiana State University Health Sciences Center,
Shreveport, LA, USA

(S52) Analysis of Relapse Measures in Patients
Undergoing Monthly Magnetic Resonance Imaging
in BECOME Study

Objective: Clinical relapses are the main outcome measure
in most multiple sclerosis (MS) clinical trials; however, meas-
uring disease activity is difficult. We compared a composite
disease activity score at the time of regular scheduled visits
with unscheduled relapse visits in patients undergoing month-
ly magnetic resonance imaging (MRI) in the BECOME study.
Background: All relapse measures routinely used in MS
clinical trials have problems of sensitivity or specificity. We
took advantage of an ongoing randomized, prospective, clin-
ical trial in which patients are undergoing monthly MRI to
compare multiple clinical and radiological measurements of
MS disease activity into a composite score.
Design/Methods: Patients with relapsing forms of MS who
were enrolled in the BECOME study at the MS clinic at Univer-
sity of Medicine and Dentistry of New Jersey, New Jersey
Medical School, undergoing monthly 3-T MRI with triple-dose
gadolinium were evaluated at scheduled visits every 3 months
or unscheduled relapse visits by a treating neurologist (Schu-
macher’s), blinded neurologist (Expanded Disability Status
Scale [EDSS]), and blinded nurse (Multiple Sclerosis Function-
al Composite scale [MSFC]). The activity scores for Schumach-
er’s, EDSS, MSFC, and brain MRI were classified as none (0
points), mild (1 point), or moderate-severe (2 points). The sum
of points for each visit determined the composite score. 
Results: The first 12 patients with relapse visits were included
in this pilot study. There were three men and nine women.
There were 20 relapse visits. Among these 20 visits, 18 (90%)
occurred at the peak of the composite score. Only 2 (10%)
occurred at times of low composite scores. The mean compos-
ite score was significantly higher for unscheduled relapse visits
than scheduled visits (3.9 ± 2.3 vs 1.0 ± 1.2; P < .05).
Conclusions/Relevance: The frequency of MS relapses
varies greatly depending on the individual measurement
used. We propose that a composite score of disease activity
based on objective clinical and radiological measures is a
better measure of true relapses in MS.
Joon-Shik Moon; Diego Cadavid, MD

Department of Neurology, University of Medicine and Dentistry of New Jersey,
Newark, NJ, USA
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(S53) Needs Assessment Survey of Multiple
Sclerosis Patients and Care Partners

Little is known about the changing needs of multiple sclerosis
(MS) patients and their care partners. Using the Multiple
Sclerosis Association of America (MSAA) client database, a
survey was developed covering informational, educational,
programmatic, and service needs and sent by mail to 2058
MS patients and care partners, of whom 762 completed
and returned the survey (37% response rate). The respon-
dents were highly symptomatic, with more than 50% being
at least moderately affected in the past week in 13 of 16
symptom categories. Participants were asked how often they
needed information and education over the past year in 16
areas. Information on new medications, treatment, and
research was the greatest perceived need (84%). Other
areas of informational and educational needs included infor-
mation about exercise (77%), fatigue management/conser-
vation (74%), better problem solving and coping (74%), and
complementary or alternative therapies (72%). From a list of
13 program areas currently provided by MSAA, respon-
dents were asked to identify the 3 most important programs
and services. Publications and brochures were rated first,
with educational awareness events following. Programs that
combine social activities with therapeutic benefits, such as
water exercise and Tai Chi classes, were rated third most
important. Respondents were asked to choose among 6
potential programs and services using a forced-choice tech-
nique. Rehabilitation services (ie, occupational or physical
therapy, nutrition assistance, and psychotherapy) were need-
ed most compared with any of the other 5 potential program
offerings. Services that provide skills, encouragement, and
support to help one manage one’s life were identified as
needed most compared with all other potential programs
except rehabilitation services. The need for both of these
programs surpassed the need for assistance in meeting
essential financial obligations. Overall, the research sug-
gests that medical information, rehabilitation, and therapeu-
tic services, as well as attaining life skills, are important but
unmet needs for MS patients. Implications of the research
and recommendations for future needs assessment research
in MS are presented. 
Amanda Montague, EdM*; Robert Rapp, MAPA; Jack Burks, MD; Gary 
Cutter, PhD
*MSAA, San Francisco, CA, USA

(S54) Cost-Effectiveness Analysis of Available
Therapies for Multiple Sclerosis

Objective: Determine the cost-effectiveness, and the impact
of neutralizing antibodies (NAbs) on the cost-effectiveness, 
of the currently available multiple sclerosis (MS) disease-
modifying agents (DMAs). 
Methods: A cost-effectiveness model was developed with
relapse rate and disability progression endpoints from pivotal
phase III trials of currently approved DMAs for MS: intramus-
cular (IM) interferon beta (IFNB)-1a (Avonex), subcutaneous
(SC) IFNB-1a (Rebif), IFNB-1b (Betaseron), and glatiramer
acetate (GA; Copaxone). The model was created from a
managed-care perspective, with time horizons of 24 and 48
months. Cost-effectiveness was calculated as the ratio of total
utilization costs per percent relative risk reduction for relapses

and disability progression; daily cost-effectiveness is ex-
pressed as per percentage point reduction. The incidence of
NAbs and their effect on efficacy was obtained from pre-
scribing information, open-label extension studies of IFNB
products, and a large population study. Costs for each DMA
were based on wholesale acquisition cost published as of 6
January 2006. The model includes the following assump-
tions: comparison of similar endpoints across different clinical
trials, constant adverse event rates among products, constant
burden of relapse over time, constant persistence/compli-
ance rates among products, similar laboratory testing/
frequency among IFNB products. A sensitivity analysis was
conducted to test the robustness of the model to changes in
NAb incidence.
Results: At 24 months, the cost-effectiveness for disability
progression was $897 ($1.23/day) for IM IFNB-1a, $1222
($1.67/day) for SC IFNB-1a, $1150 ($1.57/day) for IFNB-
1b, and $2789 ($3.82/day) for GA. Projections of cost-
effectiveness over 48 months, after the development of 
NAbs, were $1808 ($1.24/day) for IM IFNB-1a, $2536
($1.74/day) for SC IFNB-1a, $2622 ($1.80/day) for IFNB-
1b, and $5577 ($3.82/day) for GA. Results were similar for
relapse rate. 
Conclusions: DMAs are cost-effective; per percentage point
reductions in disability progression and relapses can be
obtained with IFNB products for less than $2.00/day. Over
time, NAbs reduce the cost-effectiveness of IFNB products
that have high immunogenicity. 
Frederick Munschauer, MD*; Tom Baker, MPA; Jeffrey Dunn, PharmD; Richard
Cook, PharmD; William Likosky, MD; Dusan Stefoski, MD
*Jacobs Neurological Institute, Buffalo General Hospital, Buffalo, NY, USA

(S55) Incidence and Effects of Neutralizing
Antibodies in Patients With Multiple Sclerosis
Treated With Avonex or Rebif in the PROOF Study

Background: Sustained benefits from interferon-beta (IFNB)
products used to treat relapsing multiple sclerosis (RMS)
require adherence (affected by tolerability and convenience)
and clinical efficacy, which can be reduced when neutraliz-
ing antibodies (NAbs) are present. 
Objective: PROOF, a phase IV retrospective and prospec-
tive open-label study, was conducted to evaluate the efficacy
and tolerability of intramuscular (IM) IFNB-1a 30 μg once
weekly compared with subcutaneous (SC) IFNB-1a 44 μg
three times weekly in RMS patients. The goal of this prespeci-
fied subanalysis was to determine the incidence of NAb for-
mation and its effects on clinical and MRI endpoints. 
Methods: Before enrollment, subjects received IM or SC
IFNB-1a for 12–24 months without switch or interruption and
had an Expanded Disability Status Scale (EDSS) score of
0.0–5.5. NAbs were evaluated at study enrollment and
month 6. 
Results: One hundred twenty-three patients (59 IM, 64 SC)
were evaluated for NAbs. At study enrollment, 0 and 21% of
patients treated with IM IFNB-1a and SC IFNB-1a were
NAb+. Persistent NAbs (positive at months 0 and 6) were
present in 19% of patients, all treated with SC IFNB-1a. Com-
pared with NAb– patients, NAb+ patients had significantly
more new or enlarging T2 lesions (36.4 vs 59.3% with 0
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lesions; P = .003) and total number of Gd+ lesions (54.5 vs
75.6% with 0 lesions; P = .04) and trended toward a higher
Gd+ lesion volume (0.31 vs 0.05, P = .02, at month 0; 0.21
vs 0.04, P = .06, at month 6). Disease progression (EDSS)
from study enrollment to month 6 increased significantly more
in NAb+ patients than NAb– patients (P = .02). 

Conclusions: Compared with patients treated with IM IFNB-
1a, patients treated with SC IFNB-1a were more likely to
have persistent NAb+ titers. NAb+ patients had significantly
more signs of disease, as shown by new or enlarging T2
lesions, total Gd+ lesions, and increased EDSS, after 18–30
months on therapy.
T. Jock Murray, MD*; Alireza Minagar, MD; PROOF Study Investigators
*Division of Neurology, Dalhousie MS Research Unit, Queen Elizabeth II Health
Sciences Center, Halifax, NS, Canada

(S56) Interferon Beta-1b: Incidence of Neutralizing
Antibodies Over Time

Background: Neutralizing antibodies (NAbs) develop with
all current immunomodulatory treatments for multiple sclerosis
(MS), including interferon beta (IFNB) and glatiramer acetate.
However, controversy exists over the clinical relevance of
NAbs. To better understand their relevance, it is important to
examine their evolution over time. 

Methods: Serum samples were collected regularly from
patients with relapsing-remitting (RR) MS during the 3-year
pivotal North American IFNB-1b (Betaseron) trial. Samples
were tested with the myxovirus protein A assay, and titers
≥20 were considered positive. 

Results: The evolution of NAbs was analyzed in all patients
who were NAb+ at any point during the study (n = 52/124
patients studied). The proportion of patients with a positive
NAb titer gradually increased from day 1 (2/46, 4.3%) to
day 540 (~18 months; 41/49, 83.7%), when the highest
median titer of 48 (range 0–2247) was observed. After day
540, the median NAb titer decreased while the proportion of
patients with a positive titer also decreased. By day 1170,
only 45.9% of this subgroup of patients who eventually
became NAb+ remained positive. High NAb titers (≥400)
were not observed until after 6 months of treatment, and the
proportion of patients with a high titer remained low through-
out the study (range 1.9–14.6% of patients who eventually
became NAb+).

Conclusion: This subgroup analysis of NAb data from the
pivotal North American IFNB-1b RRMS trial demonstrated
that the incidence of NAb positivity had peaked by 18
months, before declining over the second half of the study;
similarly, the median NAb titer peaked at around 18 months.
These findings support previous observations that a consider-
able proportion of patients treated with IFNB-1b revert to
NAb negativity within 3 years of starting therapy. The inci-
dence of high NAb titers remained at low levels, similar to
those observed in other IFNB-1b trials.
Joel Oger*; Marc Cantillon
*Neuroimmunology Laboratories and Multiple Sclerosis Clinic UBC, Vancouver,
BC, Canada

(S57) Seasonal Variation of Gadolinium-Enhancing
Lesions in Multiple Sclerosis

Several studies have claimed there is a seasonal variation in
the number of patients with multiple sclerosis (MS) who have
exacerbations. Various reasons have been given (eg, vitamin
D exposure, incidence of viruses, interferon-gamma produc-
tion). One study suggests that more patients have gadolinium-
enhancing lesions in the first half of the year than in other
months. Other studies show no seasonal trend in exacerba-
tions, gadolinium-enhancing lesions, or other magnetic reso-
nance imaging (MRI) abnormalities. Because gadolinium-
enhancing lesions are thought to represent an excellent
marker of acute disease activity, we retrospectively reviewed
monthly MRI scans from relapsing-remitting (n = 67) and sec-
ondary progressive (n = 11) MS patients. Patients were eval-
uated at the National Institutes of Health between 1989 and
2004 and had monthly MRI scans for 1 year. MRI scans
were analyzed based on those treated with interferon beta-
1ß for at least 30 days at the time of the first MRI (n = 38)
and those without disease-modifying therapy (n = 40). We
counted the number of new enhancing lesions per season:
winter (December–February), spring (March–May), summer
(June–August), and autumn (September–November). The
mean numbers of new enhancing lesions (SD) were 7.37
(8.26), 6.98 (7.80), 6.60 (7.03), and 7.00 (6.12) in the
untreated cohort and 2.00 (3.65), 2.34 (4.49), 2.34 (3.59),
and 2.05 (3.31) in the treated cohort for winter, spring, sum-
mer, and autumn, respectively. The number of new enhancing
lesions between the treated and untreated cohorts was found
to be statistically significant (P = .000). In conclusion, we
found no significant seasonal variation in the mean number
of enhancing lesions in the treated and untreated cohorts. An
alternative analysis looking at best and worst seasons for
each patient also failed to show a seasonal variation. Of
interest, patients treated with interferon beta-1ß had signifi-
cantly fewer lesions than the untreated cohort during the 1-
year period.
Joan Ohayon, RN, MSN, CRNP, MSCN; Fredric Cantor, MD; James
Dambrosia; Henry McFarland, MD; Mary Ehrmantraut, RN, MS, CRNP

National Institutes of Health, Bethesda, MD, USA

(S58) Change in Voiding Patterns After Injection of
Botulinum Toxin Into Bladder, Urethral Sphincter,
or Bladder and Urethral Sphincter

Background: Current medical therapies for voiding dys-
function are not always effective for patients with multiple
sclerosis (MS). Catheters and surgical options for urinary
symptom management may be presented as the only option.
Use of botulinum toxin injections is a nonsurgical method that
can manage symptoms and prevent complications of refrac-
tive bladder and sphincter dysfunction. In this study, we
assess effectiveness of treatments. 
Methods: In this observational study, 58 patients with a
diagnosis of neurogenic detrusor overactivity (NDO) or detru-
sor sphincter dyssynergia (DSD) previously refractive to stan-
dard therapy received injections of botulinum toxin in total
doses ranging from 100 to 300 U. Sites of injections includ-
ed the bladder, the urethral sphincter, or both.
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Results: The 58 patients ranged in age from 24 to 74
years, mean 46 years. Overall, 43% admitted to improve-
ment in some symptoms. Of these, visual analog scale (VAS)
scores decreased from 7.2 to 4.7, and diaries demonstrated
decreases in frequency, incontinence, and nocturia com-
pared with baseline. Patients demonstrated improvements in
nocturic episodes and admitted to improved sleep quality
with a decrease in overall fatigue level. Others admitted to
using fewer or no pads to manage incontinence. Urinary
infection rate decreased in three patients reporting recurrent
infections. Effects ranged from 2 to 14 months. Twenty-three
patients received repeat injections.
n Location of injection Dose range (U)

35 Urethral sphincter 100–200 

15 Bladder 100–200 

8 Bladder and sphincter 200–300 

Conclusion: Many patients receiving injections experienced
improvement in symptoms of urgency frequency, inconti-
nence, and nocturia. Although not US Food and Drug Admin-
istration approved at this time, Allergan will soon begin a
clinical trial for subjects experiencing NDO. Many commer-
cial insurance companies and several medicare insurance
programs are covering costs of procedures because effective-
ness has been demonstrated with clinical use and in pub-
lished European studies. 
Margie O’Leary, MSN, RN*; Janet Erickson, BS,CCRT; Sara Marx, BS; Cathy
Thomas, PhD; Michael Chancellor, MD
University of Pittsburgh, Pittsburgh, PA, USA

(S59) Factors Related to Discontinuation or
Absence of Disease-Modifying Therapy in Multiple
Sclerosis Center

Objective: Data collection on the demographics of untreat-
ed multiple sclerosis (MS) patients and causes for treatment
suspension.
Background: Current National MS Society (NMSS) guide-
lines recommend early disease-modifying therapy (DMT) in
MS. Patients who do not receive therapy have become an
area of interest because there is a lack of pertinent studies. 
Methods: Untreated patients were identified from a data-
base of 657 patients at the Maxine Mesinger MS Clinic in
Houston, Texas. Retrospective review of medical records was
conducted. Variables included age, sex, diagnostic subtype,
date of diagnosis, date of last clinic visit, specific treatments,
and reason for discontinuation of treatment. 
Results: Thirty-six (5.5%) patients were confirmed as not on
DMT. Women represented 83.3% of untreated subjects. The
mean age was 56.11 ± 12.22 years. The initial diagnostic
subtype included 91.7% of patients categorized as relapsing-
remitting MS (RRMS) and 8.3% as primary progressive dis-
ease (PPMS). Current diagnostic subtypes included 47.2%
RRMS, 36.2% secondary progressive MS, 8.3% PPMS, and
8.3% benign MS. Patients who never received treatment of
any type represented 27% of the total sample. Seventy-three
had received one to six different DMTs. The average number
of DMTs used by that group was 1.74 ± 1.02. Discontinua-
tion of therapy was mainly related to progression (26.67%),
compliance (22.22%), and adverse effects (22.22%). Lack of
insurance or cost issues represented 8.89% of the causes for

discontinuing any therapy. Causes for never initiating therapy
were mainly attributed to patient preference (44.4%) and sta-
bility of disease (33.3%).
Conclusions: Relatively few MS patients without treatment
were extracted from our database. One-third never received
therapy, the main cause being patient preference. Progres-
sion of disease, compliance, and adverse effects were the
most important factors in patients discontinuing therapy. 
Daniel Ontaneda, MD; Laura Ordonez, MD; Eli Skromne, MD; George J. Hut-
ton, MD; Victor M. Rivera, MD

Baylor College of Medicine, Houston, TX, USA

(S60) Impact of Warm Compresses on Local
Injection-Site Reactions With Self-Administered
Copaxone

Introduction: 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
designed to evaluate the effect of warm compresses on the
presentation of LISRs among patients who self-inject Copax-
one subcutaneously daily.
Objective: Compare LISRs when subjects apply warm com-
presses to injection sites for 5 minutes before daily injections
of Copaxone using the Autoject 2 for glass syringe versus
when subjects use their usual injection-site preparation
method.
Methods: This study conformed to an open-label, random-
ized, single crossover design. Fifty subjects used each injec-
tion-site preparation method during two consecutive 14-day
periods, with the order randomized and counterbalanced
across the subjects. Kwik-Heat Instant Hot Packs were used as
warm compresses to standardize the temperature. Patient
diaries were used to determine the number of LISRs occurring
across each 14-day period. Nurses and patients also inde-
pendently assessed LISRs in the clinic on days 14 and 28. 
Results: In terms of the primary outcome measure (ie, the
number of LISRs recorded at 5 minutes postinjection), patients
had significantly lower mean LISRs during the 14-day period
when warm compresses were used than during the period
when usual site preparation was used (mean 31.52 vs
36.08; P = .003). Similarly, patients recorded fewer LISRs at
2 minutes postinjection during the warm-compress condition
than during the usual-preparation condition (mean 31.75 vs
35.22; P = .011) and rated the injection-site reactions as less
“bothersome.” 
Conclusions: Using warm compresses before injection of
Copaxone reduces the frequency of LISRs and lessens how
bothersome they are perceived.
Helen Ortega, RN, MSCN*; Barbara Bishop, MS, ANP-C; Jennifer Robbins,
BA; Kellie Simpson, MS, NP; Heli Hunter, NP; Cassie Newell, MAOM; Bryce
Miller, MPA; Douglas Denny, PhD
*Neurologic Center of South Florida, Miami, FL, USA

(S61) Effects of Natalizumab on Clinical Measures
of Efficacy in Multiple Sclerosis

Objective: Present data on the effects of natalizumab
(Tysabri) on clinically relevant measures of efficacy in relaps-
ing multiple sclerosis (MS).
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Background: The AFFIRM study assessed the efficacy and
safety of natalizumab as monotherapy in patients with relaps-
ing MS. At 2 years, natalizumab was shown to reduce 
annualized relapse rate by 68% compared with placebo 
(P < .001). 
Study Design/Methods: AFFIRM was a randomized,
double-blind, placebo-controlled phase 3 clinical trial. Pre-
specified endpoints at 2 years included disability progression
as measured by the Multiple Sclerosis Functional Composite
(MSFC), annualized rate of relapses requiring corticosteroid
use, annualized rate of hospitalizations due to MS, and
change in visual function as assessed by high- and low-
contrast (2.5 and 1.25%) Sloan letter charts. MSFC is a com-
posite of three measures: timed 25-foot walk (T25FW), nine-
hole peg test (9HPT), and paced auditory serial addition test
(PASAT), which assess ambulation, arm/hand function, and
cognition, respectively. 
Results: Over 2 years of treatment, natalizumab signifi-
cantly reduced deterioration in ambulation (T25FW, P <
.001), arm/hand function (9HPT, P < .001), cognitive func-
tion (PASAT, P < .005), and visual function (2.5%, P <
.005; 1.25%, P < .019) compared with placebo. In addi-
tion, natalizumab reduced the annualized rate of relapses
requiring steroid use (0.13 natalizumab vs 0.43 placebo, 
P < .001) and the annualized rate of MS-related hospital-
izations (0.03 natalizumab vs 0.10 placebo, P < .001).
Natalizumab treatment was generally well tolerated. How-
ever, progressive multifocal leukoencephalopathy (PML)
was identified in two patients who received natalizumab in
combination with interferon beta-1a. Later, an additional
case of PML was identified in a natalizumab-treated patient
with Crohn’s disease.
Conclusions: Natalizumab had significant effects on
measures of ambulation, arm/hand function, cognition,
visual function, steroid use, and hospitalizations due to MS.
Despite the identification of PML as a risk of natalizumab
treatment, natalizumab remains a promising new treatment
for MS.
J. Theodore Phillips, MD, PhD*; Paul W. O’Connor, MD; Eva Havrdova, MD;
Michael Hutchinson, MD; Ludwig Kappos, MD; David H. Miller, MD; Chris H.
Polman, MD; Fred D. Lublin, MD; Gavin Giovannoni, MD; Andrzej Wajgt,
MD; Frances Lynn, MSC; Michael A. Panzara, MD, MPH; Alfred W. Sandrock,
MD, PhD; for the AFFIRM investigators 
*Multiple Sclerosis Center at Texas Neurology, Dallas, TX, USA

(S62) Impact of Multiple Sclerosis Care Partner
Stress in Workplace

The National Alliance on Caregiving estimates that 80% of
community care is provided by family caregivers, at an
approximate economic value of $200 billion annually. Stud-
ies on the economic impact of Alzheimer’s disease (AD), for
example, have found that the average caregiver with a full-
time job misses more than 3 weeks of work a year and that
one-fifth will quit their jobs altogether to provide full-time care.
Results from an electronic survey administered to 1461 multi-
ple sclerosis (MS) care partners through the North American
Research Committee on Multiple Sclerosis (NARCOMS) reg-
istry included questions about the potential impact of MS
care partner stress in the workplace. Unlike AD, MS tends to
impact individuals earlier in their careers. Survey findings

revealed that 45% of MS care partners had “missed work
this year due to caregiving responsibilities.” Overall, the MS
care partners surveyed missed an average of 7.3 days of
work in the past year because of caregiving responsibilities.
Seven percent of MS care partners reported having changed
their employment altogether because of their role as a care-
giver. Indeed, care partners of patients with either primary
progressive (n = 219) or secondary progressive (n = 399)
MS were twice as likely to report a change in employment as
care partners of patients with relapsing-remitting MS (n =
516). The current survey findings suggest that the potential
impact of MS care partner stress in the workplace should be
further addressed. The literature often addresses the caregiv-
er as “the hidden patient.” It is hoped that these data shed
light on the situation and help to inform early-intervention pro-
grams targeting increased care partner stress management.
Effective behavioral-medical interventions for impacted MS
care partners may have a positive medicoeconomic benefit,
including both decreased absenteeism rates in the workplace
and increased productivity on the job. 
Mary Elizabeth Quig, PhD*; James Simsarian, MD; Denise Campagnolo, MD;
Tuula Tyry, PhD; Timothy Vollmer, MD; Gary Cutter, PhD; Ruth Ann Marrie,
MD; Carol Saunders, RN, BSN; Carolyn Noel, PsyD
*MS Center, Neurology Center of Fairfax, Fairfax, VA, USA

(S63) Randomized, Double-Blind, Placebo-
Controlled, 32-Week Study to Evaluate Efficacy
and Safety of Fluoxetine (Prozac) and Interferon
Beta-1a (Avonex) in Treatment of Multiple Sclerosis

Objective: Evaluate the efficacy of Prozac to reduce flulike
side effects that are associated with Avonex used in the treat-
ment of multiple sclerosis (MS) and to measure the subjective
changes in vitality and quality of life of patients treated. 
Design/Methods: Participants (n = 20) with relapsing-
remitting MS were randomized (1:1) to placebo (n = 10) or
to Prozac (n = 10). Participants were titrated onto the
Prozac/placebo over a 1-week period, with the targeted
dose being 20 mg/day. At week 4 (visit 2), participants
began the Avonex treatment. Participants recorded flulike
symptoms and energy levels each week. At visits 1, 2, 3, 4,
and 7, participants completed an SF-36 quality of life, clini-
cal global impression change scale (CGIC), patient global
impression of change scale (PGIC), and Beck’s Depression
Inventory-II (BDI-II). At each visit, participants were asked to
complete the Modified Fatigue Impact Scale (MFIS). Mixed-
effect modeling was used to examine the treatment effect of
Prozac over time.
Results: A positive trend was found for the treatment effect
on energy level over 6 months, with Prozac plus Avonex
showing higher energy levels over time than Avonex (P =
.1591). Changes in MFIS scores over time were also
improved for the Prozac group compared with Avonex alone
(P = .0814). Although not statistically significant, on the
CGIC, 5 of 8 (63%) patients from the Prozac group and 1 of
7 (14%) patients from the placebo group fell into the
improved category. On PGIC, 5 of 8 (63%) patients from the
Prozac group and 1 of 7 (14%) patients from the placebo
group fell into the improved category. 
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Conclusions: Results show strong trends that taking Avonex
in conjunction with Prozac in the treatment of MS has the
potential to positively affect fatigue and energy levels in
patients. Further studies are warranted.
Kathryn Repas, BA, CRC; David Hart, MD; Christopher Calder, MD, PhD;
James Storey, MD; Bruce Beesley, MD; James Wymer, MD, PhD

Upstate Clinical Research, LLC, Albany, NY, USA

(S64) Reliability of Computerized Assessment
(Anam) of Multiple Sclerosis Patients Over Time

Background: Traditional neuropsychological evaluation of
multiple sclerosis (MS)-related cognitive dysfunction can be
costly and time intensive. Therefore, alternatives to traditional
paper-and-pencil batteries have been sought. Recent research
(2003) indicated that a short, automated, computerized test
battery (ANAM) predicts overall performance on a larger tra-
ditional battery for MS patients. Whereas the 2003 study
was conducted at one time point, the current study is an
analysis of data from the same subjects across 2 years to
determine whether the predictive validity of the computerized
battery for MS patients remains stable.
Methods: The 2003 study looked at the predictive validity
of ANAM relapsing-remitting (RR) subjects at the initiation of
intramuscular (IM) interferon ß-1a (Avonex) treatment. The
same patients were evaluated again at 6-month intervals over
2 years. The current study uses logistic and multiple regres-
sion over the remaining four time points. For the regressions,
the traditional measure impairment index included those tests
in the battery most sensitive to organicity. ANAM measures
included in the regression were those with the highest correla-
tions with traditional measures.
Results: Across all four time points, ANAM predicted per-
formance on the traditional battery with a high degree of
accuracy (6 months, 86.5% accuracy; 1 year, 93.1%; 18
months, 94.7%; 2 years, 76.9%). Furthermore, multiple
regression analysis revealed that at all time points, three of
the ANAM tests accounted for a high percentage of the 
variance in traditional battery impairment ratings (r2 =
58.5–84.1%). 
Conclusions: Current findings offer confirmatory data for
the use of computerized measures in the screening of cogni-
tive functioning in MS patients. The reliability of ANAM
remained high over a long period (2 years). In the future,
computerized measures will increase the availability of neu-
ropsychological evaluation to MS patients and improve sensi-
tivity and test-retest capability in clinical trials.
Catherine Rogers, PhD*; Jeffrey A. Wilken, PhD; Robert L. Kane, PhD; Cynthia
L. Sullivan, PhD; Mitchell T. Wallin, MD, MPH 
*Department of Neuropsychology, Veterans Affairs Medical Center, Washington,
DC, USA

(S65) High-Dose Methotrexate in Worsening
Multiple Sclerosis Patients: Long-Term Follow-Up
and Mechanism

Multiple sclerosis (MS) is a central nervous system (CNS) dis-
ease, yet no currently approved therapy for MS has been
proven to cross the blood-brain barrier (BBB) in significant
concentrations. Methotrexate (MTX) is a powerful S-phase
chemotherapeutic antimetabolite and anti-inflammatory agent

that can be given at high enough doses to cross the BBB in
lymphocidal concentrations while the periphery is protected
by leucovorin, an inhibitor of MTX. We have been using
high-dose intravenous (HDIV) MTX therapy on MS patients
with worsening disease for >7 years, with 150 patients hav-
ing been treated. These patients include several cohorts who
were in pilot clinical studies, including 1 of 15 patients wors-
ening on weekly interferon beta who were treated bimonthly
for 1 year. In the 1-year combination study, the Multiple 
Sclerosis Functional Composite (MSFC) mean showed an
improvement of 0.327 (P = .0002) over baseline. These
patients were followed with MSFC for up to 29 months (aver-
age 14 months) after the last treatment. It was found that
most of the patients remained stable for an extended period,
whereas two patients continued to improve after the treatment
period. Similar long-term stability or improvement was found
in the patients treated off label for periods extending up to ≥5
years. The mechanism of action of MTX within the CNS was
investigated by using a coculture system of microglia and
activated T cells to study the effects of MTX on contact-
dependent cytokine secretion, based on the known upregula-
tion of various inflammatory cytokines by interactions of acti-
vated T cells and microglia in the CNS. It was found that
MTX downregulated secretion of proinflammatory cytokines
and upregulated secretion of anti-inflammatory cytokines,
suggesting that switching of the cytokine profile in the CNS
may play a role in the sustained clinical effects of HDIV MTX
therapy.
Vernon D. Rowe, MD; Sangita Biswas, PhD; H. Todd Feaster, PsyD; Laurie A.
Dressman, RN, BA, CCRC; John A. Hunter, PsyD; Elizabeth S. Rowe, PhD;
Danhua Wang, PhD; George R. Moreng, MD

MidAmerica Neuroscience Institute, Lenexa, KS, USA

(S66) High Prevalence of Sleep Disorders in
Multiple Sclerosis: Effect of Treatment on 
Cognitive Function

Fatigue is a frequent and debilitating symptom of multiple
sclerosis (MS). We routinely screen all of our patients for
sleep disorders with a simple questionnaire and follow with
polysomnography (PSG), if appropriate. We recently report-
ed a chart review of a series of 102 consecutive patients with
clinically definite MS in which we we found that 49% had
sleep disorders diagnosed by PSG. In that study, the sleep
diagnoses found were as follows: 32 with obstructive sleep
apnea (OSA), 3 with upper-airway resistance syndrome
(UARS), 15 with periodic limb movement disorder (PLMD), 1
with idiopathic hypersomnia, and 5 with an abnormal PSG
with elevated arousal indexes of unknown etiology. Several
of the patients had two diagnoses (9 with OSA and PLMD, 2
with UARS and PLMD). In the current study, the charts of a
series of MS patients who had had a sleep disorder diag-
nosed by PSG and who had been followed by the Multiple
Sclerosis Functional Composite (MSFC) were examined to
determine whether there were significant changes in MSFC
as a result of treatment of their sleep disorder. Fifty-three
patients had MS, a sleep disorder diagnosed with PSG, and
MSFC data before and after treatment for the sleep disorder.
There was significant improvement in MSFC, particularly the
paced auditory serial addition test 3 subset, for patients who
had obstructive sleep apnea treated by continuous positive
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airway pressure or bilevel positive airway pressure. The high
prevalence of treatable sleep disorders in MS patients, and
the finding that treatment of the sleep disorders improves
patients clinically, suggests that screening for sleep disorders
should be a routine part of the management of MS patients.
This is especially important for the large majority of MS
patients who report fatigue as a major symptom.
Vernon D Rowe, MD; H. Todd Feaster, PsyD; John A. Hunter, PsyD; Elizabeth
S. Rowe, PhD

MidAmerica Neuroscience Institute, Lenexa, KS, USA

(S67) Comparison of Remote and Traditional
Practices of In-Home Rehabilitation for People
With Multiple Sclerosis

Teletechnologies offer great promise for providing in-home
rehabilitation services to people with multiple sclerosis (MS),
particularly those who live in remote areas or have difficulty
traveling to a specialty clinic. A randomized clinical trial was
undertaken to compare the effectiveness of in-home rehabili-
tation delivered by interactive teleconference and in-home
visit to new users of walkers or wheelchairs. The two interven-
tion groups (tele- and in-person care) received a four-visit
rehabilitation intervention aimed at six transfer and mobility
tasks. A usual-care group received no intervention. The inter-
vention, developed by an interdisciplinary team, included in-
home assessment of mobility and transfer skills, treatment rec-
ommendations for home exercises, and adaptive strategies
(ie, skill training, provision of assistive technology, and rec-
ommendations for environmental modifications). The interven-
tion was delivered by a physical/occupational therapist via
teleconference from the clinic or in the home. Primary study
outcomes were the number of performance deficit problems
and recommendations for adaptive strategies (baseline to 6
weeks) and changes in the Falls Efficacy Scale (FES) and
activities of daily living performance. A total of 65 of 82 sub-
jects who were enrolled completed the 6-week protocol. Inter-
vention delivery by telecare versus in-person visits showed a
trend for more problems to be identified (P = .13) and more
recommendations made (P = .20) in person. However, this
appeared to be predominantly due to differences in the
mobility tasks where the telecare group had significantly
fewer problems (P = .003) and recommendations (P = .005).
In contrast, there were no significant differences in the trans-
fer tasks for either the mean number of problems per patient
(P = .68) or recommendations per patient (P = .68). More-
over, when compared with the usual-care group, the com-
bined-intervention (via televisits or in-person) group had sig-
nificantly improved FES scores (P = .05). These data suggest
that interactive teleconferencing technology may be an effec-
tive means of providing rehabilitation services to people with
MS, particularly those with transfer difficulty. 
Jon Sanford, M.Arch*; Helen Hoenig, MD; Patti Griffiths, PhD
*Atlanta VA Rehabilitation R&D Center, Georgia Institute of Technology, Decatur,
GA, USA

(S68) Comparison of Remote and Traditional
Practices to Provide In-Home Assessment 
for Home Modifications

The need for home-modification services for people with mul-
tiple sclerosis (MS) far exceeds the availability of specialists

who provide them. Although remote home assessment would
eliminate the need for a specialist to travel to an individual’s
home, this strategy is dependent on obtaining the same infor-
mation about the person and his or her environment as
would be obtained from a traditional in-home assessment.
Two new remote assessments, a “zero-tech” paper-and-pencil
protocol (CASPAR) and a high-tech real-time teleconferencing
protocol (televideo), were compared to traditional in-home
assessments to determine the equivalence of the two strate-
gies. Data collection using CASPAR was conducted by a ther-
apist inexperienced in home modifications. A technician,
inexperienced in home modification, collected the televideo
data under the guidance of home-modification specialists. 
In both cases, a specialist analyzed the remote assessment
data to determine performance-deficit problems and home-
modification needs. Sensitivity (true positive) and specificity
(true negative) rates were determined to compare the number
and types of problems identified by the remote assessments
to the gold standard of a traditional in-home assessment. All
sensitivity and specificity rates were significant (P = .000).
CASPAR had a sensitivity of 79.3% (96 of 121 problems cor-
rectly identified) and a specificity of 97.8% (rejection of
1525 of 1559 problems). In contrast, the televideo assess-
ment had a sensitivity of 86.4% (51 of 59 problems correctly
identified) and a specificity of 88.2% (rejection of 30 of 34
problems). These findings suggest that both zero- and high-
tech methods of remote assessment can potentially be used to
identify accessibility problems and home-modification needs.
As a result, remote home assessment, which can reach a
much broader audience than traditional in-home assessment,
has the potential to enable people with MS to live more inde-
pendently in their own homes.
Jon Sanford, MArch*; Helen Hoenig, MD; Patti Griffiths, PhD
*Atlanta VA Rehabilitation R&D Center, Georgia Institute of Technology, Atlanta,
GA, USA

(S69) Body-Weight Support Treadmill Training in
Patients with Multiple Sclerosis

Purpose: Determine whether body-weight support treadmill
training (BWSTT) improves gait velocity and dynamic bal-
ance in people with multiple sclerosis (MS). 
Design: Single-subject A1B1A2B2 time-series research
design study with 4 weeks for each phase. 
Methods: Subject 1 was a 62-year-old woman with relaps-
ing-remitting MS since 1992 and an Expanded Disability Sta-
tus Scale (EDSS) score of 4.0. Subject 2 was a 59-year-old
woman with relapsing-remitting MS since 1980 and EDSS 4.0.
Instrumentation/tests: Subjects completed demographic health
forms on intake. Questionnaires completed once in each phase
included 1) Modified Fatigue Impact Scale (MFIS), 2) Health-
Related Quality of Life Short Form-36 (HRQOL SF-36), and 3)
Activities-Specific Balance Confidence (ABC) Scale. Timed func-
tional tests performed once in each phase were a 6-minute
walk test (6MWT) to measure endurance and a sit-to-stand test
(STS) to measure functional lower-extremity strength. Gait veloc-
ity measured by the GAITRite System and dynamic balance
measured by the timed pick-up test were performed each ses-
sion. Subjects reported rating of perceived exertion (RPE) each
training session.



International Journal of MS Care
70

Statistical Analysis: Serial dependency determined by
one and two lag autocorrelations of phase A1 and A2 data
were not statistically significant at P = .05. The 2-standard-
deviation bandwidth method was performed for primary
analysis of gait velocity and dynamic balance. Secondary
analysis of strength (STS), endurance (6MWT), fatigue
(MFIS), HRQOL (SF-36), and balance confidence (ABC)
included descriptive statistics and graphic analysis. 

Results: Gait velocity improved significantly in both sub-
jects during both intervention phases. Dynamic balance
improved significantly during the first intervention phase for
subject 1. Dynamic balance for subject 2 did not show statis-
tical significance.

Discussion/Conclusion: BWSTT is an effective treatment
to improve gait velocity in patients with MS. The timed pick-
up test may not be sensitive enough to detect meaningful
improvement in dynamic balance.
Meesha Schartzer, SPT*; Amanda Brandt, SPT; Kortney Bomia, SPT; Heather
Scott, SPT; Jill Przybylski, PT; Donna Fry, PT, PhD
*University of Michigan-Flint, Physical Therapy Department, Flint, MI, USA

(S70) Natural Course of Multiple Sclerosis in
Novosibirsk, Russia

We observed a group of multiple sclerosis (MS) patients who
were treated with corticosteroids only during exacerbation
and had received metabolic and symptomatic therapy. The
aim of our research was to study the natural course of MS.
We examined 93 MS patients with MS course ≥5 years on
the last visit. The average duration of observation was 11.9
years. Ninety of these patients had remitting MS, 2 had pri-
mary progressive MS, and 1 had relapsing-remitting MS. The
average age at onset was 23.45 ± 6.99 years. The average
duration of disease was 18.21 ± 8.78 years.

Results: At the time of observation, 62 MS patients (66.7%)
had reached progression in 11.42 ± 7.47 years. The aver-
age time for achievement of progression in women was
11.92 ± 7.73 years and in men 8.44 ± 4. 21 years. Patients
in the group with early onset (67.7%) reached 3 Expanded
Disability Status Scale (EDSS) through 13.81 ± 9.42 years
and 48 (78.7%) in the group with typical onset through
10.56 ± 6.31 years. The patients with brainstem symptom
onset had severe disability through 13.81 ± 9.42 years and
the patients with polysymptom onset through 15.13 ± 8.87
years. Fourteen of 25 MS patients (56%) with the first remis-
sion (within 12 months) reached progression through 8.00 ±
4.04 years and among 38 with remission for >3 years
through 15.26 ± 6.85 years.

Conclusions: Progression starts after achievement of sta-
ble moderate disability. Men reach 3 EDSS and progress
more quickly than women. MS patients with brainstem
symptom onset have the most benign development of dis-
ease. The greater the interval between the first and second
exacerbations, the later the disease gains progression and
severe disability.
Larisa Shperling, MD*; Nadezda Malkova
*State Regional Clinical Diagnostic Centre, Novosibirsk, Russia

(S71) Burn Injury: Risk for Patients With Multiple
Sclerosis

Objectives: Describe burn injuries and their circumstances
in patients with multiple sclerosis (MS) and identify the vulner-
abilities of MS patients that put them at risk for burns.
Design/Methods: We identified eight patients seen at our
MS clinic who had experienced significant burn injuries.
Patients either identified themselves as having had a burn or
a burn was identified at the time of their examination. 
Results: Four patients acquired burns associated with drink-
ing hot liquids or preparing hot foods. One patient each had
burns from a cigarette, a car radiator, a hot clothes iron, and
soldering metal. The patients’ neurological deficits included
paraparesis, cerebellar tremor, numbness of the dominant
hand, and significant visual impairment. Only one patient
had significant cognitive deficits. Two patients did not initially
realize the severity of their burns. In one, medical care was
delayed for days. One patient required skin grafting. 
Conclusions: MS patients may be particularly vulnerable to
burn injury because of primary, secondary, and tertiary fac-
tors. Primary factors include sensory loss; motor weakness,
incoordination, or tremor; and visual and cognitive impair-
ment. Secondary factors include fatigue, impaired reaction
time, and lack of focus/multitasking ability. Tertiary factors
include maladaptive approaches to task performance. Fac-
tors may overlap. Patients may not recognize the severity of
their burn injury, potentially leading to delay in treatment.
Increasing patient awareness of potential for burn injury and
reviewing individual risk may prevent serious injury.
Elizabeth Shuster, MD; Valerie Armstrong, ARNP
Mayo Clinic, Jacksonville, FL, USA

(S72) Older Veterans With Multiple Sclerosis:
Similarities, Differences, and Policy Implications

Research on older men has been neglected in multiple sclero-
sis (MS) literature. The predominant focus of the literature is
the younger MS patient because MS usually presents in
younger adults. Besides, three-quarters of MS patients are
women. Available literature shows key differences between
younger and older MS populations regarding comorbidity
and service utilization and differences between male and
female MS patients. Understanding of consumption of health
care services in a heterogeneous population is often con-
founded by sex, age, employment-based insurance, access to
health care, and health insurance limitations. The primary
aim of this study was to examine similarities and differences
between younger and older male veterans with MS and to
compare findings with published literature on characteristics
and health care consumption. This study uses Veterans Health
Administration (VHA) administrative data from 1998 to
2003. The proportion of men <65 years old (77%, n =
11,599) to >65 years old (23%, n = 3497) with confirmed
MS remained unchanged over the study period. Pooled esti-
mates for the 6 years showed that older MS veterans incurred
on average $13,315 in total health care costs per patient
per year, compared to $11,292 for those <65 years old.
Among older veterans, about 25% had an average of 2
inpatient admissions per year at a cost of $33,219 (1.9 and
$26,461 for age <65 years). Outpatient utilization and costs
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were similar for both groups (17 visits with 27 encounters at
$3384 for age >65 years, 17 visits with 26 encounters at
$3105 for age <65 years). Younger veterans had higher
annual pharmacy costs ($2407 vs $1553). Within the older
MS group, unadjusted costs increased with age. The study
presents adjusted estimates controlling for age, sex, and
comorbidities using multivariate analysis. The observed differ-
ences have implications for health care policy for veterans
with MS.
Ajith Silva, PhD*; William Culpepper, MS; Shan Ji, PhD; Christopher Sadler,
BA; Douglas Bradham, DrPh
*University of Maryland School of Medicine, Division of Outcomes Research,
Baltimore, MD, USA

(S73) Glatiramer Acetate Therapy Adherence:
Impact of Injection Competence

Background: Adherence to therapy for multiple sclerosis
(MS) is important for positive long-term patient outcomes. A
multicenter, open-label, two-arm prospective study (the
READY trial) was conducted to evaluate adherence to thera-
py with glatiramer acetate over the first year. 

Objectives: Evaluate the role of self-injection competence
on adherence to glatiramer acetate.

Methods: Thirty-two study sites enrolled 233 MS patients
new to treatment with glatiramer acetate, including 145 with
no prior immunomodulatory therapy experience (tx-naive)
and 88 who previously used interferon-beta therapy (tx-
experienced). Nurse assessments of self-injection competence
were conducted at three study visits during the first 90 days
of the therapy: days 1, 30, and 90. Thereafter, patients were
followed by the Shared Solutions patient support program.
Logistical regression analysis was used to determine the
impact of variables including self-injection competence on
adherence to glatiramer acetate.

Results: At baseline, there was no significant difference in
nurse-assessed self-injection competence between the tx-naive
and tx-experienced groups. However, the tx-naive group
adherent at 90 days was rated with significantly greater com-
petency on first self-injection than those who were nonadher-
ent (P < .001). Among the tx-experienced group, there were
no differences in first self-injection competency between those
who were adherent and nonadherent at 90 days. Therapy
adherence at 90 days was 86% for both tx-naive and tx-
experienced patients, and at 12 months, it was 83.5%. The
most significant predictors of adherence included 1) higher
self-injection competency rating at day 1 (OR = 1.23, P =
.007) and 2) greater improvement in self-injection competen-
cy in the first 30 days (OR = 1.71, P = .001). 

Conclusions: Among tx-naive patients, nurse assessments of
self-injection competency at day 1 and greater improvement
in self-injection competency in the first 30 days of therapy
were significant predictors of adherence to glatiramer
acetate at 90 days and 1 year.
Shelly Smith, ANP*; Howard Zwibel, MD; Helen Ortega, RN, MSCN; Gabriel
Pardo, MD; Sherry Cadenhead, RN, MS, MSCN; Douglas Denney, PhD
*Neurological Associates, Inc, Richmond, VA, USA

(S74) Survey of Issues Related to Cognitive
Dysfunction Among Large Group of People With
Multiple Sclerosis

Objective: Collect data regarding cognitive dysfunction
among a group of people with multiple sclerosis (MS).
Background: Cognitive dysfunction is among the most
common and debilitating symptoms affecting people with
MS, yet there are relatively few data regarding perceived
prevalence, perceived efficacy of various treatment strategies
(especially unconventional therapies), frequency of potential
confounders, and perceived impact. 
Design/Methods: Using email, a registry (www.mscam.
org), and a Web-based survey, we collected self-reported
data related to cognitive dysfunction from 1466 people with
MS. 
Results: Of the respondents, 74% reported that they current-
ly experienced cognitive problems. Of the five domains sur-
veyed, the most frequently perceived to be affected were, in
order of frequency, memory (90%), speed of information pro-
cessing (86%), problem-solving ability (79%), communication
(77%), and comprehension (69%). Other than MS, the fol-
lowing factors were most frequently identified as contributing
to cognitive difficulties: fatigue (89%), anxiety (56%), sleep
problems (54%), age (50%), depression (50%), pain (35%),
and medication side effects (32%). Of the 54 interventions
surveyed, the following 10 were most often perceived to be
helpful for cognitive dysfunction: music therapy (75%, n =
51), modafanil (Provigil) (71%, n = 113), passive cooling
garments (70%, n = 115), donepezil (Aricept) (68%, n =
25), passive cooling techniques (67%, n = 343), yoga (63%,
n = 239), pemoline (Cylert) (59%, n = 44), aerobic exercise
(58%, n = 352), cognitive rehabilitation therapy (57%, n =
81), and coffee/caffeine (57%, n = 497). Of those who per-
ceived cognitive dysfunction, 48% reported that cognitive dif-
ficulties interfered with their ability to earn a living, 42%
reported that cognitive difficulties interfered with relation-
ships, and 24% reported that cognitive difficulties interfered
with driving. Of those who reported driving difficulties, 8%
had had a driving evaluation. 
Conclusion: Among our respondents, cognitive dysfunction
was reported by 74%. Interventions perceived to be helpful
included both pharmacological interventions, especially
modafinil (Provigil) and donepezil (Aricept), and nonpharma-
cological interventions, especially music therapy and passive
cooling garments. 
Thomas Stewart, JD, MS, PA-C*; Jeffrey Wilken, PhD; Allen Bowling, MD, PhD

Rocky Mountain MS Center, Englewood, CO, USA

(S75) Paroxysmal Syndromes: First Symptoms of
Multiple Sclerosis

Introduction: Paroxysmal syndromes are often frequent
and repeated stereotypical symptoms that are generally trig-
gered by movement or sensory stimuli and can be the first
symptoms of multiple sclerosis (MS).
Objective: The authors describe the uncommon cases of
beginning symptoms of MS. Paroxysmal vertigo, Lhermitt’s
sign, and epileptic seizures were the onset symptoms of MS. 
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Results: Three case reports are illustrated as rare forms of
onset of MS, with supportive MS abnormalities of magnetic
resonance imaging, cerebrospinal fluid, and visual evoked
potential. 

Conclusion: Three cases of uncommon onset of MS were
clinical presentations of a symptom complex that was related
to a single site in the nervous system (clinically isolated) with
no clinical evidence of multiple lesions in space and time.
Radomir Talab, MD, PhD; Martin Valis, MD; Marika Talabova, MD

MS Center, Hradec Kralove, Czech Republic

(S76) Long-Term Effects of Subcutaneous Interferon
Beta-1a on Magnetic Resonance Imaging Activity
on Multiple Sclerosis

Background: Subcutaneous (sc) interferon (IFN) beta-1a
(Rebif) produced significant reductions in magnetic resonance
imaging (MRI) activity and T2 burden of disease (BOD) in
patients with relapsing-remitting multiple sclerosis (MS) who
participated in the Prevention of Relapses and Disability by
Interferon beta-1a Subcutaneously in Multiple Sclerosis
(PRISMS) study. Patients have now been followed for up to 8
years of treatment.

Objective: Investigate long-term effects of sc IFN beta-1a on
MRI measures of efficacy.

Methods: In PRISMS, patients were randomized to IFN
beta-1a 44 or 22 μg sc or placebo 3 times weekly for 2
years. Patients continued active therapy or, if originally treat-
ed with placebo, were randomized to IFN beta-1a 44 or 22
μg sc (late-treatment group) for years 3–4. During years 5–6,
patients continued blinded treatment, switched to open-label
treatment, or withdrew. At long-term follow-up (LTFU), a cra-
nial proton-density (PD)/T2-weighted MRI scan was per-
formed. BOD was defined as the summed cross-sectional
area of lesions in T2 scans. Brain parenchymal volume (BPV)
was derived by subtracting each patient’s cerebrospinal fluid
volume from the intradural volume and normalizing to the
whole brain ratio. 

Results: Of 560 patients originally in PRISMS, 349 had
MRI scans at both baseline and LTFU. T2 BOD median
increase was significantly lower in patients originally treated
with 44 μg than the late-treatment group (5.0 vs 24.5; P =
.002). The 44-μg group had greater BPV reduction during
the first 24 months than the 22-μg or placebo group. BPV
reduction did not differ among treatment groups from base-
line to LTFU.

Conclusions: Despite limitations inherent in any long-term
study, these data suggest that early treatment with high-
dose, high-frequency sc IFN beta-1a had significant,
durable benefit on T2 BOD up to 8 years. Differences in
BPV reduction between the first 24 months and LTFU may
arise from anti-inflammatory effects of IFN treatment result-
ing in pseudoatrophy.
Anthony Traboulsee, MD

University of British Columbia, MS Clinic, Vancouver, BC, Canada

(S77) Prevalence and Correlates of Tobacco and
Hazardous Alcohol Use Among Veterans With
Multiple Sclerosis

Objectives: The Veterans Health Administration provides
care to more than 20,000 veterans with multiple sclerosis
(MS). Little is known about health behaviors such as tobacco
and alcohol use that may contribute to overall physical and
mental functioning. The purpose of this study is to describe
tobacco and alcohol use patterns and self-report of unmet
treatment needs among veterans with MS.
Methods: Linkage of two existing US Department of Veter-
ans Affairs (VA) national databases: Data obtained from the
Office of Quality and Performance 1999 Large Health Sur-
vey and the newly formed VA MS Centers of Excellence Data
Repository, which includes veterans with diagnosed MS (ICD
340) through fiscal year 2004. Linkage produced a sample
of individuals with MS who returned surveys (n = 3540),
including a 20% random subsample (n = 677) who complet-
ed a more extensive assessment of tobacco and alcohol use.
Multivariate logistic regression identified factors associated
with tobacco and hazardous alcohol use.
Results: Among survey respondents with MS, 28.2%
endorsed current smoking, and 17% reported drinking 5 or
more drinks per occasion at least once in the past month
(hazardous drinking). Of those responding to the extended
survey, 18.5% reported smoking 10 or more cigarettes per
day, and 5.7% endorsed 14 or more drinks per week. Many
respondents completing the extended survey reported not get-
ting needed services for smoking (57.6% of current smokers)
or alcohol (40% of hazardous drinkers) in the past year.
Tobacco use was associated with younger age, being unmar-
ried, living alone, higher levels of physical pain, and higher
levels of depression. Hazardous alcohol use was associated
with younger age, being male, being nonwhite, and living
alone.
Implications: Rates based on the 1999 survey response
show considerable tobacco and hazardous alcohol use
among individuals with MS and correspond with those found
in larger veteran samples. Participants reported substantial
unmet need for services. This study represents the first effort
toward a national assessment of tobacco and alcohol misuse
prevalence among veterans with MS. Future research is need-
ed to identify and address these health behaviors that are
often overshadowed in a population with considerable health
care needs. 
Aaron Turner, PhD; Daniel Kivlahan, PhD; Jodie Haselkorn, MD, MPH
VA Puget Sound/University of Washington, Seattle, WA

(S78) Understanding Pain and Pain Interference in
Veterans With Multiple Sclerosis

Objectives: Only within the past decade have pain syn-
dromes been recognized as important and disabling symp-
toms of multiple sclerosis (MS). The purpose of this study is to
describe pain, pain interference with daily activity, and asso-
ciated risk factors among a large sample of veterans with MS
receiving services in the US Department of Veterans Affairs
(VA) health care system.
Methods: Linkage of two existing VA national databases:
Data obtained from the Office of Quality and Performance
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1999 Large Health Survey (LHS) and the VA MS Centers of
Excellence Data Repository, which includes veterans with
diagnosed MS (ICD 340) through fiscal year 2004. Linkage
produced a sample of individuals seeking services for MS
who completed surveys (n = 3450). Pain intensity and pain
interference with normal activity were assessed over the past
4 weeks with the two body pain scale items from the SF-36
(veteran version) included on the LHS. Hierarchical multiple
regression was used to identify factors uniquely associated
with pain interference. 
Results: Body pain was rated as severe or very severe 
by 34% of survey respondents with MS (mean [SD] = 3.91
[1.33]), with almost half (49.4%) stating that pain interfered
quite a bit or extremely with normal activities (3.27 [1.31]).
After controlling for sex, race, age, and education level, pain
interference was unrelated to living alone but was positively
associated with pain intensity, higher levels of depression,
and lack of exercise. Living alone, exercise, and depression
failed to moderate the relationship between pain intensity
and pain interference (all interactions were nonsignificant).
Of veterans with MS and pain, 80% stated they intended to
use the VA as a primary source of health care in the future.
Implications: Pain is a common secondary disability
among veterans with MS. Pain interference with life function-
ing is a complex phenomenon associated with psychosocial
factors such as physical activity and depression above and
beyond pain intensity alone. Most veterans with MS and
pain look to the VA as their primary health care resource to
address these issues. Correlates of pain such as physical
activity and depression may help target interventions to
reduce both pain and pain-related disability.
Aaron Turner, PhD*; Dawn Ehde, PhD; Jodie Haselkorn, MD, MPH 
*VA Puget Sound/University of Washington, Seattle, WA, USA

(S79) Experiencing Chronic Pain: Those in
Continuing Care Who May Be at Risk

Background: At least two-thirds of people with multiple
sclerosis (MS) may experience pain. Although scientific litera-
ture is emerging, little exists regarding the experience of
chronic pain for those who reside in continuing care.
Objective: The purpose of this study was to determine fac-
tors associated with experiencing chronic pain for MS
patients living in continuing care.
Methods: Forty-one MS patients living in seven facilities in a
metropolitan area were interviewed about chronic pain,
demographic/socioeconomic status, symptoms, activities of
daily living, disability level (Expanded Disability Status
Scale), and psychological/social factors. Logistic regression
models were used to identify the factors associated with ever
having experienced chronic pain and currently experiencing
chronic pain.
Results: As anticipated, the disability level of the partici-
pants was severe (µ = 8.0). The average age of the partici-
pants was 60 years (range 38–89 years), and most were
women (61%). Fifty-six percent of the sample had experi-
enced chronic pain at some time, and of those, 42% were
currently in pain. Greater fatigue (P = .034) and urinary
infections (P = .049) were associated with ever having expe-
rienced chronic pain, as well as having fewer family mem-

bers visit (P = .037). Participants experiencing these three
factors were 32% more likely to have experienced chronic
pain (P = .007). Participants currently experiencing chronic
pain were more likely to be unmarried (P = .044) and rated
their health to be poorer than 1 year ago (P = .058). Partici-
pants experiencing these two factors were 47% more likely to
be currently experiencing pain (P = .016). Muscle spasms
and burning/pins/needles sensations were also associated
with the dependent variables, perhaps representing the type
of pain being experienced.
Conclusions: These results highlight the importance of famil-
ial/social support and diligent attention to MS-related symp-
toms. These findings may assist health care providers in iden-
tifying continuing-care patients who may be at risk for
experiencing chronic pain, permitting appropriate and timely
interventions.
Karen Turpin, MSC, BSCN, RN*; Sharon Warren, PhD; Doris Milke, PhD; Ken-
neth Warren, MD, FRCP(C); Jeannine Christopherson, BSCN, RN, MSCN;
Tiana Rust, MSC, BSC
*Northern Alberta MS Patient Care and Research Clinic, Department of Medi-
cine, University of Alberta, Edmonton, AB, Canada

(S80) Assessment for Ability to Self-Inject of
Patients With Relapsing-Remitting Multiple
Sclerosis Treated With Avonex

Background: Multiple sclerosis (MS) is a chronic inflamma-
tory disease of the central nervous system. Adherence to
immunomodulatory therapy for MS is important for positive
long-term patient outcomes. This single-center study was per-
formed in patients with MS on treatment with intramuscular
interferon beta-1a (Avonex). The study’s objective was to
assess the rate and reasons of patients as able or not able to
self-inject the medication. 
Method: We retrospectively analyzed patients with MS on
treatment with Avonex. Patients were between 18 and 75
years old, had relapsing-remitting MS, and started treatment
with Avonex according to manufacturer’s recommendations.
All patients were from the regional center for MS in the
Czech Republic. Evaluated parameters included age, sex,
and reasons for patient’s inability to self-administer the med-
ication. Disease severity was measured using the Expanded
Disability Status Scale (EDSS). Patients were considered by
self-report as able or not able to autoinject.
Result: A total of 33 patients (21 women, 12 men) were
evaluated. The average age was 38.2 years, and the mean
EDSS score was 3.2. Fifty-eight percent were identified as
able. These patients had a mean EDSS of 2.5, which was
significantly lower than the 42% of patients not able to
autoinject (mean EDSS 3.5). The main reasons for inability to
self-administer the medication were anxiety about the injec-
tion itself (43%), technical factors related to disability (36%),
and pain during the injection (21%).
Conclusion: This study demonstrated a significant interac-
tion of neurological disability on the ability to self-inject
Avonex. Awareness of these data may improve adherence
with long-term therapy. 
Martin Valis, MD

Department of Neurology, Charles University Hospital, Hradec Kralove, Czech
Republic
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(S81) Treatment Adherence in Canadian Patients
With Relapsing Multiple Sclerosis

Background: Disease-modifying agents (DMAs) are impor-
tant in the treatment of patients with multiple sclerosis (MS).
To have a clinical effect, patients must receive the DMA. The
purpose of this observational study was to assess treatment
adherence in MS patients who were treated with the same
DMA for at least 3 months.
Methods: Patients with MS and an Expanded Disability Sta-
tus Scale score of <6 receiving interferon beta-1a (IFNß-1a)
by subcutaneous (SC) or intramuscular (IM) injection, IFNß-
1b, or glatiramer acetate (GA) for >3 months were sent a let-
ter of explanation and a consent form by mail. Patients who
returned the form were called by an MS nurse and answered
a questionnaire via telephone.
Results: Of 97 patients, 25 (26%) received IM IFNß-1a, 29
(30%) SC IFNß-1a, 35 (36%) GA, and 8 (8%) IFNß-1b.
Because so few patients receiving IFNß-1b were recruited,
they were excluded from further analyses. Demographic char-
acteristics were similar among the groups. A high percentage
of patients (96% IM IFNß-1a, 97% GA, 91% SC IFNß-1a)
reported taking their medication as prescribed; however, 16,
31, and 37% of patients reported that they sometimes forgot
an injection. Approximately half of patients indicated that
injections were not easy for them, with fear of needles (23%
IM IFNß-1a, 44% GA, 25% SC IFNß-1a) and injection pain
(39% IM IFNß-1a, 67% GA, 75% SC IFNß-1a) cited most
commonly. Approximately two-thirds of patients in each
group reported feeling better since starting therapy. There
were no statistical differences for any endpoint among the
groups due to small sample size.
Conclusions: Patients in this study reported high levels of
adherence with prescribed therapy. However, there were bar-
riers to adherence including forgetting to administer an injec-
tion, fear of needles, and injection pain. To maximize clinical
effects of DMAs, it is worthwhile for health care providers to
discuss adherence in general and these issues specifically
with their patients on injectable DMAs. 
Joseè Vigneault, BSCN, MSCN*; Stephane Charest, MD; Mahdis Dorkalam,
MSC; Adel Gehshan, MD 
*Centre Hospitalier Règional de Trois-Rivières, Clinique de sclèrose en plaques,
Trois-Rivières, QC, Canada

(S82) NK Cell Degeneration in Multiple Sclerosis
and Experimental Autoimmune Encephalomyelitis

Emerging evidence indicates that natural killer (NK) cells play
an important and complex role in autoimmune diseases.
Humans with autoimmune diseases such as multiple sclerosis
(MS) often have reduced NK cell numbers and compromised
NK cell functions. Mechanisms underlying this NK cell degen-
eration and its biological significance are not known. We
demonstrated that patients with the relapsing-remitting form of
MS have selective reduction in CD56+ NK cell subset with
unique patterns of activation receptor expression, prolifera-
tion, and cytokine release. Removal of CD56+ NK cells did
not promote T-cell proliferation to myelin antigens. Using two
experimental MS models in C57BL/6 and SJL mice with dis-
tinct disease course, we have identified that the compartment
size and function of NK cells were strikingly different in these

two models during the course of encephalomyelitis (EAE). In
the first model, we showed that NK cells undergo expansion
during the initiation of autoimmunity to a myelin antigen
myelin-oligodendrocyte glycoprotein peptide, followed by
significant degeneration concomitant with the establishment
of the autoreactive T-cell response. Furthermore, NK cell
degeneration was mediated by interleukin 21 derived from
autoreactive CD4+ T cells, and MOG peptide-immunized
interleukin 21 receptor-deficient mice with competent NK cells
developed increased neurological disability. Collectively, our
current results suggest that 1) NK cells do not inhibit autore-
active T-cell response in MS patients, 2) NK cells may con-
tribute to distinct EAE phenotype in C57BL/6 and SJL mice,
and 3) NK cell degeneration may signify the transition from
innate immune triggering to emergence of autoreactive T
cells, serving as a means evolved by the immune system to
control excessive autoimmunity.
Timothy Vollmer, MD*; Ruolan Liu, PhD; Youngheun Jee, PhD; Wenhua Piao,
PhD; Mary Price, BS; Susan Rhodes, BS; Denise Campagnolo, MD; Mary
Collins, PhD; Deborah Young, PhD; Luc Van Kaer, PhD; Fu-Dong Shi, PhD, MD
*Barrow Neurological Institute, St. Joseph’s Hospital and Medical Center,
Phoenix, AZ, USA

(S83) Persistence of Side Effects From Multiple
Sclerosis Disease-Modifying Therapy Over 5 Years

Background: Common side effects of multiple sclerosis
(MS) disease-modifying therapies (DMTs) are well known, but
their frequencies and persistence in clinical populations are
poorly understood. The Calgary MS Treatment Outcomes
Study described long-term safety and outcomes in a popula-
tion-based cohort treated with DMT. In this study, participants
completed questionnaires at 3, 6, and 12 months, and then 
annually. 
Methods: Patient-reported side effects from questionnaires
returned before May 2005 were tabulated at each follow-up
period by treatment group: glatiramer acetate (GA) or inter-
feron (IFN). 
Results: This analysis was based on data from 963
patients who completed 3177 questionnaires over 7 years
(1812 on GA, 1365 on IFN). The average return rate was
73.2%. Participants included 78% women and 22% men.
Mean age was 39.8 years. Mean disease duration was
7.9 years. Three-month side effect rates by group (GA vs
IFN) were injection pain (41.7 vs 53.3%), flulike symptoms
(15.4 vs 80.7%), headache (14.6 vs 55.2%), injection-site
reactions (12.3 vs 18.1%), and postinjection reactions
(14.9%, GA only). Side effect rates in the GA group
remained similar between 6 and 60 months except for
injection-site reactions, which decreased to an average of
6.8%, and postinjection reactions, which increased to an
average of 25.2%. Rates of injection pain and injection-site
reactions changed little over 5 years in IFN patients, but flu-
like symptom rates decreased to 54.3% at 6 months and
then averaged 44.76% at later intervals, and headache
rates decreased to 44.1% at 6 months and then averaged
29.1%. 
Conclusions: Although side effects continued at a substan-
tial rate, discontinuation due to side effects ranged from 15
to 20% over 5 years, suggesting that side effects are usually
tolerable. These data should help patients better understand
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expected side effect rates and persistence for each treatment
type and help caregivers target side-effect management.
Winona Wall, BSC (MLT)*; Dina Lavorato, MSC; Colleen Harris, MN, NP; MS
Treatment Outcomes Group; Scott Patten, MD, PhD; Luanne Metz, MD, FRCPC
*University of Calgary, Calgary, AB, Canada

(S84) Effect of Combination Modafinil (Provigil)
Plus Interferon ß-1a (Avonex) Treatment on
Quality of Life: Final Study Results

Objective: Demonstrate that combination therapy with
modafinil and intramuscular (IM) interferon ß-1a (IFNß-1a) in
patients with multiple sclerosis (MS) is safe and improves
quality of life (QOL).
Background: IFNß-1a treatment of MS slows progression
of cognitive dysfunction, but patients may continue to
progress. Studies have demonstrated the benefits of using
modafinil as adjunctive therapy for MS-related fatigue, but no
data exist on whether it improves cognition and QOL. Cogni-
tive findings from this study (published elsewhere) indicated
that the addition of modafinil to IFNß-1a had a beneficial
effect on cognition in relapsing-remitting MS patients. The
final analysis of QOL data are presented.
Design/Methods: This was a multicenter, randomized,
parallel-group study. MS patients taking IM IFNß-1a complet-
ed an attention-screening battery. Those with significant atten-
tion problems continued receiving IFNß-1a and were ran-
domized to receive either modafinil (200 mg/day) or no
additional treatment. Subjects underwent a neuropsychologi-
cal battery at baseline, 2 months, and 4 months. Specific
measures of QOL included the SF-36, Multiple Sclerosis
Quality of Life Inventory, and Epworth sleepiness scale. Multi-
ple analyses of variance determined between-group differ-
ences in safety and QOL at 2 and 4 months.
Results: Fifty-nine patients were enrolled (combination, 29;
IFNß-1a alone, 30); 48 patients completed the 4-month eval-
uation. Dropouts were balanced between the two groups and
most often due to patient unwillingness to complete three full
neuropsychological evaluations in a short period. There were
no significant differences in demographics between groups.
Side effects of combination therapy were mild and no differ-
ent from those described in the package inserts. Compared
with the IFNß-1a-alone group, patients in the combination-
therapy group reported significant improvements in mood
and QOL at 2 and 4 months. 
Conclusions: In this study, treatment of cognitive symptoms
with modafinil and IFNß-1a was safe and improved QOL. 
Jeffrey A. Wilken, PhD*; Mitchell T. Wallin, MD, MPH; Cynthia L. Sullivan,
PhD; Robert L. Kane, PhD; Howard Rossman, DO; Sonda Lawson, MS, LLPC;
James Simsarian, MD; Carol Saunders, RN, MSCN; Robert Shin, MD; Jerold
Mikszewski, MD; Douglas Kerr, MD; Mary Elizabeth Quig, PhD
*Department of Neuropsychology, Veterans Affairs Medical Center, Washington,
DC, USA

(S85) Reduction in Pain Intensity in Multiple
Sclerosis Patients With Involuntary Emotional
Expression Disorder Treated With AVP-923

Objective: Evaluate pain intensity levels in multiple sclerosis
(MS) patients with involuntary emotional expression disorder
(IEED) treated with AVP-923 (capsules containing dex-
tromethorphan [30 mg] and quinidine [30 mg]).
Background: IEED is a condition characterized by the dis-
inhibition of emotional expression secondary to neurological
disease or injury. Episodes typically involve involuntary emo-
tional expressions such as laughing, crying, or related facial
features that are incongruent or exaggerated in relation to
underlying mood. IEED is associated with neurological dis-
eases such as MS, amyotrophic lateral sclerosis, Parkinson’s
disease, dementias, and neurological injuries such as stroke
and traumatic brain injury. IEED is also commonly known as
emotional lability, pathological laughing and crying, and
pseudobulbar affect. 
Methods: MS patients with IEED (n = 150) from a phase III
study of AVP-923 were included in the analysis. Patients were
randomized to receive AVP-923 (n = 76) or placebo (n = 74)
at study onset. Pain intensity scores were obtained by all
patients at initiation of study. Patients reported amount of
pain experienced within the previous 24 hours using a 5-
point Likert pain intensity rating scale (none = 0, mild = 1,
moderate = 2, severe = 3, extreme = 4) at days 1, 15, 29,
57, and 85 of study. MS patients taking AVP-923 were then
stratified into two groups for this analysis: those with baseline
pain intensity scores <2 (n = 36) and those with baseline
scores >2 (n = 35). 
Results: MS patients taking AVP-923 reported significantly
greater reductions in pain intensity than MS patients on
placebo (–0.4 vs –0.2, P = .0271). Patients on AVP-923 with
moderate to extreme pain (scores >2) had significantly
greater improvements in pain intensity at all time points than
patients with mild to moderate pain (scores <2). 
Conclusion: MS patients with IEED reported significant
improvements in pain intensity on treatment with investiga-
tional therapy AVP-923. 
James Wymer, MD, PhD*; Laura Pope, PhD; James Berg; Ryan Arnold, DO
*Upstate Clinical Research, LLC, Albany, NY, USA
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