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(S01) A COMPARISON OF TWO CUMMUNITY-BASED LEG STRENGTHENING PROGRAMS FOR PERSONS WITH MS

Background: Leg weakness affects mobility and quality of  life in persons with Multiple Sclerosis (MS). Resistance training has been demonstrated to 
improve leg strength and walking endurance in this population, however circuit training has not been examined in this population.

In Thunder Bay, the need for a community exercise program for persons with MS was identifi ed. 

Purpose: To develop and compare the effectiveness of  two community-based strength training programs on walking endurance, balance, quality of  life and 
fatigue for persons with MS. 

Methods: 14 women with MS were randomly allocated to 1 of  2 treatment groups: resistance training (n=6) or circuit training (n=8), attending one hour 
sessions 3 times weekly for 6 weeks in a community fi tness facility. Classes were instructed by a physiotherapist. Adherence was 84%. Pre and post outcome 
measures used were: Berg Balance Score (BBS), Physiotherapy Clinical Outcome Variables Scale (COVS), lower extremity muscle strength, 6 Minute Walk 
Test (6MWT), 12-item Short form Health Survey (SF-12) and Fatigue Severity Scale (FSS). 

Results: T-test scores indicated signifi cant increase in the 6MWT (p=0.001), ankle plantar fl exor strength (p=0.012, p=0.004, left and right respectively) 
and a decrease in BBS (p=0.039). The circuit group (6/8 had a weaker left leg) demonstrated signifi cant increase in left hip abductor and extensor strength 
(p=0.038, p=0.029, respectively). Two falls occurred in the circuit group. 

Conclusions: Both exercise programs were effective in increasing strength for some muscle groups and improving walking endurance. The circuit group 
required additional supervision and participant mental acuity. Given safety and resource concerns, the resistance program is recommended for community 
venues. 

Study Supported by: Northern Ontario Heritage Fund Corporation

 Linda Adamson, BScPT
 Catharine Tombs, PT                  
St. Joseph's Care Group

126 Prospect Avenue
Thunder Bay, ON P7A5L4

Canada
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 (S02) PERSISTENCE TO THERAPY AMONG PATIENTS ENROLLED IN MS LIFELINES®

Background: Interferon (IFN) ß-1a subcutaneous (SC) therapy is indicated for the treatment of  patients with relapsing forms of  multiple sclerosis (MS) to 
decrease clinical exacerbations and delay the accumulation of  physical disability. Adherence is a challenge for many patients receiving therapy with disease-
modifying drugs (DMDs). MS LifeLines® is an educational support service provided by EMD Serono, Inc., and Pfi zer Inc for the MS community.

Objective: To describe 1-year persistence to therapy among MS patients receiving IFNß-1a SC as second line therapy and using the MS LifeLines 
program.

Design/Methods: The study includes patients (≥18 y–<65 y) with relapsing forms of  MS who started IFNß-1a SC treatment between September 2005 
and September 2006 and were enrolled in MS LifeLines. In an effort to ensure treatment adherence, nursing staff  contacted patients monthly during the fi rst 
6 months of  therapy and every 3 months thereafter. Persistence was defi ned as the percentage of  patients who remained on therapy 12 months following 
treatment initiation with IFNß-1a SC. Persistence was reported for the total study population and for 3 separate cohorts defi ned by their previous treatment: 
IFNß-1a intramuscular (IM), IFNß-1b, or glatiramer acetate (GA).

Results: A total of  4054 patients were included in the analysis. The overall 1-year persistence for IFNß-1a SC patients enrolled in MS LifeLines was 83.2%. 
Persistence rates for patients taking IFNß-1a SC were similar to those patients previously treated with IFNß-1a IM (n=2131), GA (n=1450), and IFNß-1b 
(n=473); the rates were 85.2%, 81.2%, and 81.0%, respectively.

Conclusion/Discussion: Patients enrolled in the MS LifeLines program appear to have similar persistence to their prior DMD therapy. Additional research 
is needed to validate these fi ndings in a larger population and to determine whether enrollment in a patient support program affects persistence rates. 

Study Supported by: EMD Serono, Inc., and Pfi zer Inc.
Disclosure: All authors are employed by EMD Serono, Inc.

 Ahmad AL-Sabbagh, MD
 Randy Bennett;  Contessa Fincher, PhD, MPH;  Dennis Meletiche, PharmD;  Jo Scanzillo, RN, MSCN                

EMD Serono, Inc.
One Technology Place

Rockland, MA 2370
United States
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(S03) THE RELIGIOUS BELIEFS AND QUALITY OF LIFE OF PEOPLE WITH MULTIPLE SCLEROSIS

Objective: The purpose of  this study was to analyze the infl uence of  religious beliefs in the quality of  life of  people with MS. 

Methods: Open questionnaire about religious beliefs and Functional Assessment of  Multiple Sclerosis. 4 Groups were formed using the FAMS score, 
classifi ed as great (mean + 2.SD); good( mean+ SD) , regular(mean – SD) and poor( mean -2.SD). 

Results:  The “great” group had 8 people. 88,5% believe that God have a role in their having MS. 1 person believe that MS is a punishment from God , 
12,5% related that met God with the MS
 
The “good” group had 21 people. 28.6% believed that God was not to blame for them having MS, 9.5% did not know, 61.9% perceived MS as an opportunity 
from God.

The “regular” group had 21 people. 19% believed that God was not to blame for their MS, 28.6% did not know, 19% believed that MS was a punishment 
from God and 33.4% perceived MS as an opportunity from God.

The “poor” group had 6 people. 33,3% said that were not close to God; 83% reported that there were people in their lives whom they had not been able to 
forgive.  16.7% reported being disappointed with God, 16.7% believed that God was not to blame for their MS, 16.7% did not know about it, 16.7% prayed 
for a cure from God, 33.2% reported that God helped them cope with their MS. 

The quality of  life was no affected by the EDSS score, religion, age, marital status, maternity/paternity. The time of  the diagnosis of  MS was higher in the 
great group, showing that as time passed by patients were able to better cope with MS. 

Conclusion:  The religious beliefs can affect the coping mechanisms of  people with MS, but further studies should be performed. 

Study Supported by: Brazian MS Society

 Gina Amoroso, OT1

 Lorena Allemandi2

1ABEM
AV  Indianópolis, 2752
Sao Paulo, 04062-003

Brazil
2Hospital Italiano de Buenos Aires (Sao Paulo, Brazil)
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(S04) ANNUAL INDIRECT HEALTHCARE COSTS AMONG EMPLOYEES WITH MULTIPLE SCLEROSIS

Background: In addition to the direct costs of  therapy, multiple sclerosis (MS) also involves indirect costs such as comorbidities and absenteeism from 
work. 

Objective: Annual indirect healthcare costs of  privately insured US employees with multiple sclerosis (MS) were compared with matched employee 
controls.

Design/Methods: Employees aged 18–64 years with ≥1MS diagnosis after 1/1/2002 were selected from a database containing disability data from 17 
US private insurers. Employees with MS were matched by age and sex to an employee control group without MS. Members of  the MS group had to have 
continuous health coverage 3 months before diagnosis (baseline) and 12 months after (study period). Chi-square tests were used to compare factors such 
as baseline comorbidities and differences in indirect resource use (disability and medically related absenteeism). Wilcoxon rank sum tests compared mean 
disability and medically related absenteeism days and associated annual indirect costs. 

Results: Average age of  employees with MS (n=989) was 44 years; 76% were female. Compared with employee controls, employees with MS had signifi cantly 
higher rates of  comorbid neurological and mental health disorders. Employees with MS were also more likely to have short- or long-term disability compared 
with controls (21.4% vs 5.2%, respectively; P<0.0001), and had more mean number of  disability days per year (29.8 vs 4.5; P<0.0001). The rates of  medically-
related absenteeism days were also higher for employees with MS compared with controls. On average, annual costs for disability were $3868 for employees 
with MS and $414 for employee controls (P<0.0001). Medically related absenteeism costs were also higher in the group with MS compared with controls 
($1901 vs $1003, respectively; P<0.0001). Total indirect costs averaged $5769 for employees with MS and $1417 for controls (P<0.0001).

Conclusion/Discussion: Indirect costs of  employees with MS were, on average, >4 times those of  employee controls. 

Study Supported by: EMD Serono, Inc., and Pfi zer Inc.  Funding for this research was provided by EMD Serono to Analysis Group, Inc. 
Disclosure: Dr. Birnbaum, Ms. Ivanova, Mr. Samuels, and Mr. Davis are employees of  Analysis Group, Inc.  Drs. Phillips and Meletiche are employed by EMD Serono.

 Howard G. Birnbaum, PhD1

 Jasmina I. Ivanova, MA1;  Seth Samuels, BA1;  Matt Davis, BA1;  Amy Phillips, PharmD2;  Dennis Meletiche, PharmD2       
1Analysis Group, Inc.

111 Huntingdon Avenue, Tenth Floor
Boston, MA 2199

United States
2EMD Serono, Inc. (Massachusetts, United States)
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 (S05) MOTIVATIONAL COUNSELING AND STRENGTHENING EXERCISES IN PATIENTS WITH MULTIPLE SCLEROSIS

Background: Exercise is important in managing multiple sclerosis (MS). However, little is known about methods of  encouraging exercise in MS patients.

Methods: Sequential ambulatory MS patients were randomized to motivational interviewing or usual care. Telephone counseling was repeated at 2 weeks 
and months 1, 2, 3, 6, 9, 12, 18 and 24. Outcomes were measured at baseline and annually.

Results: The 60 treatment and 63 control subjects were well matched for age, gender, race, marital status and living situation. Minutes of  strengthening/
fl exibility exercise per week in the treatment group increased from 33 ±54 at baseline to 55.9 ±83 at one year (paired t test, t=-1.876, p-0.066) and 61 ±70 at 
two years (t=-2.048, p=0.046). Exercise in the control group was 30 ±56 at baseline, 32 ±53 at one year (t=-0.247, p=0.81) and 50 ±94 at two years (t=-1.742, 
p=0.087). The difference between the treatment and control groups was signifi cant at one year (p=0.044) but not at baseline (p=0.63) or year two (p=0.63). 
There were no differences on the modifi ed fatigue impact scale over the three measurements between the treatment group (9.48 ±4.6, 8.96 ±3.4 and 8.17 
±3.9) and the controls (7.68 ±7.4, (p=0.84), 8.07 ±4.7, (p=0.26) and 8.35 ±4.3, (p=0.83)). Average pain on a scale of  1-10 was similar between the groups: 
treatment (3.16 ±1.8, 3.41 ±2.1 and 3.55 ±1.6), control (3.26 ±2.0 (p=0.84), 3.5 ±1.5 (p=0.85) and 3.29 ±2.3 (p=0.67)). There was also no difference in 
depression (CESD) between the groups: treatment (11.78 ±8.7, 6.64 ±23.9 and 10.21 ±9.1), control (6.87 ±22.9 (p=0.12), 10.53 ±10.4 (p =0.26) and 8.67 
±7.7 (p=0.36)).

Conclusions: Motivational interviewing increased the amount of  strengthening/fl exibility exercise at two years. This did not lead to changes in fatigue, pain 
or depression, which may require more targeted or intensive exercise interventions.

 James Bowen, MD
 K Madrone;  K Wight;  RV Wadhwani;  CH Bombardier;  DM Ehde;  GH Kraft             

MS Center at Evergreen
12333 NE 130th Lane, Suite 225

Kirkland, WA 98034
United States
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(S06) THE IMPACT OF MULTIPLE SCLEROSIS ON ABSENTEEISM

Background: Several disease-modifying therapies (DMTs) are available for the treatment of  multiple sclerosis (MS). Although effi cacy data of  the DMTs 
exist, limited comparative data on absenteeism are available among employed individuals with MS.

Objective: To assess the differences in lost time among MS employees treated with DMTs. 

Methods: A healthcare claims database of  US employees from 2001-2007 was used to analyze absenteeism. Patients with MS (ICD-9 code=340.XX) were 
identifi ed, assigned to therapy cohorts based on prescription claims, and followed for 1 year after their initial prescription. MS employees that did not use 
DMTs were excluded. Two-part regression modeling was used to determine the annual lost time (in days) for each cohort while controlling for age, gender, 
exempt status, full-time/part-time status, salary, and Charlson Comorbidity Index. 

Results: Data from a total of  273 employees with absence data (n =139, Avonex [IFNβ-1a IM]; n=49, Betaseron [IFNβ-1b]; n=74, Copaxone [glatiramer 
acetate]; and n=11, Rebif  [IFNβ-1a SC]) were eligible for analysis. No eligible Tysabri [natalizumab] patients were found in the data. Aside from small 
geographic differences, all patients were similar demographically. Avonex patients reported the least lost time due to sick leave and short-term disability 
(STD) among the DMTs (4.83 total days/year). Rebif  patients had the highest lost time (20.67 days), followed by Copaxone (13.97) and Betaseron (7.33). 
Of  these, Copaxone patients had more days of  sick leave (7.18 vs. 2.98, P=0.0101) and STD (6.79 vs. 1.84, P=0.0695) than Avonex. Numerically, long-term 
disability absences were 1.89 days fewer for Copaxone patients compared with Avonex patients (4.62 vs. 6.51; P=0.7853). 

Conclusions: Among employees treated for MS, Avonex patients reported the least sick leave and short-term disability absence days compared to the other 
DMTs. These differences in absence suggest Avonex patients may have higher productivity and lower disability than employees treated with other DMTs 
for MS.

Study Supported by: Biogen Idec Pharmaceuticals, Cambridge, MA, United States.  
Disclosure: Mr. Brook, Dr. Kleinman, and Dr. Melkonian have received research support from Biogen Idec Pharmaceuticals, Cambridge, MA, United States.  Dr. Rajagopalan is an employee of  Biogen 
Idec Pharmaceuticals, Cambridge, MA, United States

 Richard Brook1

 Nathan L. Kleinman, PhD2;  Krithika Rajagopalan, PhD3;  Arthur K. Melkonian, MD2

1The JeSTARx Group
18 Hirth Drive

Newfoundland, NJ 07435-1710
United States

2HCMS Group (Wyoming, United States)
3Biogen Idec Pharmaceuticals (New Jersey, United States)
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(S07) EDSS NATURAL HISTORY ATLAS: MS DISABILITY PROGRESSION IN NOVA SCOTIA 1979-2004

Objective: To describe multiple sclerosis (MS) natural history (NH) disability progression, measured by Extended Disability Status Scale (EDSS), by years 
since onset (YSO), fi nal MS class and sex.

Study population: Includes all Nova Scotians who attended the Dalhousie MS Research Unit (DMSRU), Halifax, Nova Scotia (NS), in period 1979-2004 
and who were diagnosed as defi nite MS but were never-treated (NT) or not-yet treated (NYT) with disease-modifying drugs (DMDs). The DMSRU provides 
Nova Scotia’s only specialized MS referral service and has delivered Nova Scotia’s publicly-funded DMD program since 1998. 

Methods: The DMSRU served 2,290 NS residents from 1979-2004. Final MS diagnosis and class were reassessed in 2004. 1,751 persons had defi nite MS. 
1732 had data on EDSS, DOB, sex, age at onset, and fi nal MS class. Natural history paths were described for persons NT or NYT with DMDs as of  a visit 
date. 1606 NT or NYT patients had 5,244 clinic visits with EDSS scores of  1.0 – 9.5. Time from onset to18 EDSS endpoints (1.0 to 9.5) was described 
using Kaplan-Meier life-table survival methods. A fi xed effects model estimated mean EDSS progression by YSO. Progression was graphed for each of  
nine defi nite-MS class-sex groups: ALL (1,606), primary progressive (PPMS, 274), relapsing-remitting (RRMS, 856), RRMS females (RRMSf, 677), RRMS 
males (RRMSm, 179), secondary progressive (SPMS, 476), SPMS females (SPMSf, 351), SPMS males (SPMSm, 125) and relapsing-onset (R-onset = RR + 
SP, 1,332). 

Results: NH time to18 EDSS endpoints by YSO, class and sex was described using Nova Scotia population-based data.

Discussion: Disability progression speed may vary across MS populations, after standardizing for YSO (or age), class and sex. If  so, this confounds the 
assessment of  Phase III DMD effi cacy and Phase IV effectiveness and cost-effectiveness study results. Reporting YSO to 18 EDSS endpoints facilitates 
comparisons with NH studies that report diverse endpoints. 

Study Supported by: Health Policy Research Program, Health Canada; MSSC; Nova Scotia Health Research Foundation.

 Murray Brown, PhD
Health Outcomes Research Unit, Capital Health Nova Scotia

5790 University Ave, RM 228
Halifax, NS B3H 1V7

Canada
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(S08) NEUROMYELITIS OPTICA AND MULTIPLE SCLEROSIS IN CAUCASIAN SISTERS

Background: Numerous familial cases of  Multiple Sclerosis (MS) have confi rmed that hereditary factors are implicated   in its pathogenesis.   For 
Neuromyelitis Optica (NMO) 5 familial cases   have   been   observed.  Association of    familial   NMO and MS cases have been reported   but   the clinical 
details were not described. 

Case reports: 
Patient   1:   A 41 year-old   Caucasian    woman at age 24 developed a   left hemiparesis.  She presented two new relapses of  optic neuritis (ON) and ataxia.  
MS diagnosis was confi rmed. Expanded Disability Status Scale (EDSS) was 6.0. Serological tests for viruses/non-organ-specifi c tests and neuromyelitis 
optica immunoglobulin G (NMO-IgG) antibody   were negative. Cerebrospinal fl uid (CSF)   study showed an increase   of   immunoglobulin G(IgG). MRI   
fi ndings fulfi lled the  criteria for MS.The genetic analysis  targeted at immune-related genes major histocompatibility complex (MHC) and human leukocyte 
antigen (HLA) was associated with   A*24,  ;B*07,*15; DRB1*01,*16 (DR2 positive) for MS.

Patient 2: A 35 year-old   Caucasian woman,   patient’s 1st sister. At 28 the disease started with an   episode of  complete thoracic transverse myelitis (TM).  
She had   many TM relapses   and   three ON episodes. The CSF study was normal. The score of  EDSS was 8.5. CSF study showed an increase of  IgG. 
Serological tests for viruses/non-organ-specifi c tests were normal. Seropositivity for NMO-IgG   was detected.  Brain/spinal cord   MRI was compatible 
with   NMO   fi ndings   and did not fulfi ll   MS criteria. HLA was associated with A*02,*24; B*07,*40; DRB1*04,*08.

Discussion: In this study we   described the familial association of    R-NMO and MS in two Caucasian sisters. The diagnosis of  MS   was confi rmed clinically 
and by MRI, as well as the second case who completed the revised diagnostic criteria of  NMO.  

Conclusions:  The   description of    these cases   in Caucasian sisters   suggest   a stronger genetically relation between NMO and MS these diseases. Further 
studies   in familial cases are necessary to know more about the genetically linkage between them.

 José Antonio Cabrera Gómez, MD,PhD,FAAN1

 Ramón-Pérez L, MD2;  Saiz A, MD3;  Ercilla G, MD3 ;   Fernández-Fernández, MD2     
 Graus  F, MD3,  Grass-Fernández D, Lic1,  Robinson-Agramonte, MA , MD1;  Romero-García K, MsC1;  Macías-Betancourt R, MD1;  Galvizu-Sanchez R, MD1; 

 Otero-Motola A, MD1;  González-Quevedo A, MD, PhD4              
1International Neurological Restoration Center

Avenida 25 No 15805 entre 158 y 160
Havana, 11300

Cuba
2Health International Center La Pradera (Havana, Cuba)

3Hospital Clinic (Barcelona, Spain)
4Institute of  Neurology and Neurosurgery (Havana, Cuba)
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(S09) INTENSIVE NEUROREHABILITATION PROGRAM  ONE TO ONE   WITH A MULTIDISCIPLINARY TEAM FOR PERSONS 
WITH MULTIPLE SCLEROSIS. A PHASE   II CLINICAL  TRIAL

Background:  Disease-modifying therapies have not eliminated the need for Neurorehabilitation in Multiple Sclerosis (MS).

Objective: Evaluate the effi cacy of  an intensive Neurorehabilitation  Program. 

Design/Methods:  30   MS   (McDonald et al  )  received  an Intensive Neurorehabilitation  Program 6 hours daily  for 4 weeks.  Each patient had   one 
to one a single   physiotherapist/occupational/speech-language therapists. The evaluations were   by a Laboratory Team who do not participated in the 
Neurorehabilitation   by :   Scripps Neurological Rating Scale (SNRS)/EDSS, Ambulatory Index, 9 hole-peg-test, PASAT-3. Fatigue Impact Scale (FIS),   
Environmental Status Scale and   Quality of  life scale (MSQLI-54). Results : 30  MS  (Progressive  22Relapsing 8),  19 female/ 11 male,  mean age  40,43 
±11,46 years,  13,40± 7,76   years of  evolution, completed the program.  The evaluation of  impairment/disability: SNRS initial mean 53 (±14,83)/ fi nal  
68,08(16,49) p= 0.000; EDSS initial   5,8(±1,51)/ fi nal  5,08 (±2,10) p=0,0001. Functional Systems  demonstrated in pyramidal (initial  3,97 /fi nal  3,15   
p=0,001;  Cerebellar initial  2,57 / fi nal   p=0,000;  Brain Stem initial 1,57/ fi nal  0.78   p=0,001;  Sensorial initial 1.40/ fi nal p= 0,023;  Bowel and Bladder 
initial 1.53/   fi nal  0.44, p=0,000; Visual initial 0.70/ fi nal 0,48, NS; Cerebral initial 0.47/ fi nal 0.23, NS and  Others (spasticity) initial 1,07/ fi nal 0.38, p= 
0, 000. Ambulatory Index initial 27,40 (±28,54) / fi nal 23,95(±24,82) p= 0,393; 9 hole-peg-test  dominant hand initial 31,38 (±8,26)/ fi nal 27,54 (±6,71)  
p= 0,008 and 9 hole-peg-test hand non-dominant  initial 38,01 (±16,92)/ fi nal 30,39(±8,17)  p= 0,014; PASAT-3  initial 21,14 (18,36)/ fi nal 29,29 (22,21) 
p=0,018. Environmental Status Scale   initial 17,06 (±8,40) / fi nal  16,53 (±9,05) NS.  There was reduction of  fatigue   47,18 (±15,01)/ fi nal 30,58 (±18,28)  
p= 0,005. MSQLI-54 demonstrated   an improvement in Physical Health initial  46,11(±12,32)/ fi nal 57,32(±14,37) p=0,008 and  in  Mental Health initial  
51,64 (±21,65) / fi nal 62,46(±20,50) p=0,026. 

Conclusions: An intensive one to one Neurorehabilitation Program   demonstrated in 4 weeks  an improvement of  impairment, disability,  fatigue and QoL, 
in persons with MS not reached by any of  the disease-modifying therapies.

 Jose A Cabrera-Gomez, MD,PhD,FAAN
 Y Real-González, Lic;  R Díaz-Marquez, Lic                  
International Neurological Restoration Center
Avenida 25 · No 15805 between 158 and 160

Havana, 11300
Cuba
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 (S10) COMPARING PATIENT OUTCOMES WITH GLATIRAMER ACETATE OR HIGH-DOSE INTERFERON BETA-1A

Objective: To compare outcomes among multiple sclerosis (MS) patients treated with either glatiramer acetate (GA) or High-Dose Interferon Beta 1-a 
(HD-IFNβ1a).

Methods: Data from September 2001 to June 2006 were obtained from i3’s Lab Rx Database. An “intent-to-treat” (ITT) cohort (N=845) was created of  
patients diagnosed with MS who initiated therapy on one of  two disease-modifying drugs (DMD), either GA or HD-IFNβ1a, and had continuous insurance 
coverage from 6 months prior through 24 months post medication initiation. A “continuous use” (CU) cohort (N=410) was created where individuals were 
required to have used the medication of  interest within 28 days of  the end of  the two year post-period. Multivariate regression analyses were used to examine 
the association between use of  each DMD and two-year total direct medical costs or relapse. Relapse was defi ned as being hospitalized with a diagnosis of  
MS or having an outpatient visit with a diagnosis of  MS followed by a prescription for steroids within a seven day period. All analyses controlled for a wide 
range of  factors that may potentially impact outcomes.

Results: In the ITT cohort, compared to those who initiated therapy on HD-IFNβ1a, patients who initiated therapy on GA had a signifi cantly lower risk of  
relapse (Odds Ratio = 0.543; P=0.0305) as well as signifi cantly lower two-year total direct medical costs ($41,786 v $49,030, P=0.0002). In the CU cohort, 
compared to those who used HD-IFNβ1a, patients who used GA also had a signifi cantly lower risk of  relapse (Odds Ratio=0.213; P=0.0049) as well as 
signifi cantly lower two-year total medical costs ($45,213 v $57,311; P<0.0001).

Conclusions: Results from this study indicate that compared to HD-IFNβ1a, use of  GA is associated with signifi cantly lower odds of  relapse as well as 
signifi cantly lower total direct medical costs. These results are more pronounced among patients defi ned as “continuous users.” 
 
Study Supported by: Teva Neuroscience.  
Disclosure: Jane Castelli-Haley and MerriKay Oleen-Burkey are salaried employees of  Teva Neuroscience and receive stock options. MerriKay owns stock in Teva Neuroscience, Pfi zer, and other healthcare 
companies. Maureen Lage conducts research under contract for Teva Neuroscience and other pharmaceutical companies.

 Jane Castelli-Haley, MBA1

 MerriKay Oleen-Burkey, PhD1;  Maureen Lage, PhD2                 
1Teva Neuroscience

901 E. 104th Street, Suite 900
Kansas City, MO 64131

United States
2HealthMetrics Outcomes Research (Connecticut, United States)
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(S11) IMPACT ON OUTCOMES OF VARYING MEDICATION POSSESSION RATIOS FOR GLATIRAMER ACETATE

Objective: Compare how changes in the medication possession ratio (MPR) affect patient outcomes among multiple sclerosis (MS) patients treated with 
glatiramer acetate (GA; Copaxone).

Methods: Data were obtained from i3’s Lab Rx Database from September 2001 to June 2006. Patients were included if  they were diagnosed with MS, 
initiated therapy with GA and had continuous insurance coverage from 6 months prior through 24 months post initial use of  GA (N=872). Multivariate 
regressions examined the association between use of  achievement of  alternative MPR goals and two-year total direct medical costs or relapse, where relapse 
was defi ned as being hospitalized with a diagnosis of  MS or an outpatient visit with a diagnosis of  MS followed by a prescription for steroids within a seven 
day period. Regressions also controlled for difference in patient characteristics. 

Results: For patients who initiated therapy on GA, increases in the MPR were associated with signifi cantly lower odds of  relapse. Specifi cally, patients 
who achieved an MPR of  at least 0.7, 0.8 or 0.9 had odds ratio of  relapse of  0.583, 0.530, and 0.437, respectively (P<0.05). Furthermore, while the use of  
medications to treat MS (e.g. GA) resulted in higher total direct medical costs, the marginal impact of  medication use on total direct medical costs decreased 
as MPR increased. For example, a patient with an MPR≥0.5 increased costs of  $22, 288 (P<0.0001), while those with an MPR≥0.9 had increased costs of  
$11,707 (P<0.0001). 

Conclusions: Increases in the MPR for GA are associated with reductions in the patients marginal costs of  medical treatment. This result suggests that, 
despite the higher costs associated with increased usage of  GA, there are cost offsets associated with “compliant” use of  the medication. Furthermore, 
results from this study indicate that a higher MPR for GA is associated with signifi cant reductions in the probability of  relapse. 

Study Supported by: Teva Neuroscience.  Jane Castelli-Haley and MerriKay Oleen-Burkey are salaried employees of  Teva Neuroscience and receive stock options. MerriKay owns stock in Teva 
Neuroscience, Pfi zer and other healthcare companies. Maureen Lage works under contract on projects for Teva Neuroscience and other pharmaceutical companies.

 Jane Castelli-Haley, MBA1

 MerriKay Oleen-Burkey, PhD1;  Maureen Lage, PhD2;                  
1Teva Neuroscience

901 E. 104th Street, Suite 900
Kansas City, MO 64131

United States
2HealthMetrics Outcomes Research (Connecticut, United States)
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(S12) BAROFERON: A MORE BIOAVAILABLE AND LESS IMMUNOGENIC IFN BETA PRODUCT

BaroFeron™ consists of  recombinant human interferon beta-1b (rhIFN beta-1b) produced using PreEMT™ technology, which reduces or eliminates 
protein aggregates. Protein aggregates in current interferon beta products may cause the formation of  neutralizing antibodies in multiple sclerosis patients 
and reduce bioavailability.

Sprague Dawley rats (4 males/group), cynomolgus monkeys (4 males/group), and rhesus monkeys (4 males/group) were administered BaroFeron, a 
commercial rhIFN beta-1b product, or a commercial rhIFN beta-1a product (0.20 mg/kg in rats; 0.05 mg/kg in monkeys). Plasma levels of  interferon beta 
were measured by ELISA, and neopterin responses in monkeys were detected using an ELISA kit. Pharmokinetic parameters were determined using non-
compartmental analysis. Immunogenicity was assessed in two mouse models. Murine interferon beta (mIFN beta) before and after PreEMT treatment was 
administered to mice. Transgenic mice overexpressing human interferon beta were administered BaroFeron or a commercial thIFN beta product. An anti-
interferon beta ELISA was run at the end of  each study to assess immunogenicity. 

In both rats and cynomolgus monkeys, BaroFeron administered subcutaneously had a signifi cantly greater bioavailability (4 fold in rats; 10 fold in monkeys) 
than commercial rhIFN beta-1b at the same dose. BaroFeron had a greater than expected terminal half-life (t1/2 = 25.55 ± 12.50 hr) in cynomolgus monkeys 
after subcutaneous administration. The same dose of  BaroFeron or commercial rhIFN beta-1a administered intramuscularly had comparable bioavailability. 
Rhesus monkeys had comparable pharmacokinetic and pharmacodynamic profi les to cynomolgus monkeys. PreEMT treatment of  mIFN beta reduced its 
immunogenicity compared to untreated or aggregated mIFN beta. An ongoing study in transgenic mice treated with BaroFeron or commercial rhIFN beta 
will be reported.

Overall, BaroFeron manufactured with PreEMT technology has reduced immunogenicity and increased bioavailability compared to commercial rhIFN 
beta-1b. BaroFeron may reduce or eliminate neutralizing antibody formation in patients and provide greater effi cacy at a lower dose than commercial rhIFN 
beta-1b.

Study Supported by: Barofold, Inc.  Authors are employees of  BaroFold, Inc. company.

 Jeffrey Cleland, PhD1

 M. Rosendahl1;  S.P. Eisenberg1;  M. Seefeldt1;  D. Haughey2               
1Baro Fold Inc.

303 Twin Dolphin Dr., Ste. 600
Redwood City, California 94065

United States
2Prevalere Life Sciences, (New York, United States)
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(S13) RECRUITMENT, SCREENING AND RETENTION TO RANDOMIZATION IN THE CombiRx TRIAL

Background: Recruitment is often the major delaying factor to trial completion. Common methods are physician, staff  and patient referrals, in-clinic and media advertising, 
mass mailings and the internet. ClincialTrials.gov, launched in 2000, is required for NIH studies. Screening subjects is a key fi rst step but the ultimate goal is randomization. 

Objective: To study recruitment and enrollment in RRMS patients in CombiRx a multi-center RCT of  combination IFN b-1a and GA in 50% and single agent/corresponding 
placebo in 25% (1000 subjects). 

Methods: In August 2007, subjects were asked to complete an additional trial referral questionnaire. Eligibility data is captured on all screened subjects. 

Results: By January 2008, 51% completed referral questions (386/758). Most referrals were physician related: 63% already being treated by CombiRx physician, 29% referred by 
their neurologist to CombiRx physician. Another 9% were referred by: clinic staff  (4%); another physician (1%); www.nmss.org (1%); www.mayo.edu (1%); or www.clinicaltrials.
gov, friend/patient, in-clinic advertising or other (<1% each). CombiRx has randomized 90% of  screened subjects. Initially, 128 subjects failed the multi-stage screening. Of  
these, 36% resolved exclusions, were re-screened and randomized, 64% were terminal failures. Re-screened patient initial failure reasons: not neurologically stable 30 days (30%), 
abnormal labs or exceeded screening period  (17% each), <2 exacerbations in 3yrs (5%), other reasons <1% each. Reasons for terminal failure: protocol exclusion (47.5%), 
non-protocol exclusion deemed inappropriate for trial (10%), eligible but declined (6%), lack of  follow-up (5%), insuffi cient data (4%), 27.5% eligible not randomized without 
reason for termination. 

Conclusions: CombiRx recruitment is largely due to dedicated participating centers. ClinicalTrials.gov has not yet been a valuable tool yielding 1 referral. CombiRx is not 
tracking source of  “other physician” referrals and can not determine how non-CombiRx physicians heard about the study. Word of  mouth, diffi cult to capitalize upon, has also 
been an important recruitment tool in CombiRx.

 Stacey Cofi eld, PhD1

 Tarah Herrmann2;  Robin Conwit2;  Gary Cutter1;  Jerry Wolinsky4;  Fred Lublin1              
1University of  Alabama at Birmingham

1530 3rd Ave S, RPHB 327
Birmingham, AL 35294-0022

United States
2Mt. Sinai School of  Medicine (New York, United States)

3NINDS/NIH (Maryland, United States)
4The University of  Texas Health Science Center at Houston (Texas, United States)
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 (S14) MULTIPLE SCLEROSIS AND OROMANDIBULAR DYSTONIA: CASE REPORT AND LITERATURE REVIEW

Oromandibular dystonia (OMD) is defi ned as involuntary spasms of  masticatory, lingual, and pharyngeal muscles, resulting in jaw closing, jaw opening, jaw 
deviation, or a combination of  these movements. While dystonia has been occasionally reported in association with multiple sclerosis (MS), OMD has not 
previously been described.

A 35 year old male with a history of  relapsing-remitting MS diagnosed in 2004 was referred to us for evaluation of  OMD. His MRI scan was remarkable 
for multiple subcortical white matter lesions with sparing of  both striatal regions. The patient had a sixteen month history of  OMD requiring frequent 
emergency room visits during which he required propofol infusions for relaxation of  his jaw. The patient received a botulinum toxin (BTX) injection which 
led to complete resolution of  his symptoms for 3 months, but subsequent injections were not benefi cial. 

Tremor and paroxysmal dystonia have been reported in patients with MS. Other movement disorders such as blepharospasm, spasmodic torticollis, writer’s 
cramp, generalized dystonia and myoclonus have been described, but more rarely. Two cases of  paroxysmal oromandibular dystonia in the setting of  MS are 
present in the literature. One involved a 28 year old female with diffi culty closing the left eye and deviation of  the mouth to the left, resolving over several 
weeks. The other involved a 50 year old woman with episodic bucco-linguofacial dystonia lasting 20-30 seconds. No instances of  OMD in association with 
MS as described in our patient exist in the literature. 

It is essential to recognize dystonia in the multiple sclerosis patient given the existence of  viable treatment options. Medical options include anticholinergics, 
benzodiazepines, carbamazepine and carbidopa/levodopa. However, BTX has been shown to be the optimal treatment. Our patient’s initial response to BTX 
suggests this treatment is effective, but it clearly requires exquisite placement of  the drug. 

 Devon Conway, MD1

 Alexander Rae-Grant, MD2                  
1Case Western Reserve University

2111 Acacia Dr. #505
Lyndhurst, Ohio 44124

United States
2Cleveland Clinic Foundation Mellen Center for MS (Ohio, United States)
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(S15) PATIENTS FREE FROM DISEASE ACTIVITY WITH BETASERON® OR COPAXONE® TREATMENT

Objective: To investigate the number of  patients with relapsing-remitting multiple sclerosis (RRMS) who were free from relapse, magnetic resonance 
imaging (MRI) activity, and disability progression, over a period of  ≥104 weeks while treated with interferon beta-1b (IFNB-1b; Betaseron®) 500 mcg, 
IFNB-1b 250 mcg or glatiramer acetate (GA; Copaxone®).

Background: The Betaferon®/Betaseron® Effi cacy Yielding Outcomes of  a New Dose study examined the safety, tolerability and effi cacy of  subcutaneous 
IFNB-1b 500 mcg, IFNB-1b 250 mcg or GA in the treatment of  RRMS. 

Methods: RRMS patients with Expanded Disability Status Scale (EDSS) scores ≤5.0 were randomized in a 2:2:1 ratio to subcutaneous IFNB-1b 500 mcg or 
250 mcg every-other-day, or GA 20 mg daily for ≥104 weeks. The primary effi cacy variable was relapse risk; other pre-defi ned endpoints included proportion 
of  patients free from relapse, new MRI lesions and EDSS progression.

Results: 2244 patients from 196 centers worldwide were allocated to IFNB-1b 500 mcg (n=899), IFNB-1b 250 mcg (n=897) or GA (n=448). Mean EDSS 
scores at baseline and mean number of  relapses in the year before study were low and comparable in all groups. No signifi cant differences were found 
between the three groups for the primary endpoint. The proportion of  patients from each treatment arm who were free from relapse, new MRI lesions, and 
confi rmed EDSS progression (defi ned as ≥1 point increase from baseline, confi rmed 3 months later) will be presented.

Conclusions: Contemporary MS therapy trials have recruited patient populations at an earlier stage of  the disease as compared to historical studies. This 
study population had the typical low burden of  disease seen in such early-stage patients. All treatment groups maintained low levels of  disease activity 
throughout the study, with substantial proportions of  patients remaining free from any disease activity. These data provide useful information in planning 
future clinical trials in RRMS. 

Study Supported by: Bayer Schering Pharma AG, Berlin, Germany.  
Disclosure: Stuart Cook has received research support from Bayer Schering Pharma as an investigator in the BEYOND trial and from Merck Serono International as an investigator in the CLARITY 
trial.  He serves on Advisory Boards for Bayer and Merck Serono.  Barry Arnason has received consulting fees from Bayer Schering Pharma AG and his University has received salary recovery for his 
participation in clinical trials for Bayer Schering Pharma AG.  Giancarlo Comi has received personal compensation from Bayer Schering, Serono Symposia International, Merck Serono International and 
TEVA Pharmaceutical Ltd and Biogen Dompe for consulting services.  Massimo Filippi has a consultancy agreement as with Bayer Schering Pharma AG as principal MRI investigator for the BEYOND 
study. Douglas Goodin has participated (or is currently participating) in several industry-sponsored clinical trials in multiple sclerosis. The sponsoring pharmaceutical companies for these trials have included 
(or do include) Ares-Serono, Merck-Serono, Novartis, Berlex Laboratories, Bayer- Schering Healthcare, Biogen-Idec, Schering AG, and Teva Neuroscience. He has also lectured at both medical conferences 
and in public on various aspects of  the diagnosis and management of  multiple sclerosis. In many cases these talks have been sponsored by non-restricted educational grants from one or another of  the above 
listed companies. In addition, the clinical operations of  the UCSF MS Center (nursing, patient care services, and educational programs) have been supported by non-restricted grants from Ares-Serono/
Pfi zer, Berlex /Schering, Biogen/Idec, and Teva Neuroscience. Hans-Peter Hartung has received compensation for speaking and consultation from Bayer Schering Pharma AG. Douglas Jeffery has received 
honoraria and fees from Bayer Schering Pharma for consultation and speaking.Ludwig Kappos has received fi nancial support exclusively used for research activities and clinical operations at the University 
Hospital Basel from Bayer Schering, Biogen Idec, Eisai, Genzyme, GlaxoSmithKline, Medicinova, Merck Serono, Novartis, Roche, Sanofi  Aventis, Santhera, Teva, UCB and Wyeth. Paul O’Connor has 
received honoraria and grant support from Bayer Schering Pharma AG over the last 5 years.Timon Bogumil, Brigitte Stemper, Vitali Filipov, Maria Groth and Francis Boateng are all salaried employees 
of  Bayer Schering Pharma AG.

 Stuart Cook1

 Barry GW Arnason2;   Giancarlo Comi3;  Massimo Filippi4;  Douglas S Goodin5;  Hans-Peter Hartung6;  Douglas R Jeffery7;  Ludwig Kappos8;  Paul O’Connor9; 
 Timon Bogumil10;  Brigitte Stemper11;  Vitali Filipov11;  Maria Groth11;  Francis Boateng12      

1UMD New Jersey Medical School
185 S Orange Avenue, MSB H506 University Heights

Newark, New Jersey NJ 07103-2714
United States

2Surgery Brain Research Institutes (Illinois, United States)
3Hospital San Raffaele (Milan, Italy)

4Neuroimaging Research Unit, Dept. of  Neurology, Scientifi c Institute and University Hospital San Raffaele (Milan, Italy)
5University of  California at San Francisco (Californisa, United States)

6Heinrich-Heine-Universität (Düsseldorf, Germany)
7Wake Forest University School of  Medicine (North Carolina, United States)

8University Hospital (Basel, Switzerland)
9St. Michael’s Hospital, Toronto (Ontario, Canada)

10Bayer Schering Pharma AG (New Jersey, United States)
11Bayer Schering Pharma AG (Berlin, Germany)

12Bayer Schering Pharma AG (New Jersey, United States)
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(S16) SAFETY OF PARENTERAL CLADRIBINE REPEAT TREATMENT IN MS CLINICAL TRIALS

Background: Cladribine induces sustained, selective lymphocyte depletion, allowing for administration in short-course treatment periods, and has shown 
promise in clinical trials in relapsing multiple sclerosis (MS). Parenteral cladribine appeared to be generally well tolerated, with a good safety profi le at 
cumulative doses of  <2.8 mg/kg in four randomized, placebo-controlled trials and one open-label pilot study in relapsing MS.

Objective: To assess the safety and tolerability of  repeat treatment with parenteral cladribine in patients with MS.

Design/methods: Combined safety data from patients who received ≥2 courses of  cladribine (cumulative dose per course: 0.7–3.65 mg/kg) in these trials 
were analyzed. Due to differences in follow-up durations, treatment-emergent adverse events (TEAEs) occurring in months 0–12 of  the fi rst treatment 
period (TP1; fi rst dose to second course) and second treatment period (TP2; fi rst dose of  second course to last available assessment) were compared. 

Results: Overall, 78 patients received ≥2 courses of  cladribine. In TP1 and TP2, the mean cladribine dose was 1.60 mg/kg and 1.48 mg/kg, and the mean 
duration of  follow-up was 29.4 and 13.5 months, respectively. Cladribine was generally well tolerated. The incidences of  the 10 most common TEAEs were 
similar during months 0–12 of  TP1 and TP2: fatigue (33%; 15%), headache (32%; 19%), upper respiratory tract infection (29%; 15%), injury (23%; 10%), 
nausea (22%; 10%), injection-site reaction (21%; 37%), urinary tract infection (21%; 17%), injection-site pain (18%; 14%), purpura (18%; 12%), depression 
(15%; 10%). 

Conclusion/discussion: These preliminary data on a small number of  patients suggest that cladribine was generally well tolerated, with a safety profi le that 
was maintained or improved with repeated exposure. Injection-site reactions will be avoided with the use of  the new oral tablet formulation of  cladribine, 
which is currently being assessed in MS. 
 
Disclosure: S Cook has received research support from Bayer Schering Pharma for the BEYOND trial (Multicenter MS trial of  Betaseron 500 vs Betaseron 250 vs Copaxone) and from Merck Serono 
International S.A. for the CLARITY trial (multicenter trial of  oral cladribine versus placebo). He is on Advisory Boards for Bayer and Merck Serono and has received honoraria from pharmaceutical 
companies including Bayer, Merck Serono and Teva.

 Stuart Cook
New Jersey Medical School

65 Bergen St
Newark, NJ 07103

United States
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(S17) CHOOSING THERAPY FOR MULTIPLE SCLEROSIS: WHOSE DECISION IS IT?

Background: Several disease-modifying therapies (DMTs) are available for the treatment of  relapsing multiple sclerosis (MS). DMTs differ in aspects that 
may impact patient lifestyle and potentially infl uence treatment satisfaction and adherence.

Objective: To explore how decisions regarding treatment initiation for MS are made and to identify methods for improving this process from the patient’s 
perspective.

Design/Methods: Data were derived from polls of  MS Ambassadors taken during an MS Lifelines® Summit held in August 2007. MS Ambassadors 
are patients receiving interferon beta-1a subcutaneous (IFNß-1a SC) who provide guidance and support to other MS patients through MS LifeLines®, an 
educational patient support program.

Results: 33% (13/39) of  patients reported their decision to initiate IFNß-1a SC was based on a recommendation from their healthcare provider. However, 
51% of  patients made the treatment decision themselves, either through the informational materials provided by the manufacturer (13/39) or from their own 
independent research (7/39). 41% (21/51) of  patients reported being very involved or the sole decision maker in the process. For the remaining patients, 
37% made the decision in partnership with their healthcare provider (HCP), 18% accepted their physician’s recommendation, and 4% were told what 
treatment to take. According to patients, decisions to change therapy were primarily initiated by the patient (67%; 20/30) rather than the physician (33%; 
10/30). Patients unanimously felt there was a need for up-to-date unbiased information about MS and medications with which to make informed decisions 
and desired greater input and advice from their physicians.

Conclusion/Discussion: Patients appeared to want a mixture of  independence and support from HCPs in choosing treatment, desiring both control over 
the decision and greater physician involvement. Improving the process of  choosing therapy through a strong patient-HCP partnership, including patient 
access to reliable drug information should meet patient expectations, and thereby help to maintain treatment adherence and satisfaction.

Study Supported by: EMD Serono, Inc. and Pfi zer Inc.  
Disclosure: Ms. Costello has received consultant fees and honoraria from EMD Serono, Inc. and Pfi zer Inc, Teva Neuroscience, Bayer, and Biogen/Idec.  Ms. Scanzillo is employed by EMD Serono, Inc.  
Ms. Hundley is employed by Innovex, Inc.  Ms. Kennedy has received consultant fees and honoraria from EMD Serono, Inc. and Pfi zer Inc, Teva Neuroscience, Bayer, and Biogen/Idec

 Kathleen Costello, MS, CRNP1

 Jo Scanzillo, RN, MSCN2;  Susan Hundley, RN, BSN, MSCM3;  Patricia Kennedy, RN, CNP4

1Maryland Center for Multiple Sclerosis
11 S. Paca St. Suite 300 A

Baltimore, MD 21201
United States

2EMD Serono, Inc. (Massachusetts, United States)
3Project Leader for Field Nurses, Innovex, Inc. (Pennsylvania, United States)

4The Heuga Center and Rocky Mountain MS Center (Colorado, United States)
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(S18) EPIDEMIOLOGIC DESCRIPTION OF THE VA MULTIPLE SCLEROSIS SURVEILLANCE REGISTRY (MSSR)

Background/Objectives: The VA has one of  the largest populations of  MS patients but due to lack of  detail in VA extant data, case ascertainment and 
epidemiologic research has been limited. We developed an algorithm that correctly classifi ed MS in 93% of  patients (Culpepper et al., JRRD,2006) and 
conducted a mail-based survey to collect additional data and to enroll veterans into the MS Surveillance Registry (MSSR). The intent of  this report is to assess 
how representative the MSSR is of  the general MS population.

Methods: We surveyed all female veterans and a stratifi ed random sample of  male veterans by region (N=3,905, 35% of  the MS patient cohort). The survey 
consisted of  three mailings at 5-week intervals. The survey collected self-reported: subtype and other clinical data, MS Symptoms (MSS), ADLs, Patient-
Determined Disease Steps (PDDS: disability), MS-QOL, and use of  disease modifying therapy (DMT). This report describes preliminary results through 
the fi rst two mailings.

Results: There were 1,228 respondents (31% of  the sample): 7% declined; 2% had died; 1% did not have MS; 2% had incorrect address or were unable to 
complete the survey. Respondents were: 48% female; had mean age of  55 years (±9.6); 83% Caucasian; 50% RRMS, 33% SPMS, 13% PPMS and 4% PRMS. 
Mean age at onset was 34 years (±10.4), age at diagnosis was 38 years (±9.9), mean duration of  MS was 15 years (±9.7), and the median PDDS was 5 (cane 
for 25+ ft). At least one DMT had been prescribed in 86% (518) of  RRMS and 89% (358) of  SPMS patients. 

Conclusions: The MSSR provides a nationally representative cohort of  MS patients that is similar in demographic (except gender) and clinical characteristics 
to what has been reported for other large, non-veteran, MS cohorts. These results suggest that fi ndings from the MSSR cohort will have applicability to the 
general MS patient population. 
 
Study Supported by: Research grant from Bayer Pharmaceuticals, Inc. (formerly Berlex Laboratories)

 William Culpepper, MA1

 Douglas Bradham, DrPH1;  Christopher Bever, MD1;  Dennis Bourdette, MD2                
MS Center of  Excellence-East
100 N Greene St., Lower Level

Baltimore, MD 21210
United States 

2MS Center of  Excellence-West, Portland VAMC (Oregon, United States)
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(S19) ADHERENCE MEASURES AND RELAPSE PREVENTION IN MULTIPLE SCLEROSIS

Background: Medication adherence is an essential component of  multiple sclerosis (MS) therapy and may help to prevent relapses.

Objective: To examine the relationship between 3 measures of  medication adherence for MS drug therapy and the likelihood of  experiencing a severe 
relapse.

Design/Methods: Subjects were selected from the PHARMetrics database (Watertown, MA) if  they had ≥1 MS drug (Avonex®, Betaseron®, Copaxone®, 
Rebif®) claim from 1/1/2000 through 12/31/2004 and were continuously eligible for 24 months after their fi rst MS-related prescription (index date) and 
6 months before the index date. Subjects had to be ≥18–≤65 years of  age and were excluded if  they were exposed to Tysabri® after the index date, had 
study medication use in a healthcare facility, or were admitted to a long-term care facility. Severe MS relapse was defi ned as an MS-related hospitalization 
or emergency room visit. Medication adherence was measured by 3 methods: medication possession ratio (MPR), consistence, and persistence. Age, sex, 
geographic region, treatment status, comorbidities, and use of  mono- or multi-drug therapy were study covariates.

Results: Subjects (N=2388) had an average age of  43.9 years; 76.4% were women, 76.7% were new patients, and 8.1% had ≥1 severe MS relapse. All 
3 adherence measures were signifi cantly associated with severe MS relapse. Odds ratios were 0.921 (MPR), 0.946 (persistence), and 0.895 (consistence), 
indicating an association between increased adherence and decreased likelihood of  severe MS relapse. Only 2 covariates, comorbidity and region (East), were 
signifi cant (P<0.05) for predicting likelihood of  a relapse.

Conclusion/Discussion: Findings from this analysis indicate that the relationship between MS-related treatment adherence and the reduced likelihood 
of  a severe MS relapse is consistently supported by MPR, consistence, and persistence. These results are consistent with previously reported fi ndings on 
maximum gap in drug therapy and likelihood of  a severe MS relapse. 
 
Study Supported by: EMD Serono, Inc. and Pfi zer Inc. 
Disclosure: Dr. Dickson and Dr. Kozma are paid research consultants for EMD Serono, Inc.  Dr. Okuda has provided consulting services to EMD Serono, Inc., Pfi zer Inc, Bayer, and Teva 
Neuroscience.  Drs. Fincher and Meletiche are employed by EMD Serono.

 Michael Dickson, PhD1

 Chris Kozma, MD1;  Darin T. Okuda, MD, MSc2;  Contessa Fincher, PhD, MPH3;  Dennis Meletiche, PharmD2

University of  South Carolina
715 Sumter Street

Columbia, SC 29208
United States

2University of  California, San Francisco, Multiple Sclerosis Center (California, United States)
3EMD Serono, Inc. (Massachusetts, United States)
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(S20) COMPLETE CLINICAL AND MRI RESPONSE IN MULTIPLE SCLEROSIS: EFFECTS OF NATALIZUMAB

Background: Patients receiving traditional multiple sclerosis (MS) disease-modifying therapies may continue to experience disease activity despite treatment. 
In phase 3 studies, natalizumab (TYSABRI®) reduced relapse rates by up to 68% and the risk of  disability progression by up to 54%. To begin to explore 
the possibility of  an ultimate treatment goal of  complete response, the ability of  natalizumab to increase the proportion of  patients free of  clinical and MRI 
disease activity was assessed. 

Methods: Patients in the AFFIRM (natalizumab monotherapy vs. placebo) and SENTINEL (natalizumab+interferon beta-1a vs. interferon beta-1a alone) 
studies were evaluated for clinical and MRI disease activity. Absence of  disease activity was defi ned by clinical criteria (no relapses or disability progression 
sustained for 12 weeks), MRI criteria (no gadolinium-enhancing or new/enlarging T2-hyperintense lesions), and a more stringent combination of  clinical 
and MRI criteria. A subgroup analysis of  patients with highly active (ie, ≥2 relapses in the year prior to study entry and ≥1 baseline gadolinium-enhancing 
lesion) and non-highly active disease was performed. 

Results: Signifi cantly more natalizumab-treated patients were free of  disease activity over 2 years compared with placebo patients on clinical (AFFIRM: 
64.3% vs. 38.9%; SENTINEL: 47.4% vs. 28.0%), MRI (AFFIRM: 57.7% vs. 14.2%; SENTINEL: 65.5% vs. 27.6%), and combined clinical and MRI 
(AFFIRM: 36.7% vs. 7.2%; SENTINEL: 31.7% vs. 10.9%) measures (all comparisons P<0.0001). Similar results were observed in highly active and non-
highly active subgroups (all P<0.005). 

Conclusions: Natalizumab signifi cantly increased the proportion of  patients free of  clinical and MRI disease activity over 2 years compared with placebo 
regardless of  baseline disease activity. Incorporation of  endpoints assessing complete clinical and MRI response into clinical studies of  MS therapies such as 
natalizumab should be considered, paralleling trends in studies of  other immune-mediated disorders. 

Study Supported by: Biogen Idec, Inc. and Elan Pharmaceuticals, Inc.  
Disclosure: Dr. Eggenberger has received compensation for speaking and research grant support from Biogen Idec. Dr. Calabresi has served on an advisory boards or consulted for and has received reseach 
support for clinical trials from Biogen Idec. Prof. Confavreux has received compensation for speaking and serving on scientifi c advisory boards for and has received research support from Biogen Idec. Dr. 
Galetta has received speaking honoraria and research grant support from Biogen Idec. Dr. Giovannoni has received compensation from Biogen Idec for serving on a scientifi c advisory board and speaking. Prof. 
Havrdova has received compensation from Biogen Idec for consulting services and lecturing. Dr. Hutchinson has received consultation fees from Biogen Idec for serving on a medical advisory board for a clinical 
trial. Prof. Kappos has received fi nancial support for research activities from Biogen Idec. Dr. Lublin has served as a consultant and/or speaker for and has received educational and/or research funds from 
Biogen Idec. Prof. Miller has received compensation from Biogen Idec for consulting services, and through grants held by the Institute of  Neurology, has received research grant support from Biogen Idec. Dr. O 
Connor has received consulting fees from Biogen Idec. Dr. Phillips has received personal compensation from Biogen Idec for serving on a scientifi c advisory board, speaking, and consultation services, and from 
Elan for speaking, and has received research support from Biogen Idec. Prof. Polman has received consulting and lecture fees and grant support from Biogen Idec. Prof. Radue, Dr. Rudick, and Dr. Wajgt have 
nothing to disclose. Dr. Stuart has received compensation for consulting and speaking, and grant support for research activities from Biogen Idec. Dr. Weinstock-Guttman has received personal compensation 
for consulting, speaking, and serving on a scientifi c advisory board, and fi nancial support for research activities from Biogen Idec. Dr. Wynn has received fi nancial support for research from Biogen Idec. Drs. 
Pace, Hyde, Kim, and Panzara are employees of  Biogen Idec and hold stock in the company.
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(S21) “MEETING THE CHALLENGES OF MS”:  OUTCOMES OF A CAREGIVER EDUCATION PILOT STUDY

Background:  Caregiving can be a challenging role that negatively infl uences the health of  both caregiver and care recipient.  

Objective:  To pilot test a group-based psychoeducational and problem-solving program for older caregivers of  people with MS called “Meeting the 
Challenges of  MS.”

Design/Methods:  A pre-post intervention design followed by participant focus groups was used to determine if  the program positively infl uenced 
caregivers’ self-effi cacy for problem-solving the challenges of  MS-related caregiving, strengthened their abilities to prepare for and manage caregiving 
challenges, and increased their abilities to monitor and implement personal health-promoting strategies.  Caregivers were recruited through a range of  
advertising strategies.   Eligible caregivers were 50 years of  age or older, provided at least 45 minutes of  unpaid care per day, and reported diffi culty 
engaging in personal health promoting activities secondary to caregiving. The 5 session program was delivered by a licensed occupational therapist.  Topics 
included MS knowledge, problem-solving and communication strategies, dealing with emotional issues, providing physical care, fi nding and using community 
resources, and planning the future.  Focus groups were obtained feedback from participants upon completion of  the program.  

Results:  After signifi cant recruitment challenges, a total of  19 caregivers completed the program.  Quantitative analyses did not support increased self-
effi cacy for problem-solving or greater health promotion strategy use.  Caregivers did show improvements in their ability to prepare for and manage 
caregiving challenges through 3 of  5 subscales of  the Coping with Multiple Sclerosis Caregiving Inventory (Avoidance: p=0.032; Practical assistance: 
p=0.033; and Positive reframing: p=0.005).  Qualitative feedback from participants indicated that the program provided useful information, peer support, 
and opportunities for skill development.  Suggestions for program refi nement were offered.

Discussion & Conclusion:  The “Meeting the Challenges of  MS” program for caregivers appears to be worth pursuing further given the current fi ndings.  
Challenges of  recruitment will need to be overcome to move the work forward.

Study Supported by: National Multiple Sclerosis Society and the Midwest Roybal Center for Health Promotion and Behavior Change

 Marcia Finlayson, PhD, OT (C), OTR/L
 Katharine Preissner, MHE, OTR/L

University of  Illinois at Chicago
1919 W. Taylor Street, MC 811

Chicago, IL 60612
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(S22) IMMUNOLOGIC MARKERS IN MULTIPLE SCLEROSIS PATIENTS ON MYCOPHENOLATE MOFETIL

Background: In individuals on monotherapy with interferon β (INFβ) or glatiramer acetate (GA) compared to untreated multiple sclerosis (MS) patients 
mean peripheral blood (PB) cellcount of  CD3+, CD4+, CD8+ T cells and CD19+ B cells remains undepleted.

Objectives: To determine effect of  continuous combination therapy (CCT) in MS patients using INFβ 1-a  i.m., daily physiologic dose of  prednisone and 
mycophenolate mofetil (CellCept) 2g per day on immunologic markers (IM).

Material and Methods: Cellcount of  PB immunocompetent cells and serum level of  cytokines were monitored for 24 months in 16 female and 9 male 
patients with MS on CCT with CellCept.  Mean EDSS rating remained unchanged (4.4 + 1.72 – 4.4 + 2.11; p=1.000).  Enhancing lesions on MRI of  the head 
in four patients were seen by the end of  the second year only in one individual presenting improved EDSS rating by 2.5 points.  No side effects requiring 
discontinuation of  treatment, including opportunistic infections, were recorded.

Results: In patients on CCT compared to untreated individuals with MS (UMS) (n=20), decreased PB cellcount (per μL) of  CD3+ cells (993.33 + 661.83; 
p=0.0071); CD19+ B cells (80.56 + 81.78; p=0.0006) and trend toward depletion in CD8+ T cells (286.80 + 176.40; p=0.0480) was established.  Compared to 
UMS, normal range in lymphocyte count (>1.500 μL), CD3+, CD4+, CD8+,and CD19+ cellcount in 40%, 40%, 44%, 52% and 44% of  the patients treated 
was recorded.

During the second year most pronounced decrease in serum level of  sIL2R (1697.47 + 387.20 to 1339.86 + 351.27 pg/ml) p<0.0001, decreasing concentration 
of  IL12, particularly between the months 18 and 24 (63.14 + 99.16 to 28.43 + 52.35 pg/ml; p= 0.0038) and trend toward downregulation of  TNFα (p= 
0.0639) were noticed.  No correlations between the IM recorded were established.

Conclusions: With known potential role of  CD4+, CD8+ T cells and CD19+ B cells in progressive MS monitoring of  IM in individual patients may be 
helpful in early detection of  non-responders to the ongoing therapy.
 
Study Supported by: Grant from Aspreva Pharmaceuticals Inc.
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(S23) EPIDEMIOLOGY OF MS AND NUTRITION, MEDICAL HISTORY AND LIFESTYLE

Background: The etiology of  multiple sclerosis (MS) remains poorly understood. It has been suggested that nutrition and certain food patterns may play 
a role in the etiology of  MS. Dental amalgams containing mercury have recently been suggested as a possible risk factor for MS and socio-demographic 
characteristics also may play important roles in its development.

Methods: In a case-control study of  MS, a total of  200 newly diagnosed MS patients and 202 frequency age and sex matched population-based controls 
were studied.

Results: An inverse association was observed between high body mass index (BMI) and risk of  MS [OR =0.76; 95%C1(0.61–0.95)]. A positive association 
was observed with total energy [OR=2.03; 95%C1(1.13–3.67)] and animal fat intake [OR=1.99; 95%C1(1.12–3.54)]. A signifi cant protective effect was 
observed with intake of  vegetable protein (OR=0.38), dietary fi bre (OR=0.54), vitamin C (OR=0.58), thiamin (OR=0.24), ribofl avin (OR=0.33), calcium 
(OR=0.34) and potassium (OR=0.29). Concerning dental amalgalm, a suggestive elevated risk was found, for those individuals with a large number of  dental 
amalgalms and for long period of  time. Smoking (OR=1.6), history of  certain infections diseases such as rubella (OR=2.5), mumps (OR=1.8) and measles 
(OR=1.7) increase signifi cantly the risk of  MS. We also observed that having cage birds at home increase the risk of  MS (OR=1.9), particularly among 
female (OR=2.5). It was also found that those individuals with positive family history of  MS had 3.4 time higher chance to develop this disease, compared 
with no history of  MS. This study suggests that nutrition, lifestyle, history of  certain infections diseases and family history of  MS may play important role 
with etiology of  this disease. 

 
                                                            Parviz Ghadirian, PhD; Javad Moamai, MD, FRCPC; Bahman Dadgostar, PhD

                                                                                                                            Research Centre Chum, Hotel-Diew
                                                                                                                            3850 St-Urbain Street

                                                                                                                           Montreal, Quebec H2W IT7
                                                                                                                            Canada
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(S24) PREFERENTIAL DEPLETION OF LYMPHOCYTE SUBPOPULATIONS BY CLADRIBINE

Background: Cladribine is a preferential lymphocyte-depleting agent that is being investigated as a potential treatment for multiple sclerosis (MS). Its 
mechanism of  action enables administration using a novel, once-daily, short-course, dosing regimen; an oral tablet formulation is in clinical development.

Objective: To investigate the effect of  parenteral cladribine on lymphocyte subpopulations in a previously reported, randomized, controlled, Phase III trial 
in patients with primary or secondary progressive MS (MS-001).

Design/methods: Patients received parenteral cladribine (cumulative dose: 0.7 [n=53] or 2.1 mg/kg [n=52]) or placebo (n=54); most patients completed all 
scheduled courses of  therapy. CD3+ (T-cell), CD4+ (helper T-cell), CD8+ (cytotoxic T-cell), CD19+ (B cell) and CD16+/CD56+ (natural killer) cell counts 
were measured at baseline and monthly for 1 year.

Results: Cladribine was associated with a pronounced, sustained, dose-dependent reduction in the mean CD4+ T-cell count from baseline to fi nal evaluation. 
More patients receiving cladribine 2.1 mg/kg had CD4+ cell counts of  ≤0.20x10^9/L (n=31), than those receiving cladribine 0.7 mg/kg (n=5) or placebo 
(n=1). Notably, two patients receiving cladribine 2.1 mg/kg treatment had at least one CD4+ cell count of  ≤0.05x10^9/L. A dose-dependent reduction 
in the mean CD4:CD8 ratio was seen in patients receiving cladribine but not in patients receiving placebo. Mean CD19+ and CD16+/CD56+ cell counts 
decreased during the fi rst 2–7 months of  cladribine treatment, but recovered after 10 and 7 months, respectively.

Conclusion/discussion: Cladribine causes a preferential and sustained depletion of  CD4+ T cells with an apparent relative sparing of  other lymphocyte 
subsets, including B cells and natural killer cells. These preliminary fi ndings may explain the therapeutic effect of  cladribine in MS (MS-001: 87% and 92% 
reduction in gadolinium-enhancing lesion volume with 0.7 and 2.1 mg/kg, respectively) and the relatively low number of  serious infections reported in trials 
of  parenteral cladribine at doses ≤2.1 mg/kg in MS. 

Disclosure: Joseph Guarnaccia received consulting fees and honoraria from Merck Serono.  Henry Rinder has nothing to disclose.  

 Joseph Guarnaccia, MD1

 Henry Rinder2;  Brian Smith2

1Multiple Sclerosis Treatment Center at Griffi n Hospital
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Derby, CT 6418

United States
2Yale University (Connecticut, United States)
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 (S25) MULTIPLE SCLEROSIS: FATIGUE AND SLEEP DISORDERS - THE INTEFERON EFFECT

Fatigue is common in patients with MS. Polysomnography studies in patients with MS and symptomatic fatigue have demonstrated undiagnosed sleep 
disorders of  varying types. Disease Modifying Therapies reportedly cause or aggravate MS fatigue. The “Interferon” effect in MS sleep disorders has not 
been previously investigated. 

To compare sleep parameters in interferon and non- interferon MS patients who report symptomatic fatigue utilizing Polysomnography. 

We prospectively utilized PSG to investigate MS fatigue. MS Patients who complained of  fatigue were referred for PSG. DMA were recorded. 

Sleep Abnormalities were common in both Interferon and Non-Interferon treated MS patients with fatigue. Sleep Latency > 60 minutes, Sleep Effi ciency 
>85%, %Time Spent in REM Sleep 17-28%, and % Time Spent in Stage I-II Sleep 50–65% were the same in both groups. Those patients treated with 
Interferon had different sleep parameters than those treated with non-Interferon Therapies: REM Latency >180 minutes (58% vs 32%), REM Sleep<5% 
(18% vs 7%), Arousal Index > 20/hour (47% vs 15%), Apnea-Hypopnea Index >40 (24% vs 8%). Those MS patients with fatigue and BMI <28 had 
different sleep parameters (Interferon vs Non-Interferon treated): Sleep Effi ciency >85 (40% vs 26%), Sleep Latency <30’ (40% vs 65%), % Time spent in 
REM Sleep <5% ( 15% vs 0%), % Time Spent Stage I&II Sleep 50-65% (33% vs 13%), Arousal Index >20/hour (67% vs 26%), REM AHI >20/hr (38% 
vs 18%).

Sleep abnormalities are common in MS patients with fatigue. Interferon Therapy may contribute to MS fatigue by greater disruption of  sleep architecture 
than seen in those fatigued MS patients treated with Non-Interferon Therapy. The mechanism of  apparent interferon effect on sleep needs further 
investigation. 

 Mark Gudesblatt, MD
 Myassar Zarif, MD;  Barbara Bumstead, ANP;  Lori Fafard, RN;  Anne Dunne, RN;  Steven Xian;  Carol Seidel;  Lourdes Cruz, RN; 

 Serina Fahey, RN;  Joan Bohuslaw, RN;  Chris Burke, RPT
South Shore Neurologic Associates
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 (S26) QUALITY OF LIFE - MULTIPLE SCLEROSIS SCALE: RELIABILITY AND VALIDITY

Goal: A goal of  the International Organization of  Multiple Sclerosis Nurses (IOMSN) is to develop a self-assessment tool for MS patients and their families 
to self-monitor their condition and evaluate outcomes of  care.

Method: Following a review of  published Quality of  Life (QOL) scales by a IOMSN committee, the 13-item QOL-AD scale used with patients diagnosed 
with Alzheimer's Disease was selected for modifi cation together with the development of  10 additional items specifi c to MS patient health. The resulting 
23-item QOL-MS scale that used a four-point Likert scale was piloted on 91 MS patients diagnosed with relapsing-remitting (n = 63) and progressive (n = 28) 
MS from across the USA Of  these, 61 were women and 30 were men. Internal consistency reliability of  the QOL-MS was conducted and construct validity 
by correlating scores between the QOL-MS and MSQOL-54 scale.

Results: Internal consistency of  the total QOL-MS (α = .894) and its subscales: Physical Health (α = .875) and Relationships (α = .837) was satisfactory. 
Initial construct validity was shown by observing moderate correlations (r > .50, p<.01) between total QOL-MS and MSQOL-54 subscales: overall QOL, role 
limitations, pain, health distress, sexual function, and mental health composite; between QOL-MS (Physical Function subscale) and MSQOL-54 subscales: 
overall QOL, physical health, role limitations, pain, health distress, sexual function; and mental health composite; between QOL-MS (Relationships subscale) 
and MSQOL-54 subscales: overall QOL, role limitations, cognitive function, and mental health composite. Relapsing-Remitting compared to Progressive 
patients reported higher scores for the total QOL-MS scale (t = 3.89, p < .001) and QOL-MS (Physical Function) subscale (t = 1.99, p = .049) indicating 
discriminate validity.

Discussion: Initial reliability and validity of  the 23-item QOL-MS scale is satisfactory. Further reliability and validity testing on a larger sample is warranted 
before using this self-assessment tool for MS patients and their families to self-monitor their condition and evaluate outcomes of  care.

 Elsie Gulick, PhD, FAAN, RN1

 June Halper, MSCN, ANP, FAAN2;  Colleen Harris, RN, NP, MSCN3;  Dianne Lowden, MSc(A), MSCN4;  Marie Namey, RN, MSN, MSCN5; 
 Amy Perrin-Ross, APRN, MSN, CNRN, MSCN6;  Carol Saunders, BSN, BA, MSCN7

1Rutgers, The State University of  New Jersey, College of  Nursing
28 Rocktown Hill Road

Ringoes, NJ 8551
United States

2MS Center at Holy Name Hospital (New Jersey, United States)
3University of  Calgary MS Clinic (Alberta, Canada)
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(S27) TOP REASONS FOR HOSPITALIZATIONS FOR PERSONS WITH MULTIPLE SCLEROSIS

Objective: An exploration of  top reasons for hospitalizations was performed to reveal data-driven opportunities to improve the health of  those with 
multiple sclerosis (MS) served by the AccordantCareTM program.

Background: Acute hospital care is the primary medical cost driver for our MS patients, accounting for 34% of  total medical costs. 

Methods: We studied 12 months of  claims data (service dates 02/01/2006 to 01/31/2007) for 32,675 people identifi ed with MS (77% female and 23% 
male). Inpatient and emergency room events that resulted in a same-day hospital admission were examined. To simplify analysis, primary, secondary and 
tertiary diagnosis codes were rolled into Clinical Classifi cations Software (CCS2) groupers. 

Conclusions: Beyond MS, the most common reasons for hospitalizations (in order of  prevalence) include: diseases of  the heart/hypertension, diseases of  
the urinary system (urinary tract infections), lower respiratory illnesses (shortness of  breath, abnormal respiration, abnormal fi ndings in lungs), connective 
tissue disease (myalgia and myositis), spondylosis, gastrointestinal disorders (dysphagia, constipation, diarrhea), joint disorders (osteoarthritis, rheumatoid 
arthritis) and bacterial infection (septicemia). Education around the prevention and/or management of  these comorbidities may improve the quality of  life 
for patients and reduce hospital admissions related to these conditions. Further analysis was performed for each condition to determine when hospitalization 
prevalence rates escalate to a level warranting increased intervention. For example, of  individuals age 30 to 39 with an inpatient admit, 22% of  these events 
were related to heart disease. Notably, cardiovascular-related admits nearly double to 40% for individuals age 40 to 49. This type of  analysis can be employed 
to deliver appropriate and timely interventions, thus maximizing resource utilization while enabling personalized care. Total health management is becoming 
an increasingly important component of  disease management. Additional claims-based research is in progress to facilitate comprehensive clinical strategies 
that will signifi cantly impact and improve the lives of  Accordant patients with MS.

Study Supported by: Accordant – A CVS Caremark Company

 Lakevia Hall, MS
 Jason Cooper, MS;  Andrew Krueger, MD

Accordant – A CVS Caremark Company
4900 Koger Blvd, Ste 100
Greensboro, NC 27407

United States
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(S28) RITUXIMAB IN PRIMARY PROGRESSIVE MS: DEMOGRAPHICS FROM A PHASE II/III CONTROLLED TRIAL

Background: Evidence exists for a pathogenic role of  antibodies and B lymphocytes in MS, identifying B cells as a target for novel immunotherapies. 
Rituximab, an antibody depleting peripheral CD20+ B lymphocytes, is under evaluation as a B-cell-depleting therapy in PPMS.

Objective: To report pooled blinded demographics from an ongoing multicenter trial with rituximab in patients with primary-progressive multiple sclerosis 
(PPMS).

Methods: Included were 439 patients with PPMS diagnosis (McDonald Criteria), >=1 year disease duration, baseline EDSS of  2-6.5, >=2 on function-
systems scale, and CSF with elevated IgG Index or oligoclonal bands in past 24 months. Patients were randomized 2:1 to 1000mg x2 rituximab or placebo 
every 24 weeks over 96 weeks (4 courses) and followed through 122 weeks with MRI evaluations at weeks -2 to 0, 6, 48, 96, and 122. Primary endpoint was 
time to PPMS-progression (1-point EDSS increase sustained for >=12 weeks). Secondary endpoints were change in baseline to week 96 in T2 lesion and 
brain volumes. Safety was assessed by frequency/grades of  AEs. 

Results: Of  439 patients, 50.3% were female, mean 50.4 years; 56% had baseline EDSS >4.0 with a mean of  4.03 years since PPMS diagnosis and 9.12 
years since MS symptom onset; 64.9% had not used prior MS therapies, 30.1% had stopped therapy >90 days before randomization, and 5% were treated 
within 90 days of  randomization. At randomization, 24.8% of  patients had >=1 gadolinium (Gd)-enhancing lesions, with a mean Gd-enhancing lesion 
counts of  0.7 in all patients. Mean volumes of  Gd-lesion was 42.1 mm3, T2-lesion was 8864.4 mm3, and brain was 1206 cm3.

Conclusions: Here, 25% of  PPMS patients had Gd-enhancement at baseline, higher than previously reported, suggesting that selecting patients with active 
CSF may be effective in enriching active MRI disease and increasing the possibility of  detecting a therapeutic effect of  rituximab.

Study Supported by: Genentech, Inc.
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 (S29) TOLERABILITY AND ADHERENCE TO BETASERON® AND COPAXONE® IN A PHASE III CLINICAL TRIAL

Objective: To make direct comparisons of  tolerability and adherence between interferon beta-1b (IFNB-1b; Betaseron®) and glatiramer acetate (GA; 
Copaxone®) in patients with relapsing-remitting multiple sclerosis (RRMS).

Background: The Betaseron®/Betaferon® Effi cacy Yielding Outcomes of  a New Dose study was a head-to-head trial comparing the safety, tolerability 
and effi cacy of  IFNB-1b 500 mcg, IFNB-1b 250 mcg and GA. 

Methods: Treatment-naïve patients were randomized to subcutaneous IFNB-1b 500 mcg or 250 mcg every-other-day, or GA 20 mg daily for ≥104 weeks. 
Tolerability parameters were important secondary endpoints; adherence to treatment and incidence of  adverse events were monitored throughout the 
study. 

Results: The overall results of  this study (n=2244) have been presented elsewhere; 897 patients were randomized to IFNB-1b 250 mcg and 448 to GA 20 
mg. Adherence was higher with IFNB-1b 250 mcg group compared with GA; slightly higher proportions of  IFNB-1b 250 mcg-treated patients completed 
treatment and completed the study. Infl uenza-like symptoms were initially more common in the IFNB-1b 250 mcg than the GA group, but rapidly decreased 
with time. Injection-site reactions (ISR), particularly pain and pruritus, were more frequent with GA. Incidence of  ISR diminished with time in both groups. 
Other adverse events, including fatigue, depression, arthralgia, and paresthesia, were similar in both groups. Alterations in liver enzymes, blood lipids and 
thyroid function were slightly more frequent in the IFNB-1b 250 mcg group as were decreases in leukocytes. The incidence of  serious adverse events was 
slightly lower in the IFNB-1b 250 mcg group compared with the GA group. Further data will be presented.

Conclusions: This was the fi rst large-scale study to directly compare IFNB-1b with GA and confi rmed the benign tolerability profi le of  IFNB-1b 250 mcg. 
Adverse event frequencies were generally similar and as expected. Adherence to IFNB-1b 250 mcg was excellent and was slightly higher than to GA. 

Study Supported by: Bayer Schering Pharma AG, Berlin, Germany.  
Disclosure: Douglas Jeffery has received honoraria and fees from Bayer Schering Pharma for consultation and speaking.  Barry Arnason has received consulting fees from Bayer Schering Pharma AG and 
his University has received salary recovery for his participation in clinical trials for Bayer Schering Pharma AG.  Giancarlo Comi has received personal compensation from Bayer Schering, Serono Symposia 
International, Merck Serono International and TEVA Pharmaceutical Ltd and Biogen Dompe for consulting services.  Stuart Cook has received research support from Bayer Schering Pharma as an 
investigator in the BEYOND trial and from Merck Serono International as an investigator in the CLARITY trial.  He serves on Advisory Boards for Bayer and Merck Serono.  Massimo Filippi has 
a consultancy agreement as with Bayer Schering Pharma AG as principal MRI investigator for the BEYOND study. Douglas Goodin has participated (or is currently participating) in several industry-
sponsored clinical trials in multiple sclerosis. The sponsoring pharmaceutical companies for these trials have included (or do include) Ares-Serono, Merck-Serono, Novartis, Berlex Laboratories, Bayer- Schering 
Healthcare, Biogen-Idec, Schering AG, and Teva Neuroscience. He has also lectured at both medical conferences and in public on various aspects of  the diagnosis and management of  multiple sclerosis. In 
many cases these talks have been sponsored by non-restricted educational grants from one or another of  the above listed companies. In addition, the clinical operations of  the UCSF MS Center (nursing, patient 
care services, and educational programs) have been supported by non-restricted grants from Ares-Serono/Pfi zer, Berlex /Schering, Biogen/Idec, and Teva Neuroscience. Hans-Peter Hartung has received 
compensation for speaking and consultation from Bayer Schering Pharma AG. Ludwig Kappos has received fi nancial support exclusively used for research activities and clinical operations at the University 
Hospital Basel from Bayer Schering, Biogen Idec, Eisai, Genzyme, GlaxoSmithKline, Medicinova, Merck Serono, Novartis, Roche, Sanofi  Aventis, Santhera, Teva, UCB and Wyeth. Paul O’Connor has 
received honoraria and grant support from Bayer Schering Pharma AG over the last 5 years.  Timon Bogumil, Christoph Pohl, Vitali Filipov, Maria Groth and Francis Boateng are all salaried employees 
of  Bayer Schering Pharma AG.

 Douglas Jeffery1

 Barry GW Arnason2;  Giancarlo Comi3

Wake Forest University
Department of  Neurology
Medical Center Boulevard
Winston-Salem, NC 27157

United States
2Surgery Brain Research Institutes (Illinois, United States)

3Hospital San Raffaele (Milan, Italy)
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(S30) PRIMARY AND SECONDARY-PROGRESSIVE MULTIPLE SCLEROSIS PROGRAMS: EDUCATION AND SUPPORT

People living with progressive forms of  multiple sclerosis make up a signifi cant proportion of  the MS population. Approximately 10% are diagnosed with 
primary-progressive MS at initial diagnosis and approximately 50% of  people living with relapsing-remitting MS develop secondary-progressive MS within 
10 years according to the National MS Society. Yet through needs assessment and listening to the voice of  our primary clients, the Multiple Sclerosis Society 
of  Canada acknowledged that resources for this group were limited.  Members living with progressive forms of  MS expressed a need for more information. 
They were looking for ways to manage their MS effectively, for available resources, information on symptoms, and support. Up until now, there has been 
little or no programming specifi cally for people with progressive forms of  MS. Staff  reported frequently hearing from people that there is “nothing” for 
them and that they felt alone and discouraged.

In response to this, the Manitoba Division of  the MS Society of  Canada determined to develop new programming that would address members’ needs and 
concerns. 

As there are some unique differences in the two sub-groups (PPMS and SPMS) and in the needs raised by the members of  these two sub-groups and their 
caregivers, two four-session programs were developed and piloted in March 2007.

The feedback was extremely positive and it was clear that there was a signifi cant need for this kind of  programming:

“Thank you for the time and effort made in giving these presentations. They were very informative and most of  all made me realize I was not alone in 
handling this disease.” 

“As a caregiver, it’s great to be included. After all, we live with MS too.” 

Demand for these programs has led to four subsequent series each. Development, content and evaluation of  the programs will be presented.

Study Supported by: Biogen Idec

Ellen Karr, B.O.T., O.T. Reg. (MB)
Darell Hominuk, Resource Coordinator and Program Planner

MS Society of  Canada, Manitoba Division
100-1465 Buffalo Place

Winnipeg, Manitoba R3T 1L8
Canada
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(S31) ENHANCING TREATMENT BY PROMOTING ADHERENCE IN MULTIPLE SCLEROSIS PATIENTS

Background: MS patients on chronic therapy often experience a decline in adherence after 4–7 years; however, this population is rarely targeted for 
continuing education.

Objective: To develop techniques to identify patients on disease-modifying therapy (DMT) who may experience a decline in DMT adherence and to 
emphasize the value of  individualized therapy for improving treatment adherence.

Design/Methods: A Multiple Sclerosis LifeLines® Summit meeting was held in 2007 to explore aspects of  living with relapsing MS from the viewpoint 
of  MS patient Ambassadors and MS LifeLine nurses. Data from discussions and surveys of  patients, nurses, and care providers were used to describe 
nonadherent patients who had been on DMT for ≥4 years and to derive strategies for improving treatment adherence. 

Results: 42% of  MS patient Ambassadors reported treatment/needle fatigue after ≥2 years. From the patient perspective, barriers to treatment adherence 
included complacency, deterioration of  injection technique, and adverse events. Identifi ers of  nonadherence were increased complaints about adverse events, 
patients providing vague responses to questions about therapy, and a surplus of  unused syringes. Attendees of  the meeting indicated that monitoring of  
adherence should include patients being interviewed by the healthcare team in detail at each visit to determine whether they are experiencing adherence-
related issues. Strategies proposed by attendees to individualize therapy and reestablish adherence included discussing injection schedules to better fi t the 
patient’s lifestyle and assessing defi ciencies in injection technique. MS Ambassadors indicated that patients on chronic treatment can benefi t from periodic 
retraining in proper injection technique, reinforcement of  the expectations of  therapy, and increased support from peers and MS healthcare providers. 

Conclusion/Discussion: Frequent, thorough patient interviews can identify patients struggling with treatment adherence and help with resetting expectation 
of  therapy. Ongoing patient education and more individualized therapy are necessary to maintain adherence after years of  treatment.

Study Supported by: EMD Serono, Inc. and Pfi zer Inc.  
Disclosure: Ms. Kennedy has received consultant fees and honoraria from EMD Serono, Inc., Pfi zer Inc, Teva Neuroscience, Bayer, and Biogen Idec.  Ms. Scanzillo is employed by EMD Serono, Inc.  
Ms. Costello has received consultant fees and honoraria from EMD Serono, Inc. and Pfi zer Inc, Teva Neuroscience, Bayer, and Biogen/Idec.

 Patricia Kennedy, RN, CNP1,2

 Jo Scanzillo, RN, MSCN3;  Kathleen Costello, MS, CRNP4

1The Heuga Center
701 E. Hampden, Suite 320

Englewood, CO 80113
United States

2Rocky Mountain MS Center (Colorado, United States)
3EMD Serono, Inc (Massachusetts, United States)         

4Maryland Center for Multiple Sclerosis (Maryland, United States)
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(S32) NATALIZUMAB SAFETY AND UTILIZATION UPDATE: RESULTS FROM TOUCH™ AND TYGRIS

Background: Natalizumab (TYSABRI®) is the fi rst α4-integrin receptor antagonist approved for the treatment of  relapsing multiple sclerosis (MS). 
Natalizumab is an important consideration for patients with relapsing MS given its ability to reduce relapse rates by up to 68% and the risk of  disability 
progression by 54%, and its generally favorable tolerability profi le. Following the occurrence of  two cases of  progressive multifocal leukoencephalopathy 
(PML) in natalizumab-treated patients and an extensive safety evaluation that revealed no additional cases, two risk management programs to evaluate the 
long-term safety of  natalizumab were initiated: the TYSABRI 

Outreach: Unifi ed Commitment to Health (TOUCH™) Prescribing Program and the TYSABRI Global ObseRvation Program In Safety (TYGRIS). 

Methods: The TOUCH™ Prescribing Program ensures the appropriate and informed use of  natalizumab; all US prescribers, infusion sites, and patients are 
required to enroll in the program before initiating natalizumab treatment. In TOUCH™; the incidence of  serious opportunistic infections, including PML, 
deaths, and discontinuations is assessed. TYGRIS is a voluntary global observational study evaluating the long-term safety of  natalizumab in the clinical 
practice setting. Approximately 5000 patients, including patients from TOUCH™, will be assessed for medical/MS history; prior use of  natalizumab or 
immunomodulatory, anti-neoplastic, or immunosuppressive agents; and serious adverse events, including serious opportunistic infections such as PML and 
malignancies every 6 months for up to 5 years. 

Results: As of  mid-December 2007, up to 30,900 patients have been treated with natalizumab in the clinical study and postmarketing settings combined. The 
most current exposure and safety data, including those from TOUCH™ and TYGRIS, will be presented. Conclusions: Preliminary results from TOUCH™ 
and TYGRIS support a favorable benefi t-risk profi le of  natalizumab. Combined data from these studies represent the largest long-term follow-up undertaken 
by any sponsor for a single MS therapy, and will increase our understanding of  the long-term safety of  natalizumab in relapsing MS. 

Study Supported by: Biogen Idec, Inc. and Elan Pharmaceuticals, Inc.
Disclosure: Drs. Belcher, Bozic, Hyde, Kim, Kooijmans-Coutinho, and Panzara, and Ms. Lynn are employees of  Biogen Idec and hold stock in the company.

 Choon Cha, MD
 Richard Kim, MD;  Glyn Belcher, MA, PhD;  Carmen Bozic, MD;  Robert Hyde, PhD;  Frances Lynn, MSc; 

 Michael A. Panzara, MD, MPH;  Mariska Kooijmans-Coutinho, MD, PhD              
Biogen Idec, Inc.

14 Cambridge Center
Cambridge, MA 2142

United States
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(S33) QUALITY OF LIFE AS IMPACTED THROUGH THERAPEUTIC RECREATION AND HYDROTHERAPY

This session will present quality of  life research gathered from both the participation in an MS hydrotherapy program and a specialized MS adult day program 
focusing on Therapeutic Recreation. The use of  annual client surveys which assess client perceptions of  quality of  life as a result of  attending a specialized 
adult day program and/or attending hydrotherapy provide the day program and hydrotherapy program a basis for understanding the perceptions of  their 
quality of  life and functioning. Clients have been given these surveys anonymously for the last ten years. Client answers to each of  the questions on physical 
and emotional functioning will be presented to show an overall picture of  client perceptions. This presentation will present the results that clients’ state that 
they have a high quality of  life. Surface data showing that the functioning of  clients attending the day program has declined over the ten years however their 
perceptions of  functioning and quality of  life have not shown the same decline. Based on these results the day program and hydrotherapy program have and 
continue to try to improve their services to meet the ever changing needs of  their clientele. Examples of  outcome based changes will be presented to show 
the benefi t of  client surveys.

 Michelle King, MS CTRS
Rocky Mountain MS Center

mking@mscenter.org
Denver, Colorado 80221

United States
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(S34) LONG TERM EFFECT OF MODAFINIL ON MS RELATED FATIGUE

Short-term studies have documented confl icting results in the effect of  Modafi nil on MS related fatigue (Neurology 2005; 65: 1995-1997). In clinical practice 
Modafi nil is commonly utilized to improve function in patients that have fatigue related issues. A previous retrospective analysis from our database of  the 
effect of  Modafi nil on MS related fatigue in 64 patients showed a benefi cial response in 80% at 12 months ( 57th Annual Meeting of  AAN, Neurology 
Suppl., 2005). 

A new retrospective analysis of  patients treated at the Baptist Hospital East MS Center was performed. Inclusion criteria included a diagnosis of  defi nite 
MS by the Poser criteria and treatment with Modafi nil for MS related fatigue. A baseline Modifi ed Fatigue Impact Scale (MFIS) score was obtained within 
six weeks of  starting Modafi nil therapy. The change in MFIS scores were compared over time and patients were followed with Beck Depression Inventories 
(BI) and Expanded Disability Status Scales (EDSS) over the same intervals. One hundred and twelve patients met the inclusion criteria.

The repeated measures technique with and without the covariates of  EDSS and BI was used. The difference between the mean for intervals in which 
Modafi nil or an antidepressant were taken and intervals in which Modafi nil or an antidepressant were not taken in the same patient, who had intervals both 
with and without treatment, were averaged over all such patients. Results show: 1) antidepressant treatment signifi cantly affects BI, EDSS, Total MFIS Score, 
the Cognitive and Physical Subscale Scores of  the MFIS; and 2) Modafi nil does not signifi cantly affect any of  the response variables.

A multivariate analysis gives the same conclusions of  the univariate analyses. Antidepressant treatment affects Total MFIS Scores, BI, and EDSS (p=0.044). 
Modafi nil does not signifi cantly affect a linear combination of  responses (p=0.3811). 

Study Supported by: University of  Louisville Summer Research Scholar Program and Foundation of  the CMSC Student Research Scholarship Program

 Stephen Kirzinger, MD
 Justin Phillips, BA;  Angela Siegwald, RN                  

University of  Louisville-MS Care Center Program
500 South Preston Street

Louisville, KY 40292
United States
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(S35) PHYSICAL AND PATIENT REPORTED OUTCOMES IN MULTIPLE SCLEROSIS

Objective: Most Multiple Sclerosis (MS) clinical trials focus on relapses and MRI measures of  disease activity. Disease outcome measures in clinical trials 
and practice focus on physical outcomes and, in particular, the ambulation oriented Expanded Disability Severity Scale (EDSS). This study evaluated the 
relationships between various physical and patient reported outcomes (PROs) in MS patients. 

Methods: Charts were abstracted for 98 MS patients in a single MS center that captured both physician-evaluated outcomes and PROs. This study reports 
the last available evaluation. Spearman rank correlations and a recursive partitioning algorithm were used to evaluate relationships between 5 physical (box/
blocks, 9-hole peg, timed walk, Tinetti balance, and EDSS) and 3 PRO (modifi ed fatigue impact scale, Beck depression inventory, and Espworth sleepiness 
scale) measures in addition to standard demographic and disease characterizing variables. 

Results: The rank correlation between the box/blocks and nine-hole peg tests (standard tests for fi ne motor control) was 0.9 (p<0.001) while the rank 
correlation between box/blocks and timed walk was 0.71 (p<0.001). Moderate correlations were observed for the PROs: fatigue and depression was 0.57 
(p<0.001); fatigue and sleepiness was 0.52 (p<0.001); and depression and sleepiness was 0.39 (p<0.001). No signifi cant correlations were observed between 
either depression or sleepiness and any physical outcome measure. Fatigue was correlated with 9-hole peg (0.41, p=0.023), timed walk (0.44, p=0.014), and 
EDSS (0.34, p=0.013). The recursive partitioning algorithm found the strongest physical outcome associated with fatigue to be EDSS and the best split was 
at EDSS<= (“minimal” versus “mild” disability). 

Conclusion: Moderate correlations were found within the physical outcome measures and within PROs; but the relationship between physical outcomes 
and PROs was weak. Because most clinical trials and evaluating neurologists focus on physical measures in MS, it is likely that much of  the disease impact 
is being missed. 

Study Supported by: This research has been funded by Bayer Healthcare. 
Disclosure: Jason Jones is an employee of  Bayer Healthcare Pharmaceuticals.

 Stephen Kirzinger, MD1

 Michael B Nichol, PhD2;  Jason P Jones, PhD3

1University of  Louisville
601 South Floyd St

Louisville, KY 40202
United States

2University of  Southern California (California, United States)
3Bayer Healthcare (New Jersey, United States)
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(S36) HEALTH BENEFIT COSTS AMONG EMPLOYEES WITH MULTIPLE SCLEROSIS

Background: Several disease-modifying therapies (DMTs) are available for the treatment of  multiple sclerosis (MS). Limited data are available on direct and 
indirect costs among employed individuals with MS.

Objective: To assess the differences in health benefi t costs (HBCs) among employees treated with DMTs for MS.

Methods: A healthcare claims database of  US employees from 2001-2007 was used to analyze HBCs. Records of  785 patients with MS (ICD-9 code=340.
XX) were extracted, assigned to cohorts based on DMT [IFNß-1a IM (Avonex), IFNβ-1b (Betaseron), glatiramer acetate (Copaxone), or IFNß-1a SC 
(Rebif)], and followed for 1 year after their initial prescription. Two-part regression modeling was used to determine the annual cost differences (in 2007 
USD) between cohorts while controlling for demographics, job-related information, geography, and Charlson Comorbidity Index. 

Results: Data from 311 employees (n=156, Avonex; n=55, Betaseron; n=87, Copaxone; and n=13, Rebif) were eligible for analysis. Aside from small 
geographic differences, all patients were similar demographically. More Betaseron patients were full-time employees compared with Rebif  (98.2% vs. 84.6%) 
and Avonex patients had been with their current employer longer than Copaxone patients (9.8 vs. 7.0 years). Total HBCs were lower for Avonex ($18,167) and 
Betaseron ($17,953) compared with Rebif  ($26,970) and Copaxone ($21,194). Among the four DMTs, Avonex patients reported the lowest total sick leave 
(SL) and short-term disability (STD) costs. Of  these, Copaxone patients had signifi cantly (P<0.05) higher SL ($969 vs. $523) and STD ($1056 vs. $87) costs 
than Avonex. Long-term disability costs were numerically higher for Copaxone patients ($1,046) compared with Avonex ($202) patients (P=0.1925). 

Conclusions: Among employees treated for MS, Avonex patients reported the lowest sick leave and short-term disability costs compared with the other 
three DMTs. These differences in costs suggest Avonex patients may have higher productivity and lower disability than employees treated with other three 
DMTs for MS.

Study Supported by: Biogen Idec Pharmaceuticals, Cambridge, MA, United States. 
Disclosure: Dr. Kleinman, Mr. Brook, and Dr. Melkonian have received research support from Biogen Idec Pharmaceuticals, Cambridge, MA, United States.  Dr. Rajagopalan is an employee of  Biogen 
Idec Pharmaceuticals, Cambridge, MA, United States.

 Nathan Kleinman, PhD1

 Krithika Rajagopalan, PhD2;  Richard A. Brook, MS, MBA3;  Arthur K. Melkonian, MD1

1HCMS Group
1800 Carey Avenue, Suite 300

Cheyenne, WY 82001
United States

2Biogen Idec Pharmaceuticals (Massachusetts, United States)
3The JeSTARx Group (New Jersey, United States)
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(S37) INDEPENDENCE IS A KEY OUTCOME OF EFFECTIVE SAFETY PLANNING IN ABUSIVE RELATIONSHIPS

Introduction:  Abuse is a common and under-researched problem that is experienced by persons with MS and other chronic disabling conditions.  Abuse 
is the unequal distribution of  power and control in a relationship through mental, verbal, economic, sexual and physical abuse. The REACH Program of  
the National MS Society, Allegheny District Chapter, has developed a program to assist people with MS who have experienced abuse in any relationship.    
Often, abuse victims report that they don't want to end their relationship; they just want to end the abuse.  The same holds true for abused people with MS, 
but to a more extensive degree.  The majority of  abuse victims are emotionally and fi nancially dependent on their violent partner.  In addition to emotional 
and economic dependence, abuse victims with MS are often dependent upon their partner for physical and cognitive aid as well.   This dependence makes 
leaving abusive situations for people with MS even more diffi cult or impossible; subsequently, increasing independence through effective safety planning 
becomes key to ending abuse.  

Methods:  The chapter’s REACH Program assists every abused person in devising an individualized service plan.  Each plan includes a safety and emergency 
escape plan, referrals to local victims' service agencies, crisis intervention and empowerment counseling.    

Results:  Over the last two years, 164 persons with MS who reside within the chapter region have disclosed that they experience abuse and have received 
services through this program.  In addition to safety planning, fi nancial assistance was provided to compensate for losses as a result of  the abuse, including 
assistance for: transportation (court, doctors' appointments), relocation (fi rst month's rent, security deposit, PO boxes), utilities (connection fees, unpaid 
balances), reparation (destroyed, damaged items) and respite (counseling, attendant care). 

Conclusion:  Empowerment through education, hope, and appropriate safety planning can result in maintaining, restoring, or increasing independence of  
persons with MS who are in abusive relationships.  Decreasing abuse can ultimately impact physical, psychological and emotional wellness.  

Study Supported by: FISA

 Sherie Lammers, Medical Advocate1

 Anne Mageras, MSW2;  Margie O'Leary, MSN, RN, MSCN2

1Allegheny General Hospital
1501 Reedsdale Street, Suite 105

Pittsburgh, PA 15233
United States 

2University of  Pittsburgh MS Center (Pennsylvania, United States)
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(S38) RESISTANCE EXERCISE TRAINING AND QUALITY OF LIFE INDICIES IN MULTIPLE SCLEROSIS

Multiple sclerosis (MS) symptoms often result in compromised physical and psychological health and consequently reduced quality of  life. Although regular 
physical activity increases functional capacity in MS, its effects on quality of  life indices are not well characterized. 

Objective: The purpose of  this study was to investigate the effects of  progressive resistance training on quality of  life indices in MS. 

Methods: Nine volunteers (age: 50.4 ± 7.7 yrs, wt: 84.2 ± 22.1 kg, disability score 5.1 ± 0.7/10) performed upper and lower body exercises 3 days per week 
for 16 weeks. Participants completed the MS Quality of  Life Inventory (MSQLI) before and after the training program. The MSQLI assesses 10 health-
related domains specifi c to people with MS. 

Results: Improvements in upper and lower body muscle strength, muscle endurance and walking speed were observed following the training program 
(p<0.05 for all). Of  the 10 separate scales, scores improved for self-reported fatigue (MFIS; 17%), perceived defi cits questionnaire (PDQ; 33%) and the 
health status questionnaire (SF-36; 16%) (all p<0.05) while the pain effect scale (PES; 27%) had a tendency to improve (P=0.10). Although not signifi cant, 
the average percent change for the remaining seven scales were: mental health inventory (MHI; 3%), modifi ed social support scale (MSSS; 3%), sexual 
satisfaction scale (SSS; 6%), bowel control scale (BWCS; 12%), bladder control scale (BLCS; 19%) and impact of  visual impairment scale (IVIS; 33%). 

Conclusion: Based on our results, progressive resistance training promotes favorable changes in quality of  life indices and should be considered as an 
adjunctive therapy in MS. Further research, using a larger cohort of  participants, is needed to more fully characterize the infl uence of  resistance exercise on 
health and quality of  life indices in people with MS. 

Study Supported by: National Multiple Sclerosis Society

 Rebecca Larson, MS
 Sean McCoy, MS;  Lesley J. White, PhD

University of  Georgia
330 River Rd, Ramsey Center

Athens, GA 30602
United States
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(S39) PURE-TONE HEARING SENSITIVITY FOR INDIVIDUALS WITH MULTIPLE SCLEROSIS

The nature and prevalence of  auditory problems associated with multiple sclerosis (MS) is incompletely understood. No particular confi guration of  pure-
tone hearing loss has been associated with MS, although some studies have suggested that a loss of  hearing in the high frequencies, and low frequencies may 
be common. Other studies suggest that only a small percentage of  individuals with MS have any loss in pure-tone hearing sensitivity. The purpose of  the 
present investigation was to examine further pure-tone hearing sensitivity in a large group of  subjects with MS.

Fifty subjects with a diagnosis of  defi nite MS completed a comprehensive audiometric evaluation. Specifi cally, pure-tone air- and bone-conduction hearing 
thresholds were obtained at 250 Hz through 8000 Hz in both ears using standard test procedures. In order to confi rm pure-tone test results, measures of  
monaural speech recognition, which included the attainment of  speech reception thresholds (SRT) and word recognition scores (WRS), also were obtained. 
All testing was conducted in a double-walled sound-treated chamber which was adjoined to a single-walled control room and using an audiometer and insert 
earphones.

Study results revealed a mean pure-tone average of  21 dB in both ears. Similar results were obtained for the SRT in each ear. Mean WRSs of  93% and 91% 
were obtained in the right and left ears respectively. These average test results are consistent with normal hearing. This is not surprising given that the majority 
of  subjects had normal hearing in both ears (66%). In fact, only 12% of  the subjects exhibited greater than a mild degree of  hearing loss in either ear. 

These results confi rm that few individuals with MS experience signifi cant pure-tone hearing loss; however, the percentage of  individuals with MS having 
signifi cant hearing loss was slightly greater than that found in the general population. The implications of  these fi ndings will be discussed.

 M. Samantha Lewis, PhD1

 Michele Hutter, MS1;  David Lilly, PhD1;  Mary Fitzpatrick, NP2;  Dennis Bourdette, MD2,3;  Stephen Fausti, PhD1               
1NCRAR

3710 SW US Veterans Hospital Rd. (NCRAR)
Portland, OR 97229

United States
2Portland VAMC (Oregon, United States)

3Oregon Health & Science University (Oregon, United States)
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(S40) A CRITICAL ANALYSIS OF CLINICAL BALANCE TESTS IN PEOPLE WITH MULTIPLE SCLEROSIS

Background/Purpose: Falls are common in patients with Multiple Sclerosis (MS). Many clinical balance tests have been reported to be useful in assessing 
fall risk in elderly individuals. However, it has not been confi rmed whether common clinical balance tests can be used to accurately predict fall risk in persons 
with MS. The purpose of  this study was to determine if  the currently accepted cut-off  scores established within the geriatric population for clinical balance 
tests are applicable for patients with MS and to establish if  the sensitivity can be maximized. 

Participants: Thirty-fi ve ambulatory persons with a defi nitive diagnosis of  MS aged 41 - 72 years (mean [sd] = 57.1 [8.70]; mean [sd] MS duration = 12.78 
[10.26] years). 

Methods: Each individual completed the Berg Balance Scale (BBS), Dynamic Gait Index (DGI), Functional Reach Test (FRT), and the 8’ Timed Up and 
Go (8’TUG). Based on a detailed fall history participants were divided into groups of  fallers (≥2 falls in the last 6 months) and non-fallers (<2 falls in the 
last 6 months). Comparisons between faller and non-faller groups were performed via independent t tests (p<.05). In addition, validity indices (sensitivity, 
specifi city, receiver operating characteristic curves and LR ratios) were calculated for each balance test using currently accepted geriatric cut-off  scores. 

Results: Fifteen participants (43%) were classifi ed as fallers. Scores between groups were statistically signifi cant for the BBS, DGI, 8’TUG and the stair climb 
test. The sensitivities ranged from .47-.80. The only test that showed a moderate sensitivity was the DGI (.80). Specifi city using the established cut off  scores 
ranged from 0.4-0.8. The Berg and 8’ TUG had the highest specifi cities (80). 

Discussion and Conclusion: Many complications are associated with a fall and relatively little adverse effects occur from fall prevention. Therefore, we 
propose new cut-off  scores that maximize sensitivity for individuals with MS.

 Cielita Lopez-Lennon, SPT
 Carrie Hoffmeister, SPT;  Warren Lake, SPT;  Lee Dibble, PT, PhD, ATC;  Ed Gappmaier, PT, PhD            

University of  Utah
3005 S. Plateau Drive

Salt Lake City, Utah 84109
United States
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 (S41) PATIENTS' DECISION-MAKING ABOUT TREATMENT FOR MULTIPLE SCLEROSIS

People with chronic illnesses such as multiple sclerosis (MS) face daily self-care decisions and in recent years, have sought greater involvement in their health 
care options. Increasingly, nurses are playing key roles with their patients particularly in the decision-making process around MS therapy initiation. Although 
the treatment of  MS has become possible with the advent of  disease-modifying therapies, the personal decision to initiate therapy is complex given the 
absence of  cure, the lack of  clarity as to who will benefi t and to what degree, the lack of  clear criteria for defi ning optimal versus suboptimal response to 
therapy, and the possibility of  continued disease activity despite treatment.

The literature on the effi cacy, risks, side effects and adherence associated with the use of  disease-modifying therapies in relapsing-remitting MS is proliferating. 
However, there are important gaps about the patients’ treatment decision-making experience and the different aspects involved in negotiating this decision 
to accept, refuse or delay treatment (e.g. health beliefs related to using medication, developmental life priorities such as pregnancy, the role of  the family, and 
the decision support needs of  individuals eligible for treatment).

To effectively support people faced with options about their health, there is a need for evidence-based clinical strategies that take into account people’s values 
and life context. The purpose of  this presentation is to present the preliminary fi ndings from a phenomenological study that explored the experience of  
making a fi rst decision about treatment with disease-modifying therapies among individuals with different life histories of  relapsing-remitting MS. Key themes 
and the deliberative process that patients undergo when they make a treatment decision will be highlighted. The study fi ndings will inform best practice and 
will assist nurses to provide decision support and facilitate the decision-making processes in individuals with multiple sclerosis eligible for treatment. 

Study Supported by: Newton Foundation and the Foundations of  the  Montreal General, Royal Victoria and Montreal Children's Hospitals and the International Organization of  Multiple Sclerosis 
Nurses.
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(S42) BG00012 (DIMETHYL FUMARATE) ACTIVATION OF NRF2 AND MODULATION OF DISEASE

Background: Infl ammatory and oxidative stress is thought to contribute to CNS damage in multiple sclerosis (MS). Here we show that dimethyl fumarate 
(DMF), the active component of  the novel oral MS therapeutic agent BG00012, is an activator of  Nrf2, a transcription factor critical for cellular resistance 
to oxidative stress, immune homeostasis, and recently implicated as a regulator of  myelin maintenance and therapeutically relevant target for cyto- and 
neuroprotective agents. 

Methods: Effects of  BG00012 on Nrf2 stability and function were studied using Western blotting, immunohistochemistry, and reporter assays. Effects on 
disease activity and CNS histological integrity were analyzed in mouse and rat experimental autoimmune encephalomyelitis (EAE) models. 

Results: DMF inhibited disease progression and infl ammatory infi ltration of  CNS in the acute mouse and chronic relapsing rat EAE. In addition, DMF 
and its primary metabolite monomethyl fumarate (MMF) diminished demyelination and axonal loss in late chronic mouse EAE. In vitro, DMF and 
MMF stabilized Nrf2, stimulated Nrf2-dependent transcriptional activity, and caused accumulation of  NQO1, the prototypical Nrf2 target gene product. 
Accordingly, increased Nrf2 levels and NQO1 activity were detected in the CNS of  DMF-treated animals. In the phase 2b study, BG00012 240 mg three 
times daily reduced the number of  new or enlarging T2 lesions over 6 months by 48% compared with placebo (p<0.001), but decreased the number of  new 
non-enhancing T1 black holes by 53% (p=0.014). 

Conclusions: BG00012 is an activator of  Nrf2, a transcriptional regulator central to oxidative stress response, essential for immune homeostasis, and 
identifi ed as a major cyto- and neuroprotective mechanism. Taken together, the ability of  BG00012 to activate Nrf2, its biological effects observed in EAE, 
and the effect on non-enhancing T1 black holes in MS, suggest that BG00012 may provide a distinct dual therapeutic modality by targeting an important 
neuroprotective and anti-infl ammatory pathway. 

Study Supported by: Biogen Idec, Inc..  
Disclosure: M. Lukashev, S. Goelz, K. Dawson, and G. O’Neill are employees of  Biogen Idec and hold stock in the company.  W. Zeng and S. Ryan are employees of  Biogen Idec. R.A. Linker has received 
speaker honoraria from Biogen Idec.  D.-H. Lee and B. Drukarch have no potential fi nancial confl icts to disclose.  A.-M. Van Dam has received research support from Biogen Idec.  R. Gold has received 
compensation for serving on an advisory board and speaking, and has received research support from Biogen Idec.
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(S43) COMORBIDITY INFLUENCES THE CLINICAL CHARACTERISTICS OF MULTIPLE SCLEROSIS

Background: Comorbidity may affect the clinical phenotype of  chronic diseases including multiple sclerosis (MS). Phenotypic differences may be important 
for prognosticating and making treatment decisions. Little is known about the infl uence of  comorbidity on clinical characteristics of  MS. 

Objective: Using the North American Research Committee on Multiple Sclerosis (NARCOMS) Registry, we described comorbidities present at diagnosis of  
MS; and determined whether comorbidities present at diagnosis infl uence ages of  symptom onset and diagnosis, or clinical course.

Methods: Registry participants self-report demographic and clinical information regarding their MS at enrollment and semi-annually thereafter. In the 
Fall 2006 participants were queried regarding physical and mental comorbidities, including date of  diagnosis; smoking status; current height; and past and 
present weight. We grouped comorbidities into categories: physical, mental, vascular, autoimmune, cancer, visual, musculoskeletal, and gastrointestinal; 
and categorized participants according to the presence or absence of  comorbidity at onset and diagnosis of  MS. We compared the clinical course at onset 
between affected and unaffected participants in each comorbidity category, and compared ages of  symptom onset and diagnosis.

Results: At MS diagnosis a substantial proportion of  affected persons had physical (24%), or mental (18%) comorbidities; a positive smoking history (53%); 
and overweight or obesity (50%). Vascular, autoimmune, cancer, visual, and musculoskeletal comorbidities were associated with a later age of  symptom 
onset and diagnosis. Among women, the odds of  a relapsing course at onset were increased if  obesity (OR 1.55; 1.21-1.98), mental (OR 1.47; 1.13-1.92), or 
gastrointestinal (OR 1.63; 1.12-2.36) comorbidities were present at symptom onset. Among men, the odds of  a relapsing course were increased if  mental 
comorbidities (OR 2.61; 1.18-5.88) were present.

Conclusion: Comorbidities are often present when MS is diagnosed, and are associated with differences in the age of  symptom onset, age of  diagnosis, and 
type of  clinical course.

Study Supported by: Supported partly by NIH, National Institute of  Child Health and Human Development, Multidisciplinary Clinical Research Career Development Program Grant K12 
HD04909. The CMSC/NARCOMS Registry is supported by the Consortium of  Multiple Sclerosis Centers.
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(S44) PREDICTORS OF PERCEIVED STRESS IN A MULTIPLE SCLEROSIS POPULATION

Research has demonstrated associations between stressful life events and symptom exacerbation in persons with multiple sclerosis (MS). Stress may also 
impact individuals with a disability more severely due to their vulnerable health status and lack of  adequate resources. The stress and coping literature shows 
that patients’ perception of  stressors is more predictive of  their level of  distress and physical symptoms than is number of  stressors. In order to fi ll gaps in 
the literature, we explored what factors might contribute to the perception of  stress in persons with MS.

A large cross-sectional sample (n=1,063) of  community-dwelling adults with MS completed a self  report mail survey. Information on demographics, health 
symptoms, social support, and MS disability were collected. Perceived stress was assessed using the 4-item Perceived Stress Scale (PSS). Multiple linear 
regression modeling was used to identify factors signifi cantly associated with perceived stress.

In our sample, the mean PSS score was 6.20 (SD=3.60), with 28.4% of  patients scoring 9 or greater (scale: 0-16). Increased depression, fatigue, and level of  
disability were associated with increased stress while increased social support and age were associated with reduced stress. Of  the variance in stress explained 
by the model, depression explained signifi cantly more variance than any other factor.

These results suggest that 1) certain person- and disease-related variables play an important role in the perception of  stress among those living with MS and 
2) perceived stress in persons with MS may be higher than that reported by other chronically ill populations (e.g., patients with kidney disease). Although 
the relationship between depression and perceived stress should be interpreted with caution, our fi ndings could be used to guide development of  stress 
management interventions for patients with MS. 

Study Supported by: This project was supported by grants from the United States National Institute on Disability and Rehabilitation Research (#H133B031129) and the National Institutes of  Health 
(#5U01AR052171-03) to University of  Washington.
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(S45) AGE AND COMORBIDITY IN VETERANS WITH MULTIPLE SCLEROSIS

Background: There are few studies that have systematically examined comorbid conditions in patients with MS. Concurrent with MS-associated conditions, 
increasing age also confers vulnerability for many health conditions. Understanding patterns of  comorbidity in MS patients across age spans could potentially 
enhance delivery and focus of  health care services. 

Objective: To explore the prevalence of  comorbidity conditions in veterans with Multiple Sclerosis (MS) and examine the relationship of  comorbidity to 
age. 

Design/Methods: We identifi ed 16,074 MS veterans from fi scal year 1998 to 2006 through a retrospective query of  the Veterans Health Administration 
database. MS patients were classifi ed into six age groups (<35, 35-44, 45-54, 55-64, 65-74 and ≥ 75). We calculated prevalence of  each selected condition 
from both inpatient and outpatient encounters. Chi-square test was applied to examine the relationship between prevalence and age.

Results: Across all ages, psychiatric disorders, hypertension, depression, neurogenic bladder, and spinal cord injury are the top fi ve leading comorbid 
conditions (ranged from 27-44% of  patients). Many MS- and age-associated conditions were found in which prevalence increased signifi cantly with age 
(p<.0001). These include but were not limited to urinary tract infection, neurogenic bladder, decubitus ulcer, arthritis, hypertension, and ischemic heart 
disease. Alcoholism and substance abuse signifi cantly decreased with age (p<.0001). Psychiatric disorders and depression were most prevalent in the middle 
three age groups (ranged from 38-49%) and least prevalent in the two oldest age groups. Relationship of  comorbidity to MS subtype and disability are being 
explored among a subset of  the patients who participated in our Multiple Sclerosis Surveillance Registry.  

Conclusion/Discussion: Elderly MS patients suffered most with a variety of  MS- and age-associated conditions which require comprehensive service 
strategies to optimize their health status. Clinicians should be aware of  the many forms of  psychiatric disorders in young and middle age patients and provide 
early interventions and treatments. 
 
Study Supported by: MS Center of  Excellence-East, Baltimore
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 (S46) MS RELAPSE PREVALENCE: EFFECT OF VARYING DEFINITIONS FROM A CLAIMS DATABASE

Background: Administrative claims information would be useful for conducting outcome studies of  the effectiveness of  multiple sclerosis (MS) therapies; 
however, consensus criteria to identify patients who experience a relapse are lacking.

Objective: To explore alternative defi nitions of  relapse using claims-based data to document estimates of  relapse prevalence in MS patients.

Design/Methods: Subjects were identifi ed from the PharMetrics (Watertown, MA) Patient-Centric database who were diagnosed with MS or had ≥1 
disease-modifying drug (DMD)–prescription claim (interferon β-1a, interferon β-1b, or glatiramer acetate) from July 1, 2000 through December 31, 2004. 
In continuously eligible patients, relapse occurrence was evaluated for the 24 months following the fi rst DMD prescription claim. Variables used to identify 
relapses included hospitalization, emergency room (ER) use, steroid use, and worsening of  symptoms (eg, ataxia, spasticity, tremor, speech problems). Four 
defi nitions of  relapse were used to evaluate relapse prevalence during the 24-month follow-up period: (1) MS hospitalization or ER visit, (2) defi nition 1 plus 
injectable methylprednisolone use, (3) defi nition 1 plus any steroid use, or (4) defi nition 3 plus presence of  a diagnosis indicating worsening symptoms. 

Results: Subjects (N=2400) had a mean (standard deviation) age of  43.9 (9.4) years, and 76.3% were women. Relapse was identifi ed in 8.2% (n=197) of  
patients using the most restrictive defi nition of  ≥1 MS hospitalization or ER visit. The percentage of  patients meeting the defi nition of  a relapse increased 
to 19.9% (n=454) when use of  injectable methylprednisolone was included in the defi nition and further increased to 44.3% (n=1064) with the use of  any 
steroid. Application of  the most liberal defi nition resulted in 79% (n=1897) of  patients identifi ed with a relapse.

Conclusion/Discussion: The prevalence estimates of  relapse vary depending on the claims-based criteria applied and highlight the need for validation of  
claims-based criteria with clinical records to accurately identify MS relapses. 

Study Supported by: EMD Serono, Inc. and Pfi zer Inc.  
Disclosure: Dr. Meletiche is employed by EMD Serono, Inc.  Dr. Kozma is a paid research consultant for EMD Serono, Inc.
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 Chris Kozma, PhD2
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(S47) TREATMENT ADHERENCE AND SEVERE RELAPSES IN MULTIPLE SCLEROSIS PATIENTS

Background: Disease-modifying drugs (DMDs) can reduce the frequency and severity of  multiple sclerosis (MS) relapses. MS requires long-term treatment, 
and little is known about the relationship between treatment adherence and incidence of  MS relapses.

Objective: To evaluate the relationship between treatment adherence and the incidence of  severe relapses using medication possession ratio (MPR).

Design/Methods: MS patients, selected from the PharMetrics (Watertown, MA) Patient-Centric database, had ≥1 MS diagnosis or ≥1 DMD-prescription 
claim (interferon beta-1a, beta-1b, or glatiramer acetate) between July 1, 2000 and December 31, 2004. Continuously eligible patients were evaluated for 6 
months before the date of  fi rst DMD prescription (index date) and 24 months after the index date. Evidence of  ≥1 MS-related hospitalization or emergency 
room visit was used to defi ne a severe relapse. Adherence was measured by MPR, and patients were categorized as adherent (≥80%) vs nonadherent (<80%). 
Covariates included age, drug, gender, and treatment history (naive vs previously treated). Previously treated patients had ≥1 DMD prescription in the 6 
months before the index date.

Results: Subjects (N=2400) had an average (standard deviation) age of  43.9 (9.4) years, 76.3% were women, and 77.8% (n=1867) were enrolled in commercial 
plans (HMO, 38.6% [n=927]; PPO, 40.8% [n=978]). During the evaluation period, 8.2% (n=197) of  patients had evidence of  a severe relapse. The age and 
gender of  patients with severe relapse closely refl ected that of  the entire sample. Of  patients with severe relapses, more were nonadherent than adherent 
(61.4% [n=121] vs 38.6% [n=76], respectively). Using severe relapses as the dependent variable, a logistic regression for MPR, age, gender, drug, and patient 
type found nonadherent patients twice as likely to have experienced a severe relapse (OR=1.976; 95% CI, 1.462–2.686) compared with adherent patients.

Conclusion/Discussion: In this study, nonadherence with DMD therapy was signifi cantly associated with higher likelihood of  severe relapses. 

Study Supported by: EMD Serono, Inc., and Pfi zer Inc.  
Disclosure: Dr. Meletiche is employed by EMD Serono, Inc.  Dr. Kozma is a paid research consultant for EMD Serono, Inc.  Mr. Bennett is employed by EMD Serono, Inc.  Dr. AL-Sabbagh is 
employed by EMD Serono, Inc.
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(S48) EFFICACY AND SAFETY OUTCOMES IN MULTIPLE SCLEROSIS PATIENTS TREATED WITH MITOXANTRONE

Objective: To determine short-term clinical effectiveness and long-term safety of  mitoxantrone therapy for MS and identify factors which best predict 
outcomes and rates of/reasons for treatment discontinuation.

Background: Most mitoxantrone studies describe multiple sclerosis (MS) patients treated in Europe or clinical trials. Use of  immunosuppressive/disease 
modifying therapies and methods of  health care delivery vary by country. This may impact on rates of  treatment continuation, effi cacy, adverse events and 
post-treatment monitoring compliance.

Design/Methods: 129 patients ages 18-67 were studied (28 relapsing; 101 secondary progressive (SP). A-priori treatment plans were established for each 
patient with a goal of  stabilization. Cumulative dose median: 33.2 mg/m2 (2.2-80.8). Ninety patients (Group1) received treatment at a hospital-based MS 
clinic between 12/01/00 and 07/04/2004; 39 (Group2) in one private practice from 01/01/04-01/09/2007.

Results: Early treatment discontinuation occurred in 55/90 Group1 patients (61.1%). Reasons for discontinuation: Ineffective, MD decision: 13/55; Patient 
decision: 20/55; Serious adverse events: 22/55. Likelihood of  discontinuation increased with increasing age regardless of  EDSS, MS type, dose (p<0.007). 
One death due to heart failure and one Non-Hodgkin’s lymphoma occurred (Group1) during post-treatment followup and no therapy-related leukemias. 
Group1 patients were followed 2-4 years post-treatment; Group2 followup is ongoing. Patients became less compliant with post-treatment monitoring 
recommendations over time. Clinically relevant reductions in annualized relapse rate (ARR) were observed (mean baseline ARR=0.91; 12month ARR=0.38; 
p<0.001). Patients with ≥ 1 pre-study relapses/year experienced a 74.0% reduction from baseline RR. 34 Group1 SP patients had worsened by ≥ 1.0 EDSS 
point during the year before starting mitoxantrone; 88.2% (N=30) had stabilized or improved by ≥ 1 EDSS points after one year’s treatment. 

Conclusions/Relevance: Mitoxantrone safety and effi cacy results were consistent with known profi les, with signifi cant clinical benefi t observed during year 
one. Increased emphasis on post-treatment monitoring among MS patients receiving mitoxantrone in outpatient care settings is recommended. 
 
Study Supported by: EMD Serono, Inc.   
Disclosure: Colleen Miller - NP Nurse Advisary Board.  David Hojnacki,- speaking and consulting fees.  Robert Zivadinov-speaking and consulting fees.  Bianca Weinstock-Guttman- Advisory Board, 
consulting and speaking fees.
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(S49) RELATIONSHIP BETWEEN PAIN AND CLINICAL OUTCOMES IN MS: EFFECTS OF NATALIZUMAB

Background: Patients with multiple sclerosis (MS) often experience pain, which compromises routine functioning and health-related quality of  life (HR-
QoL). Natalizumab (TYSABRI®) demonstrated signifi cant effi cacy on clinical outcomes and HR-QoL in pivotal studies of  relapsing MS patients. The 
relationship between disease activity and pain in relapsing MS, and the effects of  natalizumab were evaluated. 

Methods: Data from AFFIRM (natalizumab monotherapy) and SENTINEL (natalizumab+interferon beta-1a) patients were analyzed. Changes in Medical 
Outcomes Study Pain Effects Scale (MOS-PES) scores (baseline range: 6-30) from baseline to Year 2 were determined. An ordinary least squares regression 
model was used to assess associations between baseline patient demographics or disease characteristics and pain. Furthermore, relationships between on-
study relapse rates or disability progression and changes in MOS-PES score were evaluated. Natalizumab treatment effects were assessed using an analysis 
of  covariance adjusted for baseline Expanded Disability Status Scale (EDSS) and MOS-PES scores. 

Results: AFFIRM patients with baseline EDSS scores ≥2.0 had higher baseline MOS-PES scores compared with patients with baseline EDSS scores of  0 
(11.9-16.7 vs. 9.3; P≤0.017). Similar results were observed in SENTINEL. MOS-PES scores improved from baseline to Year 2 in placebo patients without 
relapses and worsened in those with ≥2 relapses (AFFIRM: -0.65 vs. 1.84; SENTINEL: -0.44 vs. 1.29; P=0.010). Similarly, MOS-PES scores improved from 
baseline to Year 2 in placebo patients without EDSS progression and worsened in those with progression (AFFIRM: -0.26 vs. 2.13; SENTINEL: -0.10 vs. 
1.28; P≤0.013). Natalizumab improved changes in MOS-PES scores over 2 years compared with placebo (n=175; -1.69 vs. 0.59, P=0.023) in an analysis that 
excluded patients in the most benign disease quartiles (baseline MOS-PES score ≤8 or EDSS score ≤1.5). 

Conclusions: Pain is related to relapses and EDSS progression in MS. Natalizumab treatment was associated with more pain improvement in patients with 
higher baseline levels of  disability and pain. 

Study Supported by: Biogen Idec and Elan Pharmaceuticals.  
Disclosure: Dr. Miller has received personal compensation from Biogen Idec for a speaking engagement. Dr. Calabresi has served on an advisory board or consulted for and has received reseach support 
for clinical trials from Biogen Idec. Prof. Confavreux has received compensation for speaking and serving on scientifi c advisory boards for and has received research support from Biogen Idec. Dr. Galetta 
has received speaking honoraria and research grant support from Biogen Idec. Dr. Giovannoni has received compensation from Biogen Idec for serving on a scientifi c advisory board and speaking. Prof. 
Havrdova has received compensation from Biogen Idec for consulting services and lecturing. Dr. Hutchinson has received consultation fees from Biogen Idec for serving on a medical advisory board for a 
clinical trial. Prof. Kappos has received fi nancial support for research activities from Biogen Idec. Dr. Lublin has served as a consultant and/or speaker for and has received educational and/or research 
funds from Biogen Idec. Prof. Miller has received compensation for consulting services from Biogen Idec, and through grants held by the Institute of  Neurology, has received research grant support from 
Biogen Idec. Dr. O Connor has received consulting fees and grant support from Biogen Idec. Dr. Phillips has received personal compensation for serving on a scientifi c advisory board, speaking, and 
consultation services from Biogen Idec, and for speaking from Elan, and has received research support from Biogen Idec. Prof. Polman has received consulting and lecture fees and grant support from 
Biogen Idec. Dr. Stuart has received compensation for consulting and speaking, and grant support for research activities from Biogen Idec. Dr. Weinstock-Guttman has received personal compensation for 
consulting, speaking, and serving on a scientifi c advisory board, and fi nancial support for research activities from Biogen Idec. Dr. Wynn has received fi nancial support for research from Biogen Idec. Drs. 
Pace, Hyde, Kim, and Panzara are employees of  Biogen Idec and hold stock in the company. Prof. Radue, Dr. Rudick, and Dr. Wajgt have nothing to disclose.
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(S50) THE IMPACT OF MRI TESTING ON MS PATIENTS’ TREATMENT DECISIONS, ADHERENCE TO MEDICATION AND IN 
THE MANAGEMENT OF THEIR OVERALL HEALTHCARE.

Magnetic resonance imaging (MRI) is an important tool in diagnosing multiple sclerosis and tracking its progression.  While MRI exams enable physicians 
to better understand and manage the treatment of  their MS patients, uninsured and underinsured MS patients are often unable to afford an MRI.  Through 
the MRI Institute, the Multiple Sclerosis Association of  America (MSAA) provides fi nancial assistance to MS patients in obtaining an MRI.  MSAA recently 
conducted a survey of  patients who have participated in the MRI Institute to fi nd out how the MRI results had affected their treatment plan and the overall 
management of  their MS.  

A survey was sent out to MS patients who had used the MRI Institute within the last year, of  whom 220 patients completed and returned the survey. While 
51% of  patients reported that their doctor suggested having an MRI at least once a year, 93% of  respondents needed the MRI Institute to either cover the full 
cost of  an MRI (63%) or to pay their insurance deductible (30%). 91% of  patients discussed the results of  their MRI with their physician, and 29% reported 
that the MRI had shown that their condition had worsened.

75% of  respondents currently use an FDA approved medication in the treatment of  their MS. After receiving the results of  their MRI, 29% of  respondents 
reported that they had resumed taking their prescribed medication after having stopped for some time, switched from one approved MS treatment medication 
to another, or used one of  the MS treatment medications for the fi rst time.

Participants were also asked about other lifestyle changes they made after receiving their MRI results. 78% of  patients reported making one or more positive 
lifestyle changes, 48% reported making two or more positive changes and 27% reported making three or more positive changes.  Specifi cally, 39% reported 
making changes in their lifestyle (i.e. diet, exercise, rest); 32% began receiving treatment for an MS symptom; 33% visited or scheduled a visit to an MS clinic 
or specialist; and 35% became more active in monitoring their MS and/or seeking out more information about MS.

The research suggests that MRI results have a positive impact on decisions that MS patients make in regards to their treatment options, adherence to a 
prescribed medication and in managing their overall healthcare.

Study Supported by: Multiple Sclerosis Association of  America.  
Disclosure: Amanda Montague is the MSAA Western Regional Director; Robert Rapp is the MSAA Vice President for Programs & Evaluations; Manuela Bechtel is the MSAA Director of  the 
MRI Institute; Ronald Ringer is the MSAA MRI Institute Program Coordinator; Dr. Jack Burks is  MSAA's Chief  Medical Offi cer.

 Amanda Montague, EdM1

 Robert Rapp, MAPA1;  Manuela Bechtel1; Ronald Ringer1; Jack Burks, MD2 
1Multiple Sclerosis Association of  America

1819 Polk St., #326
San Francisco, CA 94109

United States
             

2University of  Nevada School of  Medicine (Nevada, United States)
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(S51) FUNCTIONAL ASSESSMENT AND CLINICAL BEFORE AND AFTER MITOXANTRONE

Mitoxantrone (Novantrone®) is FDA approved for administration for aggressive forms of  multiple sclerosis including relapsing remitting MS and secondary 
progressive MS recognizing the potential risk of  cardiomyopathy and leukemia. In considering this therapy, the side effects of  alopecia, nausea, vomiting, 
urinary tract infections, and oral lesions must also be weighed by the health care provider (HCP), the MS patient and family. The decision to begin, continue 
or stop treatment with this chemotherapy is determined by the HCP and patient based on outcomes and expectations from the treatment. Clinically, both 
neurological assessment and MRIs have shown the drug has been physiologically benefi cial, but there are no data prior to this study describing patients’ 
quality of  life indicators and functional abilities.

This study utilized the validated Functional Assessment of  Multiple Sclerosis (FAMS) to measure symptom experiences and quality of  life along with a 
visual analogue scale to measure potential symptoms from the chemotherapy. Measures were taken each 3 months with 20 patients with RRMS and SPMS 
as they received mitoxantrone for up to 2 years. Results regarding symptoms of  MS showed 70% reduction in some pain, some trouble walking and some 
trouble getting around. Results regarding Quality of  Life found 55% reduction in some worry over getting worse; 45% reduction in some feeling trapped; 
40% reduction in some feeling useless. Side effects also reduced 55% for some side effects and specifi cally, for nausea, after mitoxantrone from 40% to 5% 
with none at all. 

Study Supported by: Serono.  
Disclosure: Both authors have recieved consulting fees and honoraria for speaking and material support.  Linda Moore recieved release time for teaching at the University of  North Carolina from the 
Serono grant to support the time for this grant.

 Linda Moore, EdD, MSN, APRN
UNC Charlotte, School of  Nursing and Carolinas Health Care, MS Center

9201 University City Blvd
Charlotte, NC 28223

United States
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(S52) PHYSICAL ACTIVITY AND QUALITY OF LIFE IN MULTIPLE SCLEROSIS: ROLES OF DISABILITY, FATIGUE, MOOD, 
PAIN, SELF-EFFICACY, AND SOCIAL SUPPORT

Background: There has been a growing interest by researchers and clinicians in physical activity’s infl uence on quality of  life (QOL) in multiple sclerosis 
(MS). Based on a recent meta-analysis, physical activity training has resulted in a small improvement in QOL among those with MS (g = 0.23, 95% CI = 0.15, 
0.31; Motl & Gosney, in press). The effect of  physical activity on QOL may not be direct, but rather indirect and operate through factors such as disability, 
fatigue, mood, pain, self-effi cacy, and social support. 

Purpose: This study examined variables that might account for the relationship between physical activity and QOL in persons with MS. 

Methods: The sample (N = 292) included individuals with a defi nite diagnosis of  MS. The participants wore an accelerometer for seven days and then 
completed a self-report measure of  physical activity and measures of  disability, fatigue, mood, pain, self-effi cacy, social support, and QOL. The data were 
analyzed using covariance modeling in Mplus 3.0. 

Results: The model provided an excellent fi t for the data (χ2 = 51.33, df  = 18, p < .001, SRMR = 0.03, CFI = 0.98). Those who were more physically active 
reported lower levels of  disability (γ = −.50), depression (γ = −.31), fatigue (γ = −.46), and pain (γ = −.19) and higher levels of  social support (γ = .20), 
self-effi cacy for managing MS (γ = .41), and self-effi cacy for regular physical activity (γ = .49). In turn, those who reported lower levels of  depression (β = 
−.37), anxiety (β = −.15), fatigue (β = −.16), and pain (β = −.08) and higher levels of  social support (β = .26) and self-effi cacy for controlling MS (β = .17) 
reported higher levels of  QOL.

Conclusion: The observed pattern of  relationships supports the possibility that physical activity is indirectly associated with improved QOL in individuals 
with MS via depression, fatigue, pain, social support, and self-effi cacy for managing MS. 
 
Study Supported by: National Institute of  Neurological Diseases and Stroke (NS054050)

 Robert Motl, PhD
 Edward McAuley, PhD;  Erin M. Snook, MS;  Rachael C. Gliottoni, BS;                 

University of  Illinois at Urbana-Champaign
906 S. Goodwin Ave.
Urbana, Illinois 61801

United States
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(S53) MENINGOCOCCAL AND HUMAN PAPILLOMA VIRUS VACCINE ASSOCIATED RECURRENT ACUTE DISSEMINATED 
ENCEPHALOMYELITIS

Acute disseminated encephalomyelitis (ADEM) is a clinical diagnosis of  an infl ammatory demyelinating disease. The clinical course is usually monophasic 
but relapses can occur. Multiple Sclerosis is the most common idiopathic demyelinating disease seen in clinical practice which can be diffi cult to differentiate 
from recurrent ADEM. This disease state has been described following viral infections and various vaccinations. There have been no reported cases to date 
associated with the HPV vaccination. There are also no clinical based evidence guidelines or biological markers for the diagnosis.

We describe a case of  recurrent ADEM after HPV vaccination.

Case- 18 y female who developed fever and right side hemiparesis 1 week after HPV vaccination. CT, MRI, CSF was obtained. The patient was diagnosed 
with ADEM received IV Solumedrol for 3 days and symptoms signifi cantly improved. Six weeks later the patient developed left sided hemiparesis and cranial 
nerve dysfunction. Again, treatment was initiated with IV Solumedrol. Improvement of  symptoms occurred.

Conclusion
Discrimination between the ADEM and MS can be diffi cult, the diagnosis remains clinical and radiological.

HPV vaccination needs to be considered as the etiology of  acute disseminated encephalomyelitis.

 Juan Carlos Muniz, MD
 Stanley Krolczyk, DO, RPH;  Lise Casady, ARNP

University of  South Florida
12901 Bruce B. Downs Blvd MDC-55

Tampa, Florida 33612
United States
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(S54) PERSISTENCE WITH INTERFERON BETA AND GLATIRAMER ACETATE FOR MULTIPLE SCLEROSIS

Background: Disease-modifying treatments for MS have demonstrated effi cacy in improving clinical disease course. The present study examined patterns 
and predictors of  persistence with multiple sclerosis (MS) treatments, including interferon beta and glatiramer acetate (GA).

Methods: From the PharMetrics medical claims database, adults diagnosed with MS who initiated treatment with interferon beta (Avonex, Betaseron, 
or Rebif) or GA between 1995 and 2005 were identifi ed. We estimated continuous duration on the index treatment, and time to treatment switch or 
discontinuation, during 18 months of  follow-up. Comparisons between MS drugs were performed using Cox proportional hazards models, adjusting for 
other identifi ed predictors of  persistence. 

Results: A total of  6134 patients initiated treatment with a study drug (2146 Avonex, 590 Betaseron, 1174 Rebif, and 2224 GA); their mean age was 43 years, 
78% were female, and 16% had treatment with another MS drug prior to start of  the index drug. At one year after index drug start, 3988 (65%) patients 
persisted with the index drug; 1594 (26%) discontinued MS treatment for at least 90 days, and 552 (9%) switched to a different MS drug. Compared to 
Avonex initiators, patients initiating Betaseron were 2.4 times as likely to discontinue or switch during 18 months of  follow-up (95% CI, 2.1-2.8). Persistence 
with Avonex was nonsignifi cantly higher than with Rebif  and GA. Discontinuing and switching treatment were more likely among those aged <35 (hazard 
ratio 1.2, 95% CI 1.1-1.4) and with no prior use of  another MS drug (hazard ratio for prior use 0.8, 95% CI 0.7-0.9). 

Conclusions: Most patients remained on the same MS treatment for over 1.5 years. The specifi c drug used, younger age, and being naïve to MS treatment 
prior to the index drug were all predictive of  stopping or switching therapies. 

Study Supported by: Biogen Idec.  
Disclosure: Kitty Rajagopalan is employed by Biogen Idec

 Beth L. Nordstrom, PhD, MPH1

 Christopher Seaman1;  Matthew W. Reynolds, PhD1;  Kitty Rajagopalan, PhD2                 
1United BioSource Corporation

101 Station Landing
Medford, MA 2155

United States
2Biogen Idec, Inc. (Massachusetts, United States)
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(S55) TREATMENT GAPS AND INCIDENCE OF SEVERE MULTIPLE SCLEROSIS RELAPSES

Background: Patients often decline therapy for various reasons, which may be associated with a return of  their multiple sclerosis (MS) symptoms.

Objective: To evaluate the relationship between medication gaps and severe MS relapses. 

Design/Methods: Patients with ≥1 DMD (Avonex®, Betaseron®, Copaxone®, Rebif®) claim from 1/1/2000 through 12/31/2004 and who were 
continuously eligible for 24 months following their fi rst DMD prescription (index data) and 6 months before the index data were selected from the 
PharMetrics (Watertown, MA) database. Exclusion criteria included age <18 years or >65 years, use of  Tysabri® after the index date, study drug use in a 
healthcare facility, or residence in a long-term care facility. An MS-related hospitalization or emergency room visit was used to defi ne a severe MS relapse. 
The maximum gap in therapy (Maxgap), defi ned as the longest continuous period with no evidence of  study drug availability based on dispensing data 
and days’ supply, was categorized as 0–10 days, 11–89 days, and 90+ days. Covariates included age, gender, region, and treatment status, comorbidities, and 
therapy type. 

Results: 2388 patients met the study criteria. The mean age of  patients was 43.9 years, 76.4% were women, and 76.7% were new patients. Over the 24-month 
study period, 8.1% had ≥1 severe MS relapse. The 90+ day Maxgap group was signifi cantly associated with an increased risk of  severe relapse vs the 0–10 
day group (odds ratio [OR]=1.925; P=0.007). A reduced risk of  severe relapse was associated with monotherapy with any of  the 4 DMDs (ORs between 
0.450 and 0.552). Other signifi cant covariates were comorbidity and East region (ORs=1.090 and 1.495, respectively). Age, sex, and the other regions were 
not signifi cant at alpha=0.05.

Conclusion/Discussion: A higher risk of  severe MS relapse was associated with gaps in DMD therapy that exceeded 90 days compared with shorter or 
no gaps. 

Study Supported by: EMD Serono, Inc., and Pfi zer, Inc.  
Disclosure: Dr. Kozma and Dr. Dickson are paid research consultants for EMD Serono, Inc..  Dr. Meletiche is employed by EMD Serono, Inc.

 Darin T. Okuda, MD, MSc1

 Chris Kozma, PhD2;  Michael Dickson, PhD2;  Dennis Meletiche, PharmD3                 
1University of  California, San Francisco, UCSF Multiple Sclerosis Center

350 Parnassus Avenue, Suite 908
San Francisco, CA 94117

United States
2University of  South Carolina (South Carolina, United States)

3EMD Serono, Inc. (Massachusetts, United States)
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(S56) IMPROVED QUALITY OF LIFE AMONG PATIENTS TREATED LONG-TERM WITH GLATIRAMER ACETATE

Objective: To compare health-related quality of  life (HRQoL) among relapsing-remitting multiple sclerosis (RRMS) patients receiving long-term glatiramer 
acetate (GA) treatment with those having similar disease duration but remaining untreated or treated short-term with GA or beta-interferons.

Methods: Patients followed in year nine of  the prospective, open-label continuation of  the US pivotal study of  GA were consented for this cross-sectional 
survey [GA Group] at offi ce visits. MS Surveys were presented for home completion and mail-back. Concurrent RRMS comparators from the CMSC/
NARCOMS registry were selected by matching 4:1 (untreated) and 1:1 (per treatment) on gender, education level, present age + 2 years, and duration of  MS 
(years). Returned postcards affi rming participation prompted mailed MS Surveys. Each survey included the validated MS Quality of  Life Inventory (MSQLI), 
and Goodin’s MS Questionnaire (disability), satisfaction with life, health, therapy, (lower scores=more satisfaction) and sociodemographic characteristics. 
Matched paired comparisons used Hotelling multivariate T-square analysis and McNemar’s test. 

Results: Response rates were 94.8% for GA Group and 78.4% for comparators. The GA Group reported signifi cantly more life satisfaction (Mean [M]: 
2.20 vs. 3.03; 95%CI= 0.03, 1.45) and better health on the Mental Component Summary score (M: 49.55 vs. 44.59; 95%CI=-10.43, -0.09) of  the SF-36 in 
the MSQLI than matched untreated comparators. Relative to matched comparators treated with short-term GA or beta-interferons, the GA Group had 
signifi cantly lower mean disability scores and better health on the Physical Component Summary score of  the SF-36 and they reported greater satisfaction 
with therapy.

Conclusions: This comparative study of  HRQOL suggests that patients with RRMS who have been treated with GA long-term have realized more life 
satisfaction and better mental health than those with a similar disease duration who remain untreated, and their physical function may be better than those 
who have been treated short-term with GA or beta-interferons. 

Study Supported by: Teva Neuroscience.  
Disclosure: MerriKay Oleen-Burkey is a salaried employee of  Teva Neuroscience and receives stock options. MerriKay owns stock in Teva Neuroscience, Pfi zer and other healthcare companies. Kenneth 
Johnson is a consultant to Teva Neuroscience.

 MerriKay Oleen-Burkey, PhD1

 Kenneth Johnson, MD2;  Olympia Hadjimichael, MPH3;  Timothy Vollmer, MD4

1Teva Neuroscience
901 E. 104th Street, Suite 900

Kansas City, MO 64131
United States 

2University of  Maryland (Maryland, United States)
3Yale University (Connecticut, United States)

4Barrow Neurological Institute (Arizona, United States)
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(S57) TARGETED PSYCHOEDUCATIONAL INTERVENTION IN MULTIPLE SCLEROSIS

Purpose: To utilize targeted psychoeducational interventions to improve immunotherapy treatment adherence, self-effi cacy, and quality of  life in patients 
with relapsing-remitting multiple sclerosis (RRMS). This study was presented as a concept poster at the 2007 CMSC conference. Interim results for the fi rst 
year of  the study will now be presented.

Background And Signifi cance: Psychoeducational interventions such as immunotherapy injection training, counseling regarding realistic treatment 
expectations and health education on key symptomatic management and lifestyle issues have all been successful in improving immunotherapy treatment 
adherence, self-effi cacy, and quality of  life. However, there has not been systematic research conducted on the optimal delivery format for psychoeducational 
intervention in RRMS. This protocol studies two intervention strategies: 1) a module based education approach, and 2) an individually-tailored education 
model. 

Method: This is a prospective, randomized, 1 year, 3 arm, placebo-controlled pilot study. Persons with RRMS aged 18-65 years who are switching or initiating 
new immunotherapy treatment are offered participation and complete informed consent. Participants are then randomized to one of  the two intervention 
groups or placebo and are followed for 1 year. The primary endpoint is immunotherapy treatment adherence. Secondary endpoints include self-effi cacy, 
cognitive status, depression status, quality of  life, EDSS progression, and relapse rate. 

Results: This study is currently in progress. 21 subjects are currently enrolled. Preliminary interim results suggest that the module-based intervention method 
produces superior treatment adherence and self-effi cacy comparative to the individualized approach or placebo. 

Implications: Results of  this study are expected to provide direction to health professionals specializing in the care of  multiple sclerosis by contributing to 
the evidence base for the selection and delivery of  psychoeducational interventions in RRMS. 

Study Supported by: Teva Neuroscience

 Brant Oliver, NP, MSN, MPH, MSCN
 Kathleen A. Ryan, RN, MSCN;  Lucille Boyle, LPN, MSCS;  Heather Wishart, PhD;  Laura Flashman, PhD;  Jane Stephenson, MSW, LicSW; 

 Cynthia Stewart, MS;  Nancy Yazinski, NP, MSN;  Stacey Bowen, RN;  Lloyd H. Kasper, MD
DHMC - MS Center

1 Medical Center Drive
Lebanon, NH 3756

United States
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(S58) QUALITY OF LIFE IN LONG TERM CARE OF MULTIPLE SCLEROSIS

One cannot discuss quality of  life in multiple sclerosis and not consider the long term care aspect of  the disease. Long term care affects the client, the 
caregiver and the professionals who care for them. The quality is dependent on the resources of  the given area in which they live, the support systems and 
the knowledge of  the professional to guide them in the process. The research on long term care in multiple sclerosis is very limited.

The purpose of  this study is for professionals to discuss the complex challenges of  providing long term care management to persons with multiple sclerosis 
and their families in both rural and metro settings. Our method of  collecting data was to develop a long term care management task force, contract with 
and independent party to hold round tables in multiple areas of  the Lone Star chapter of  the National Multiple Sclerosis society. The meeting included a 
presentation informing the audience of  the resources of  the chapter, a written survey was completed by the participants and discussion ensued.

A series of  questions were asked to the participants: 
Defi nition of  long term care management?1. 
List fi ve challenges that exist in providing long term care?2. 
Discuss gaps in services and resources;3. 
What can the Lone Star Chapter do to support professionals in providing services to clients and their caregivers?4. 

A total of  sixty-four persons completed the survey. Our data documents the top four defi nitions of  long term care management of  multiple sclerosis, the 
top fi ve challenges, the top fi ve gaps in services and what our Lone Star Chapter can do to support professionals dealing with these issues each day. 

Study Supported by: NMSS Lone Star Chapter

 Barbara Olsen, MSN, NO
 Sandra Ganske-Howell, RNC

NMSS Lone Star Chapter
8111 N. Stadium Dr. Ste. 100

Houston, Texas 77054
United States
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(S59) RELATIONSHIP BETWEEN MRI T2 LESION LOCALIZATION AND SLEEP DISORDERS IN MS

Objective: To examine the relationship between lesion sites in patients with multiple sclerosis (MS), and specifi c categories of  sleep disorders (SD).

Background: There is increasing evidence that SD may be more prevalent in MS, with small studies reporting an association between specifi c brain regions 
and various types of  sleep disturbances. 

Design/Methods: Following a retrospective query of  the Veterans Health Administration database from 1998 to 2006, 940 patients with MS and SD were 
identifi ed. 206 patients were randomly selected for analysis of  MS subtype, MRI T2 lesion localization, and demographic variables. The chi-square test was 
used to examine differences between groups. Logistic regression was used to compute adjusted odds ratios (OR).

Results:  175 males (mean age: 52 ± 11.2) and 31 females (mean age: 46 ± 9.8) with MS and SD were included in the analysis. 39% of  females and 24% 
of  males had more than 1 type of  SD (p=.08). Lesions in the area of  the primary and supplementary motor cortices were associated with sleep related 
movement disorders [SRMD] (OR=9.9, CI:5.07-19.2; p<.0001). 

54% of  relapsing MS patients had a co-existing SRMD, versus 19% of  secondary progressive patients (OR=4.8, CI: 2.5-9.3; p<.0001) and 28% of  primary 
progressive patients (OR=3.0, CI: 1.1-8.3; p=.04). Patients with either primary or secondary progressive MS were more likely to have either obstructive or 
central sleep apnea, although the association was not statistically signifi cant (p=.08). Sleep apnea was also associated with the presence of  spinal cord lesions 
(OR=1.9, CI:1.0-3.5; p=.046).

Conclusions/Relevance: SRMD can be associated with relapsing remitting MS and higher plaque burden near the primary and supplementary motor 
cortices. Increased recognition and treatment of  patients susceptible to these disorders could have a signifi cant impact on disability and quality of  life. 
Therefore, further studies of  the specifi c risks associated with various SD in the MS population are warranted. 

Study Supported by: VHA MS Center of  Excellence East

 Olukemi Olugemo, MD1

 Min Zhan, PhD2;  William Culpepper, MS2;  Christopher Bever, MD2;  Mitchell Wallin, MD3;  Walter Royal III, MD2

1Baltimore VA Neurology Department
10 North Greene Street
Baltimore, MD 21201

United States
2Baltimore VA Medical Center (Maryland, United States)
3Washington DC VA Medical Center (DC, United States)
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(S60) IMMUNOGENICITY OF REBIF® NEW FORMULATION IN RELAPSING MULTIPLE SCLEROSIS

Background: Interferon (IFN) beta treatment for multiple sclerosis (MS) can result in the development of  neutralizing antibodies (NAbs). The clinical 
relevance of  NAbs has been unclear, but high titers have been associated with decreased IFN beta effi cacy. Rebif® New Formulation is a new formulation 
of  IFN beta-1a that is produced without the use of  fetal bovine serum and is without human albumin as an excipient in the formulation, with the aim of  
reducing immunogenicity and improving tolerability while maintaining effi cacy. 
Objective: To investigate the immunogenicity of  Rebif® New Formulation compared with historical (EVIDENCE study) and recent (REGARD study) 
data on the current formulation of  Rebif®.

Design/methods: Phase IIIb, 96-week, single-arm, multicenter, open-label study of  Rebif® New Formulation (44 mcg subcutaneously three times weekly) 
in patients: aged 18–60 years; with relapsing McDonald MS; and an Expanded Disability Status Scale score <6.0. Serum NAb status was determined at 
baseline and regular intervals thereafter: ≥20 neutralizing units/mL (virus cytopathic effect assay) was considered positive. 

Results: The proportion of  NAb-positive patients at 96 weeks (last observation carried forward [LOCF]; primary endpoint) was 17.4%, versus REGARD 
(27.3%), EVIDENCE (21.4%), and a pooled estimate using a fi xed effects model of  both comparator studies (24.3%). An a posteriori sensitivity analysis 
using an alternative imputation method to LOCF for missing values, to account for variations between studies in the proportion of  patients missing a 
week-96 assessment, estimated the proportion of  NAb-positive patients at week 96 to be 18.9%, versus REGARD (28.3%) and EVIDENCE (23.9%). The 
proportion of  patients NAb-positive at any time during 96 weeks was 18.9%, versus REGARD (33.7%), EVIDENCE (27.1%), and a pooled estimate of  
both comparator studies (30.4%). 

Conclusion/discussion: Based on comparison with data from the EVIDENCE and REGARD studies, Rebif® New Formulation has reduced 
immunogenicity compared with the current Rebif® formulation. 
 
Study Supported by: Merck Serono International S.A..  
Disclosure: G Pardo has received personal compensation for speaking and/or participation in scientifi c advisory boards from EMD Serono Inc..  O Barbarash has received research support whilst 
participating in trials with Merck Serono.  F Casset-Semanaz is an employee of  Merck Serono.  G Giovannoni has received personal compensation for consulting, serving on scientifi c advisory boards 
and speaking for Merck Serono. G Giovannoni has also received the following research support from Merck Serono – grant to investigate the induction of  tolerance to interferon beta in patients with MS 
with neutralizing anti-interferon beta antibodies.  J King has received honoraria for presentations and attendance at advisory meetings for Merck Serono and has been involved in clinical trials sponsored by 
Merck Serono.  L Metz has received research support for contract research from EMD Serono Inc..  J Simsarian has received compensation for advisory boards and speaking for Merck Serono.  P Soelberg 
Sørensen has received honoraria for lecturing and advisory councils, trial steering committees or travel expenses for attending meetings from Merck Serono.  B Stubinski is employed by Merck Serono as a 
Medical Director for several clinical studies.

 Gabriel Pardo, MD1

 Olga Barbarash2;  Florence Casset-Semanaz3;  Gavin Giovannoni4, 5, 6;  John King7;  Luanne Metz8;  James Simsarian9;  Per Soelberg Sorensen10;  Bettina Stubinski3           
1Mercy NeuroScience Institute

4300 West Memorial Road
Oklahoma City, OK 73120

United States
2Kemerovo State Medical Academy (Kemerovo, Russian Federation)

3Merck Serono International S.A. (Geneva, Switzerland)
4Institute of  Cell and Molecular Science (London, United Kingdom)

5Barts and the London Queen Mary's School of  Medicine and Dentistry & Department of  Neurology, Barts (London, United Kingdom)
6London NHS Trust (London, United Kingdom)

7Department of  Neurology, Royal Melbourne Hospital (Victoria, Australia)
8University of  Calgary and Foothills Medical Centre (Alberta, Canada) 

9Neurology Center of  Fairfax (Virginia, United States)
10Danish Multiple Sclerosis Research Centre, Copenhagen University Hospital (Kobenhan, Denmark)
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(S61) SAFETY OF REBIF® NEW FORMULATION IN RELAPSING MULTIPLE SCLEROSIS

Background: The tolerability and associated side-effects of  multiple sclerosis (MS) medications are important factors in treatment adherence. Injection-site 
reactions (ISRs) are among the most frequently reported local-tissue adverse events (AEs) associated with the administration of  subcutaneous (sc) interferon 
(IFN) beta in MS. Rebif® New Formulation is a new formulation of  sc IFN beta-1a, produced without fetal bovine serum and without human albumin as 
an excipient, developed with the aim of  improving tolerability and reducing immunogenicity. 

Objective: Investigate the safety and tolerability of  Rebif® New Formulation compared with historical (EVIDENCE study) and recent (REGARD study) 
data on the current Rebif® formulation.

Design/Methods: Phase IIIb, 96-week, single-arm, multicenter, open-label study of  Rebif® New Formulation (44 mcg sc three times weekly) in patients: 
aged 18–60 years; with relapsing MS; and an Expanded Disability Status Scale score <6.0. Pre-specifi ed categories of  AEs commonly or occasionally 
associated with IFN beta-1a were summarized and analyzed by combining preferred terms. 

Results: ISRs, which include injection-site pain, irritation, and erythema, were reported by 30.8% of  patients, versus 85.8% and 41.2% in the EVIDENCE 
and REGARD studies, respectively. Flu-like symptoms were reported by 71.5% versus 49.0% and 36.0%. Depression/suicidal ideation was reported by 
6.5% versus 22.7% and 9.4%. Other pre-specifi ed categories of  AEs were reported by similar proportions of  patients compared with the EVIDENCE and 
REGARD studies. The majority of  patients experiencing AEs reported events of  mild or moderate severity. Serious AEs (reported by 5.8% of  patients) 
were similar to those in the EVIDENCE (8.6%) and REGARD (7.6%) studies. There were no unexpected fi ndings on assessments of  liver enzymes or 
hematology; the majority of  recorded enzyme elevations and cytopenias were of  low toxicity grade (based on common terminology criteria for AEs).

Conclusion/Discussion: Rebif® New Formulation has an overall improved safety profi le compared with the current formulation of  Rebif®. 

Study Supported by: Merck Serono International S.A..  
Disclosure: G Pardo has received personal compensation for speaking and/or participation in scientifi c advisory boards from EMD Serono Inc..  O Barbarash has received research support whilst 
participating in trials with Merck Serono.  F Casset-Semanaz is an employee of  Merck Serono.  G Giovannoni has received personal compensation for consulting, serving on scientifi c advisory boards 
and speaking for Merck Serono. G Giovannoni has also received the following research support from Merck Serono – grant to investigate the induction of  tolerance to interferon beta in patients with MS 
with neutralizing anti-interferon beta antibodies.  J King has received honoraria for presentations and attendance at advisory meetings for Merck Serono and has been involved in clinical trials sponsored by 
Merck Serono.  L Metz has received research support for contract research from EMD Serono Inc..  J Simsarian has received compensation for advisory boards and speaking for Merck Serono.  P Soelberg 
Sørensen has received honoraria for lecturing and advisory councils, trial steering committees or travel expenses for attending meetings from Merck Serono.  B Stubinski is employed by Merck Serono as a 
Medical Director for several clinical studies. 
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(S62) COGNITION IMPAIRMENT IN MULTIPLE SCLEROSIS STUDY: 2- AND 3-YEAR RESULTS

Background: Decline in cognitive function occurs in 40–65% of  patients with multiple sclerosis (MS) and may be related to lesion load.

Objective: To compare the impact of  two doses of  interferon (IFN) beta-1a on cognitive function and disease progression in patients with early relapsing–
remitting MS (RRMS).

Design/methods: The COGIMUS study is a prospective, multicenter, observational, dose-controlled study that recruited patients aged 18–50 years with 
RRMS (McDonald criteria) who had received IFN beta-1a 22 or 44 mcg subcutaneously three times weekly for ≥3 months. Patients were evaluated clinically 
at baseline and every 6 months for 3 years; complete neurological examination and Rao’s battery of  seven neuropsychological tests were performed at 
baseline and annually.

Results: Of  459 patients recruited, 213 received IFN beta-1a 22 mcg and 246 received the 44 mcg dose. At 2 years, cognitive impairment, as measured in 
≥2 tests, developed in a signifi cantly smaller proportion of  patients receiving IFN beta-1a 44 mcg (48/171, 28.1%) versus 22 mcg (61/156, 39.1%, p=0.035). 
Preliminary 3-year effi cacy analysis is based on data from 304 of  363 patients who completed 3 years of  treatment; 199 received the 44 mcg and 164 received 
the 22 mcg dose. Overall, 222/304 patients (73%) were relapse-free over 3 years. Of  the remaining 82 patients, 58 (20%) experienced one relapse, 21 (7%) 
experienced two relapses, 14 (5%) experienced three relapses, 4 (1%) experienced four relapses and 3 (1%) experienced fi ve relapses. The annualized relapse 
rate was 0.19. Sustained Expanded Disability Status Scale progression (1-step confi rmed over 6 months) occurred in 45 patients (15%). Data on 3-year 
cognition, additional clinical effi cacy data, magnetic resonance imaging and safety will be presented.

Conclusion/discussion: This is the fi rst study to show a dose-dependent reduction in the development of  cognitive impairment with IFN beta-1a and 
supports early initiation of  therapy in MS. 

Study Supported by: European Biomedical Foundation (FBE).  
Disclosure: F Patti received fi nancial support from the University of  Catania for research activities.  M Amato has received grants for research, speaking and participation in scientifi c congresses from 
Merck Serono, Bayer, Schering, Sanofi -Aventis and Biogen Dompe.  M Tola has nothing to declare.  M Trojano has received fi nancial support for research activities from Biogen Dompe and Sanofi -
Aventis.  P Ferrazza has received personal compensation for scientifi c consulting from Opera CRO srl, Teva Pharma Italia srl and as a GXP Research Consultant.  O Picconi is a consultant for Merck 
Serono, Italy.  S Bastianello has nothing to declare.
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(S63) BENEFITING LIVES THROUGH WRITING: AN INTERDISCIPLINARY APPROACH TO QUALITY OF LIFE

Background: The Saint Louis University Department of  Neurology & Psychiatry MS Center in collaboration with the Saint Louis University English 
Department offered a twelve-week creative writing workshop series supported by a Multiple Sclerosis Foundation Quality of  Life Grant. The inspiration for 
the series stemmed from Taproot Workshops and Journal Inc., a well-known not-for-profi t organization for elder writers in the New York area. 

Objective: To improve quality of  life and well-being in individuals with Multiple Sclerosis (MS) consistent with the ideals of  medical humanities.

Methods: We designed and implemented the workshop series during which participants performed writing exercises and experimented with different writing 
techniques. Participants read and analyzed models of  creative nonfi ction, and produced pieces to share with each other. Some participants wrote extensively 
of  their MS experiences, and others chose different topics. All participants worked at their own pace.

Results: The twelve-week workshop produced an anthology of  collected writings, which we look forward to distributing to academic libraries and MS 
Centers. Importantly, the pilot program has grown and transformed into a self-sustained autonomous monthly program called, “The Coffee Shop Meetings,” 
attended by the original participants, co-authors, and new members.

Conclusion: In keeping with the philosophy of  medical humanities, that humanistic disciplines foster self-awareness and empathy, we seek to promote 
interdisciplinary work within the fi eld of  medicine. This pilot program is a successful model of  a unique interdisciplinary approach, linking the humanities 
and medical care to promote positive patient outlook.  Based upon our results, we are now planning a study using outcome measures to collect data and 
analyze effectiveness. Our writing program designed for individuals with MS suggests that different disciplines can work together creatively to improve 
patients’ quality of  life.

Study Supported by: Multiple Sclerosis Foundation

 Amy Rauchway, DO
 Abby Miller Lockett, MA

Saint Louis University
1438 South Grand Blvd.

St. Louis, MO 63104-1027
United States
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(S64) RECURRENT AMINOTRANSFERASE ELEVATIONS AFTER TREATMENT WITH NATALIZUMAB

Background: Drug-induced liver injury is a diagnosis of  exclusion that includes recognizing a clinical drug signature. Factors include the pattern (hepatocellular 
injury versus cholestatic injury versus mixed) of  liver test abnormalities, latency to presentation, hypersensitivity, and response to drug withdrawal. In the 
natalizumab phase III trial, abnormal liver function tests (LFTs) were similar in the treatment and placebo groups (5% versus 4%, p=0.406). Infusion 
reactions included any adverse event within two hours of  infusion. Hypersensitivity reactions included hypersensitivity, allergic or anaphylactic/anaphylactoid 
reaction, urticaria, allergic dermatitis or hives.

Objective: To report a case of  acute drug-induced liver injury after each of  two successive infusions of  natalizumab.

Methods: LFTs were monitored on a 53-year-old woman with MS and epilepsy who developed muscle tightness, slurred speech and weakness within hours 
of  the fourth and fi fth natalizumab infusions. Nausea also developed after infusion fi ve. Symptoms resolved by the next day. The pattern of  liver injury was 
calculated. Additional laboratories and MR imaging were done.

Results: Baseline liver functions were normal. Alanine aminotransferase (ALT) at greater than ten times upper limit of  normal after infusions four (480U/L) 
and fi ve (632U/L) with slightly elevated alkaline phosphatase after infusion fi ve indicated a pattern of  acute hepatocellular injury. ALT decreased by half  
two days after infusion four, and normalized three weeks later each time. Phenytoin and lamotrigine were discontinued before infusion fi ve. Serologies were 
positive for natalizumab antibodies and negative for autoimmune or infectious causes of  liver disease. MRI brain after infusion four was unchanged from 
baseline.

Conclusion: This patient’s liver injury was notable for short latency and resolution of  liver test abnormalities after withdrawal of  natalizumab and is 
thus consistent with drug-induced liver injury. This case highlights the need to understand the risk factors and mechanisms that may lead to liver injury in 
individuals with MS. 
 

 Amy Rauchway, DO
 Alex Befeler

Saint Louis University
1438 South Grand Blvd
Saint Louis, MO 63104

United States
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(S65) DECREASED NAA RESONANCE IN HYPOTHALAMUS OF MULTIPLE SCLEROSIS PATIENTS

Background:  At autopsy demyelinating lesions in hypothalamus were found in 15 of  the 16 multiple sclerosis (MS) patients studied. Activated microglial and 
macrophages suppressed activity of  corticotropin-releasing hormone producing neurons controlling the hypothalamic-pituitary-adrenal-axis. In individual 
MS patients presenting breakthrough symptoms on monotherapy with interferon β (INFβ) 1-a i.m. or s.c, added-on physiologic dose of  prednisone results in 
signifi cant reduction in annualized relapse rate compared to individuals undergoing brief  treatment with glucocorticoids. Magnetic resonance imaging using 
T3 magnet may reveal subclinical hypothalamic involvement in approximately 20% of  MS patients.

Objective:  To use proton MR spectroscopy (MRS) to determine neuronal integrity in hypothalamus of  MS patients.

Methods:  Using T3 MRS in 16 patients with relapsing remitting MS with EDSS rating ≤ 2.0 points, 13 with secondary progressive MS with EDSS rating ≥ 
5.5 points (10 males and 19 females) and in 12 healthy controls (6 males and 6 females) the area of  hypothalamus was examined.

Results: Our preliminary results showed decreased N-Acetylaspartate/ creatin ratio (NAA/CR) in individuals with EDSS ≥ 5.5 compared to EDSS ≤ 2.0 
(1.6 ± 0.20 – 1.8 ± 0.35; p= 0.0282) and comparing patients with EDSS ≥ 5.5 with controls (1.8 ± 0.28; p=0.0386). No signifi cant difference between MS 
patients with EDSS ≤ 2.0 and controls and examination of  the choline/creatin ratio were established.

Discussion: Trend toward reduction of  the NAA/CCR in patients with EDSS rating ≥ 5.5 supports reported observation of  faster clinical progression in 
individuals with more active hypothalamic lesions.

Conclusions: Further studies using automatic quantifi cation of  proton MR spectra in larger population of  MS patients are warranted and are in progress. In 
individual MS patients established subclinical reduction of  hypothalamic neurons will alert clinicians to consider supplementation of  adrenal and/or sexual 
hormones to optimize clinical results of  the ongoing treatment. 

Study Supported by: Grant from Pfi zer Inc./ Serono Inc.. Margaret L. Frazer, MD is employed by Pfi zer Inc..  Clare A. Braun Hashemi, MD has received consulting fees and honoraria for speaking.
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(S66) SERUM 1, 25-DIHYDROXY AND 25-HYDROXY VITAMIN D RATIOS CORRELATE WITH PERIPHERAL BLOOD 
REGULATORY T CELL PERCENTAGES IN PATIENTS WITH MULTIPLE SCLEROSIS

Objective: To examine associations between measurements of  serum 25-hydroxyvitamin D3 (H-VD3), 1,25-dihydroxyvitamin D3 (DH-VD3), and T 
regulatory (Treg) cell percentages in patients with MS.

Background: Vitamin D can lower the risk of  developing MS, and Treg cells can suppress MS disease activity. H-VD3 levels refl ect total vitamin D stores, 
whereas DH-VD3 is the active form of  vitamin D and is produced from H-VD3. The possible associations between vitamin D and specifi c T cell subsets 
have not been previously studied.

Design/Methods: Serum samples obtained from 25 MS patients were examined by enzyme immunoassay for H-VD3 and for DH-VD3. Treg cell 
percentages in whole blood were determined by staining the samples with fl uorochrome-labeled antibodies and subsequent fl ow cytometric analysis for 
CD3+CD4+CD25+FoxP3+ T (Treg) cells. The data obtained were then examined using linear regression analysis to determine correlations between 
H-VD3 and DH-VD3 measurements and Treg percentages.

Results: Mean (+ standard error) levels of  H-VD3, DH-VD3 and Treg cell percentages were, respectively, 85.3+7.8 nmol/L (normal: 15-150 nmol/L), 
103.5+8.4 pmol/L (normal: 39-193 pmol/L), and 2.3+0.3% (normal: 5-10%). There was no correlation noted for the raw vitamin D measures and Treg 
percentages. However, mild correlations were noted between Treg cell percentages and DH-VD3/H-VD3 ratios (p=0.03; R=0.43) in this patient group.

Conclusion/Discussion: Treg percentages were lower than what is expected based on pre-established norms. Effects of  vitamin D may play a signifi cant 
role in suppressing disease activity in patients with MS with such actions in part potentially mediated through effects on Treg cells. 

Study Supported by: National Multiple Sclerosis Society and EMD-Serono.  EMD-Serono:  Research grant support, Consulting

 Walter Royal III, MD
 Younus Mia,  PhD;  Huifen Li, PhD

University of  Maryland School of  Medicine
11 South Paca Street, 3rd Floor

Baltimore, Maryland 21201
United States
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 (S67) PROGRESSION OF DISABILITY OVER 2 YEARS PREDICTS DISABILITY AT 8 YEARS IN RELAPSING MS: ANALYSIS OF 
PATIENTS FROM THE MSCRG STUDY

Worsening by ≥1 point on the Expanded Disability Status Scale (EDSS) sustained for 6 months was the primary endpoint in the pivotal phase 3 clinical trial 
(MSCRG study) of  intramuscular interferon beta-1a (IM IFNβ-1a). However, there are limited data on the relationship between disability classifi ed in this 
way and future, clinically relevant disability. 

A post-hoc analysis was conducted to assess the relationship between sustained progression in EDSS score over 2 years and EDSS score at 8 years in patients 
with multiple sclerosis (MS). 

Positive predictive values (PPVs) were calculated to determine the relationship between progressor status in the clinical trial and future clinically relevant 
EDSS milestones. The analysis included 160 patients who received ≥2 years of  treatment in the MSCRG study and were re-examined ≥8 years after 
randomization (93% of  potentially eligible subjects). 

Progressors during the clinical trial (N=45) were signifi cantly more likely than nonprogressors (N=115) to reach EDSS milestones ≥4.0, ≥5.0, ≥6.0, and ≥7.0 
at 8-year follow-up (all P<0.001), even after adjusting for treatment assignment and baseline EDSS (all P<0.001). Compared with placebo, patients treated 
with IM IFNβ-1a were signifi cantly less likely to progress to EDSS scores ≥4.0 (P=0.007) or ≥5.0 (P=0.010). After progression was confi rmed, 11 of  45 
cases (24%) improved to a lower EDSS score. Patients who did not improve demonstrated higher PPVs than those who did, although the overall predictive 
value of  progression remained the same. PPVs of  progressor status over 2 years were not different across treatment and baseline EDSS (all P>0.05). 

Progressor status in the MSCRG study was a meaningful predictor of  future clinically signifi cant disability. IM IFNβ-1a reduced the probability of  reaching 
clinically relevant EDSS milestones 4.0 and 5.0 at 8 years. 
 
Study Supported by: Biogen Idec, Inc..  
Disclosure: Dr. Rudick has received personal compensation from Millenium Pharmaceuticals for consulting services.  Dr. Lee has nothing to disclose. Dr. Bermel has received personal compensation 
from Biogen Idec and Teva Neuroscience for serving as a consultant.  Dr. Weinstock-Guttman has received personal compensation for consulting, speaking and serving on a scientifi c advisory board for 
Biogen Idec, Teva Neuroscience, and EMD Serono and has received fi nancial support for research activities from the National Multiple Sclerosis Society, the National Institutes of  Health, ITN, Teva 
Neuroscience, Biogen Idec, EMD Serono, and Aspreva. Dr. Bourdette has received honoraria from DebioPharma, Biogen Idec, EMD Serono, Pfi zer, and Teva Neuroscience for speaking and serving as 
faculty at company-sponsored meetings and has received research grant support from DebioPharma, Forest Laboratories, and Biogen Idec. Dr. Tornatore has received personal compensation from Biogen 
Idec, Teva, Serono, and Bayer for serving on speakers bureaus. Dr. Zhang, Dr. You, and Dr. Hyde are Biogen Idec employees.

 Richard A. Rudick, MD1

 Jar-Chi Lee, PhD1;  Robert A. Bermel, MD1;  Bianca Weinstock-Guttman, MD2;  Dennis Bourdette, MD3;  Carlo Tornatore, MD4; 
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4Georgetown University Medical Center (Washington DC, United States)
5Biogen Idec, Inc. (Massachusetts, United States)
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(S68) THE IMPACT OF INTRAMUSCULAR INTERFERON BETA-1A (AVONEX®) ON QUALITY OF LIFE IN PATIENTS WITH 
RELAPSING MULTIPLE SCLEROSIS

In the pivotal phase 3 clinical trial of  intramuscular interferon beta-1a (IM IFNβ-1a, Avonex®) 30 μg once weekly (MSCRG study), one of  the pre-planned 
objectives was to evaluate the effects of  IM IFNβ-1a on patient health-related quality of  life (QoL).  QoL was measured in 275 patients using the patient 
self-reported Sickness Impact Profi le (SIP) administered at baseline and every 6 months.  It was hypothesized a priori that patients with poorer baseline QoL 
would show improvement with IM IFNβ-1a treatment.  Hence, patients were stratifi ed into two groups according to baseline SIP score (intact QoL [SIP 
score <10] or poorer QoL [SIP scores ≥10]).  A total of  158 patients (IM IFNβ-1a, n=81; placebo, n=77) completed the SIP at both baseline and 2 years. 
Baseline disease characteristics and SIP scores were similar between treatment arms among patients with SIP scores <10 (IM IFNβ-1a, n=51; placebo, n=43) 
and ≥10 (IM IFNβ-1a, n=18; placebo, n=34). Overall, SIP scores were positively associated with EDSS scores; patients with disability progression (defi ned as 
an increase in Expanded Disability Status Scale score of  ≥1 point sustained for 6 months) demonstrated a signifi cant worsening in the Physical Dimension of  
the SIP compared with patients who did not experience disability progression (0.06 vs 4.19; P=0.031). Trends towards signifi cance were seen for the overall 
SIP scores and Psychosocial Dimension scores. In IM IFNβ-1a-treated patients with poorer baseline QoL (SIP ≥10), a statistically signifi cant improvement 
in the Physical Dimension score was seen at 2 years compared with placebo-treated patients (3.57 vs -3.78; P=0.045) and trends toward signifi cance were 
seen for the overall SIP score and the Psychosocial Dimension score. This analysis provides further evidence that disease severity is associated with poorer 
QoL and demonstrates that treatment with IM IFNβ-1a signifi cantly improved QoL in patients with poorer baseline QoL scores. 

Study Supported by: Biogen Idec, Inc..  
Disclosure: Dr. Rudick has received personal compensation from Millenium Pharmaceuticals for consulting services.  Dr. Foulds and Dr. You are Biogen Idec employees.
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(S69) THE USE OF ACUPUNCTURE IN MS PATIENTS: A RETROSPECTIVE REVIEW

Introduction: Acupuncture has been used for 2500 years to treat diseases . It’s safe and can be an effective tool in the treatment of  the MS . It produces a 
physiological and neural response in the patients.

Objective: Evaluate whether the symptoms improve after the acupuncture process.

Methods: A retrospective study of  124 patients (22 male , 102 female ) treated for 12 weeks ( once a week) from 2006 to 2007.They were between 22 to 
67 years old.

The disability score was measured by the Kurtzke Expanded Disability Scale(EDSS) in the beginning and end of  the treatment. 

The improvement of  the symptoms was evaluated throughout the Verbal Analogical Scale ( scores 0 to 10) at the end of  the program. 

The symptoms were : insomnia ( 14,5% ) urinary urgency( 22,5% ) , nicture ( 4,8% ) , urinary retention (4,8% ) , urinary incontinence (5,6 % ) , neuropathic 
pain ( 20,96%) skeletal muscle pain (52.41 %) 

Results:  The EDSS average of  4.19 didn’t change .

Improved less than 30 % : Insomnia – 16.66 % , urinary urgency – 10.7 , nicture - 0%, , urinary retention – 66.6% , urinary incontinence - 42.82 % , 
neuropathic pain - 30.77% , skeletal muscle pain – 10.77 %

Improved between 40% - 60% : Insomnia – 27.77 , urinary urgency – 17.86% , nicture – 16.6% ,urinary retention – 33.3% , urinary incontinence -14,3% , 
neuropathic pain – 7.70% , skeletal muscle pain- 10.77%

Improved more than 70% : Insomnia - 11% , urinary urgency – 71.43% , nicture 83.3% , urinary retention - 0%, urinary incontinence – 42.86 % , 
neuropathic pain 6.15% , skeletal muscle pain 78.46% 

Conclusion: Acupuncture might be an effective alternative for improving the symptoms of  the MS. It can better the quality of  life. Although it doesn’t 
remove the disability measured throughout the EDSS. 

Study Supported by: Brazilian Multiple Sclerosis Society

 Liliana Russo, MD
 Maria Giacomo, MD

Brazilian Multiple Sclerosis Society
Av. Indianopolis 2752
Sao Paulo, Sao Paulo 
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(S70) MAINTAINING LONG-TERM MOTIVATION IN PATIENTS WITH MULTIPLE SCLEROSIS

Background: Self-injected disease-modifying therapies (DMTs) for relapsing multiple sclerosis (MS) have been shown to reduce relapses and infl ammation 
and in some cases delay disability. Consistent use of  treatment is necessary to achieve positive outcomes. However, patients often lose motivation and 
exhibit a decline in adherence to therapy. A better understanding of  the reasons for declining patient motivation and nonadherence may help MS healthcare 
professionals (HCPs) successfully promote long-term adherence. 

Objective: Identify the most common reasons for declines in motivation and adherence to DMTs and to explore patients’ perspective on potential ways to 
overcome these declines.

Design/Methods: Data were obtained from the following sources: MS therapy discontinuation records from the MS LifeLines® program (third quarter of  
2007; n=840) and polling questions and patient discussion obtained from an MS patient Ambassadors meeting held in August 2007. 

Results: The most common reasons for therapy stoppage according to discontinuation records were adverse events (AEs; 7%), liver enzyme abnormalities 
(7%), and worsening MS symptoms (7%). Of  the MS Ambassadors queried, 53% (28/52) felt that severity and frequency of  AEs were key factors affecting 
adherence and 42% (23/55) believed that reminders and information about their therapy are the best ways to maintain motivation and adherence. A small 
group of  Ambassadors felt that nurses are viewed as being the most supportive HCPs in maintaining motivation and treatment adherence. In patients’ 
opinion, physician participation in patient care, physician reinforcement, discussions about current MS therapies, injection technique retraining, and patient 
support programs all help maintain patient motivation. 

Conclusion/Discussion: Maintaining motivation is an important factor in keeping patients adherent to therapy. Active involvement by physicians, nurses, 
and patient support programs is important in maintaining motivation and treatment adherence in patients receiving long-term treatments for relapsing MS. 
 
Study Supported by: EMD Serono, Inc., and Pfi zer Inc.  
Disclosure: Ms. Scanzillo is employed by EMD Serono, Inc.  Ms. Costello has received consultant fees and honoraria from EMD Serono, Inc. and Pfi zer Inc, Teva Neuroscience, Bayer, and Biogen/Idec.  
Ms. Kennedy has received consultant fees and honoraria from EMD Serono, Inc. and Pfi zer Inc, Teva Neuroscience, Bayer, and Biogen/Idec.
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(S71) SATISFACTION AND SIDE EFFECTS: RELATIVE RATINGS OF ANTIDEPRESSANTS BY MS PATIENTS

Background: Although MS patients are frequently treated with antidepressant medications (AM), few studies have examined the effi cacy and side effects 
of  AM in patients with MS.

Objective: To increase our understanding of  the effi cacy of  and satisfaction with frequently prescribed AM in MS patients.

Design/Methods: A semi random sample of  patients seen in the Allegheny MS Clinic between February 2007 and January 2008 were asked to complete 
AM surveys. Patients were provided with a list of  AM and rated those that they felt they could confi dently rate with regards to effi cacy and side effects. They 
rated up to 3 current AM and up to 3 past AM.

Results: 111 patients completed ratings. 59 (53%) rated at least one current and 50 (45%) rated at least one past medication, yielding a total of  127 
ratings. Medications (number of  ratings) rated more than 10 times included Escitalopram oxalate (24), venlafaxine (19), fl uoxetine (17), sertraline (16), and 
buproprion (14). ANOVA and chi square analysis were used to test for differences between these 5 AM only. Signifi cant between medication differences in 
average ratings of  effi cacy for sleep and mood swings were found. Escitalopram oxalate received the lowest and sertraline received the highest average rating 
for helping with sleep while buproprion received the lowest and sertraline and fl uoxetine received the highest average ratings for helping with mood lability. 
No signifi cant differences were found in ratings of  effi cacy for sadness, irritability, memory, fatigue, pain, emotional incontinence, anxiety, overall satisfaction, 
incidence of  side effects, or intensity of  side effects. 

Conclusion/Discussion: Preliminary data suggest that patients tended to report little difference in effi cacy for most target symptoms or side effects 
between these frequently used agents, although different AM may be more or less helpful with specifi c symptoms such as mood lability and sleep. 

Study Supported by: Allegheny General Hospital

 Carol Schramke, PhD
 Kelly Manning, MD;  Thomas F. Scott, MD;  Carol Chieffe, RN;                 

Allegheny General Hospital
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(S72) A NOVEL ANIMAL MODEL OF MS BY PERTUSSIS TOXIN INDUCED CHEMOTACTIC DIVERSION

Objective: The experimental autoimmune encephalomyelitis (EAE) model represents pathologies seen in multiple sclerosis (MS), but it manifests a relative 
absence of  brain pathology and the predilection of  lesions clinically and pathologically for the spinal cord. Pertussis toxin (Ptx) enhances autoimmunity by 
increasing expression of  adhesion molecules, directly facilitating infi ltration of  lymphocytes. To determine whether we could relocalize T cell infi ltration and 
demyelinating lesions to the brain, we injected Ptx into the cerebral ventricle of  mice following EAE induction. 

Methods: We adapted a murine model of  myelin oligodendrocyte glycoprotein-induced EAE. We then injected Ptx into the cerebral ventricle to study the 
clinical and pathological difference in brain versus spinal cord. 

Results: We demonstrate the subsequent T lymphocyte infi ltration and white matter myelin loss with relative axonal sparing evidenced in the brain, which 
bear similarities to white matter plaques seen in MS. Remarkably, intracerebroventricular Ptx while increasing infi ltration of  lymphocytes in the brain 
attenuated the clinical and pathologic effects on the spinal cord providing evidence of  chemotactic diversion. 

Interpretation: Our pathological observation confi rms the development of  a novel brain model of  autoimmune disease/MS. The attenuation of  the spinal 
lesion suggests a model in which chemotactic diversion may be protective. 

Study Supported by: Barrow Neurological Foundation

 Jiong Shi, MD, PhD1

 Chong-bo Zhao, MD PhD2;  Stephen W Coons, MD3;  Mei Cui, MD, PhD4;  Fu-dong Shi, MD PhD2;  Sandra M Kuniyoshi, MD, PhD4               
1Barrow Neurological Institute
500 W Thomas Road, Suite 720

Phoenix, AZ 85013
United States

2Department of  Neurology, Barrow Neurological Institute (Arizona, United States)
3Department of  Pathology, Barrow Neurological Institute (Arizona, United States)

4Department of  Neurology, University of  Texas Medical Branch (Texas, United States)
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(S73) TOLERABILITY OF A NEW FORMULATION OF SUBCUTANEOUS IFNß-1A VERSUS IFNß-1B

Background: Effective and well-tolerated therapies, such as interferon beta (IFNß), have been available for the treatment of  multiple sclerosis (MS) for 
more than a decade. Clinical trials have shown that subcutaneous (SC) administration of  high-dose, high-frequency IFNß is more effective than intramuscular 
administration of  once-weekly IFNß. Data suggest that a new formulation of  IFNß SC, recently approved in Europe and Canada and currently under review 
by the FDA in the United States, has an improved local tolerability profi le. 

Objective: The Rebif  New Formulation Versus Betaseron Tolerability (REFORMS) study was designed to compare the tolerability of  the new formulation 
of  IFNß-1a SC with that of  IFNß-1b SC. 

Design/Methods: This is a 12-week, open-label, multicenter study, which included patients with relapsing-remitting MS aged 18 to 60 years, who were 
naive to IFN treatment. Patients were randomized in a 1:1 design to receive the new formulation of  IFNß-1a 44 μg SC 3 times weekly or IFNß-1b 250 μg SC 
every other day for 12 weeks. This will be followed by the option to participate in a safety extension. The primary endpoint for the study is the mean change 
in pain score, reported on a visual analog scale, from preinjection to 30 minutes postinjection over the fi rst 21 injections of  full-dose IFNß-1a (weeks 5-11) 
and IFNß-1b (weeks 7-12). Secondary measurements include injection site redness (evaluated by blinded assessor), patient-reported Short Form McGill Pain 
Questionnaire, MS Treatment Satisfaction Questionnaire, documentation of  relapses, safety, and tolerability (assessed versus historical studies).

Results: Enrollment included 127 patients (mean age, 41 y; female, 70%; white, 87%), with 27% (34/127) meeting diagnostic criteria for MS. Final results 
at 12 weeks will be presented.

Conclusion/Discussion: This study will provide comparative tolerability and safety data of  a new formulation of  SC IFNß-1a versus IFNß-1b in relapsing 
MS. 

Study Supported by: EMD Serono, Inc., and Pfi zer Inc.  
Disclosure: Dr. Singer has received honoraria for speaking or consulting from Bayer Healthcare, Biogen-Idec, EMD Serono, Pfi zer, Novartis, and Teva Neuroscience. Dr. Singer has received research 
funds from Biogen-Idec, EMD Serono, and Pfi zer.  Dr. Sheppard has served as a speaker for Teva Neuroscience. Dr. Glyman has received research support from EMD Serono, Biogen Idec, Bayer, and 
Teva Neuroscience. Dr. Huddlestone has served as a presenter at EMD Serono– and Teva-sponsored meetings. Dr. Schapiro has served as a consultant for EMD Serono, Pfi zer, Teva, Bayer, and Biogen 
within the past year. Dr. Zarif  has nothing to disclose. Dr. Zarif  has nothing to disclose. Ms. Blake was a presenter for an EMD Serono–sponsored meeting. Mr. Bennett and Dr. AL-Sabbagh are 
employed by EMD Serono.

 Barry Singer, MD1

 Chris Sheppard, MD2;  Steven Glyman, MD3;  John Huddlestone, MD4;  Randy Schapiro, MD5;  Myassar Zarif, MD6;  Patricia Blake, RN2;  
Randy Bennett7;  Ahmad AL-Sabbagh, MD7            

1Barnes-Jewish Hospital
1 Barnes-Jewish Hospital Plaza, Suite 16304

St. Louis, MO 63110
United States

2Oak Clinic (Ohio, United States)
3University of  Nevada School of  Medicine (Nevada, United States)

4Neurology and Neurosurgery Associates of  Tacoma, PLLC (Washington, United States)
5Schapiro Center for Multiple Sclerosis (Minnesota, United States)
6South Shore Neurological Associates (New York, United States)

7EMD Serono, Inc. (Massachusetts, United States)
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(S74) WHAT IS THE NATURAL HISTORY OF OLIGOCLONAL BAND NEGATIVE MULTIPLE SCLEROSIS PATIENTS?

Background: There is a suggestion that being OCB- is associated with a milder disease course.

Objective: To review the natural history of  oligoclonal band negative (OCB-) CSF MS patients via demographic and clinical data.

Methods: A retrospective study of  450 MS patients, at a large academic MS Centre, who had reliable CSF results in their database (IMED) from analysis 
performed after January 1, 1993 and followed up to November 1, 2007.

Results: Only 41 (9.1%) out of  450 MS patients, all meeting current diagnostic criteria, were CSF OCB-. The mean age at onset was 36.40±9.06years (16-58) 
with F:M ratio of  1.73. The subsequent course for this group was PP-MS 19.5% (n=8), SP-MS 14.6 % (n=6), RR-MS 63.4% (n=26) and PR-MS 2.4% (n=1). 
First location manifestations were brainstem-cerebellum 21.1%, cord 26.3%, optic nerve 15.8 %, supratentorial 34.2 % and multifocal involvement 2.6%. 
The IgG index was 56.46±10.26 (34-82; N<70). Clinical follow-up indicated a mean number of  relapses for this group of  2.49 ± 2.28 (0-9), irrespective of  
treatment. In comparison with the OCB+ patients (n=409), the only signifi cant differences in demographics was the site of  fi rst presentation in the OCB+ 
group: brainstem-cerebellum 18 %, cord 43.5%, optic nerve 23 %, supratentorial 8.5% and multifocal involvement 7.1%; (p < 0.0001). There was a trend to 
signifi cantly fewer attacks in the OCB+ group, 1.59±2.05 (0-14), (p=0.058). No differences were seen in the EDSS.

Conclusion: OCB- MS patients have many similar characteristics to those who are OCB+, but differences in the location of  fi rst presentation was of  
interest, with more supratentorial and fewer optic nerve and spinal cord events. If  anything, there appeared to be slightly more relapse activity in this group. 
These do not suggest that being OCB- is associated with more benign disease. 

 Sasitorn Siritho, MD
 Mark S. Freedman, MSc, MD, CSPQ, FAAN, FRCPC

University of  Ottawa
501 Smyth Road

Ottawa, Ontario K1H 8L6
Canada
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 (S75) VETERANS AFFAIRS MULTIPLE SCLEROSIS CENTERS OF EXCELLENCE HOME TELEHEALTH PROJECT

Background: Veterans Affairs (VA) Multiple Sclerosis Centers of  Excellence (MSCOE) are evaluating the suitability and feasibility of  telehealth technology 
to monitor and manage MS patients at home. Specifi c implementation uses a question set administered through home devices to assess pertinent symptoms 
and problems associated with MS. 

Objective: Field-test a standardized MS question set for symptom monitoring and management using home telehealth among veterans and caregivers. 

Design/Methods: An observational study of  routine clinical care using home telehealth devices with veterans (n=33) and caregivers (n=12) from VA 
outpatient MS clinics in Seattle, Baltimore and Washington, DC. Veterans answered text-based questions for 1 to 6 months (January 2006 through May 2007). 
Questions included MS symptoms, pain, fatigue, bowel, bladder, depression, and disease modifying therapies, and used “branching logic” in response to 
current symptoms. Answers coded according to severity level (high, medium, low) and fl agged in computerized patient chart. 

Pre- and post- written questionnaires were mailed to a sub-sample of  veterans and caregivers to assess veteran disability status (EDSS-Self) and quality of  life 
(SF-12), and caregiver burden and stress (Caregiver Strain Index and Zarit Burden Scale). Patient satisfaction, health care practices (provider response type/
time to intervention), and service utilization (numbers/types of  encounters, telehealth costs) will be examined

Results To Date: Almost half  (45%) of  participants endorsed MS symptoms at a medium to high severity level: 13% high, 32% medium, and 55% 
low. Of  “high” alerts, fatigue-related alerts were most frequently reported (35%). A sub-sample of  veterans (n=16;mean=3.44;sd=0.964) and caregivers 
(n=12;mean=2.83;sd=0.937) reported they generally liked using home telehealth (5-point satisfaction scale: 1=poor to 5=excellent). 

Conclusion/Discussion: Veterans and caregivers participated in and were satisfi ed with a home telehealth intervention. MSCOE is adapting the question 
set and information from this study for use in VA home telehealth programs nationwide. We anticipate data from this study will inform intervention and 
education efforts. 

Study Supported by: Veterans Affairs (VA) Multiple Sclerosis Centers of  Excellence (MSCOE)

 Alicia Sloan, MPH, MSW1

 Aaron Turner, PhD1;  Richard Buhrer, MN, ARNP, CRRN-A1;  Lore Martz, RN2;  Robert Kane, PhD, ABPP-Cn3;  Mitchell Wallin, MD, MPH3; 
 Heidi Maloni, PhD, NP3;  Jodie Haselkorn, MD, MPH1;             

1Multiple Sclerosis Center of  Excellence (MSCOE) - West, VA Puget Sound Health Care System
S-117-MSCOE, 1660 S. Columbian Way

Seattle, WA 98108
United States

2Care Coordination Home Telehealth (CCHT) Program (Washington, United States)
3Multiple Sclerosis Center of  Excellence (MSCOE) – East (Maryland, United States)
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(S76) DOES AN INCREASE IN SYMPTOMS PREDICT A REDUCTION IN PHYSICAL ACTIVITY ACROSS TIME IN MS?

Background: Individuals with MS are substantially less physically active than nondiseased populations and unique aspects of  MS, such as symptomology, 
may partially account for the rate of  inactivity. We have demonstrated that elevated symptomology is associated with lower levels of  physical activity 
participation in individuals with MS using cross-sectional research designs. The next step in this line of  research involves examining change in symptoms as 
a predictor of  change in physical activity across time. 

Purpose: This study used a longitudinal research design and examined the role of  naturally-occurring change in MS-related symptoms as a predictor of  
change in physical activity behavior across time among individuals with MS. 

Methods: The sample consisted of  172 individuals, ambulatory with or without aid, who had a defi nite diagnosis of  MS. Participants completed three 
measures of  MS-related symptoms (assessing symptom severity, frequency and distress), a physical activity questionnaire, and wore an accelerometer for 1 
week. Data were collected at baseline and 6 months and were analyzed using a panel model within a covariance modeling framework. 

Results: The panel model with latent variables for symptoms and physical activity at baseline and 6-months provided an excellent fi t for the data (χ2 = 29.94, 
df  = 24, p = .19; RMSEA = .04; CFI = 1.0). Within this model, there was a cross-sectional association between symptoms and physical activity (γ = -.39) as 
well as a longitudinal association between change in symptoms and change in physical activity (β = -.43). 

Conclusion: Our fi ndings suggest that an increase in the burden of  symptoms over a brief  period of  time is associated with a concomitant reduction in 
physical activity behavior, and would support the development of  intervention programs that target symptom management as a means of  promoting physical 
activity in those with MS. 

Study Supported by: Funded by the National Institute of  Neurological Diseases and Stroke (NS054050)

 Erin Snook, MS
 Rachael Gliotonni, BS;  Robert Motl, PhD     
University of  Illinois at Urbana-Champaign

906 S. Goodwin Ave.
Urbana, IL 61801

United States
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(S77) IMPACT OF NATALIZUMAB ON PATIENT OUTCOMES IN MULTIPLE SCLEROSIS

Objective: To assess multiple sclerosis (MS) patient-reported experiences with natalizumab (TYSABRI®) in a real-world setting. 

Methods: MS patients who received their 3rd natalizumab infusion and were enrolled in the manufacturer’s restricted distribution program (TOUCH) 
participated in a 20-minute cross-sectional internet or telephone survey. Patient-reported measures included an adapted version of  the Multiple Sclerosis 
Impact Scale-29 (MSIS-29), pre/post disease level and functional status scores and prior MS drug use. MSIS-29 responses were modifi ed to measure patient-
perceived change since initiating natalizumab. Paired t-tests assessed pre/post changes in disease level and functional status, where positive change indicated 
improvement. 

Results: Results from 319 patients in this ongoing survey (expected n≥400) indicated that 75% were female and, on average, were diagnosed with MS over 
11 years ago. Almost all (97%) patients used ≥1 MS drug before natalizumab. The most frequently used drugs were: interferon beta-1a (Avonex) (67%), 
glatiramer acetate (Copaxone) (49%), interferon beta-1b (Betaseron) (36%) and interferon beta-1a (Rebif) (35%). Despite the short treatment duration, 
there were signifi cant improvements in disease level (0.30±1.13; t=4.78; p<0.001) and functional status (0.36±0.80; t=7.96; p<0.001). MSIS-29 items with 
greatest reported improvement since initiating natalizumab were: “worries related to MS” (66%), “feeling unwell” (64%), ability to do “physically demanding 
tasks” (63%), “problems with balance” (61%), “feeling mentally fatigued” (61%) and “diffi culties moving about indoors” (60%). Items with least reported 
improvement were: “tremors of  your arms or legs” (49%), “being stuck at home” (49%), “problems sleeping” (49%) and “problems using transport” (42%). 
On average, patients reported improvement on 13 of  29 (45%) MSIS-29 items.

Conclusion: After only 3 months on natalizumab, patients reported improvements on MSIS-29 items, disease level and functional status. While preliminary, 
these early results are suggestive of  natalizumab’s benefi cial effect on patients and warrant further long term investigation of  its impact on patient outcomes 
in a real-world setting. 

Study Supported by: Biogen Idec Pharmaceuticals.  
Disclosure: Kitty Rajagopalan is employed by Biogen Idec.

 Judith Stephenson, SM1

 Kitty Rajagopalan, PhD2;  Siddhesh Kamat, SM1

1HealthCore Inc.
800 Delaware Avenue Fifth Floor

Wilmington, DE 19801
United States                

2Biogen Idec Pharmaceuticals (Massachusetts, United States)
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(S78) A NOVEL, TEAM-BASED APPROACH TO HELPING PEOPLE WITH MS OBTAIN SOCIAL SECURTITY DISABILITY 
BENEFITS

Background: People with multiple sclerosis (MS) are frequently unable to work because of  their neurological impairments. Unfortunately, many people with 
MS have diffi culty accessing their Social Security Disability Insurance (SSDI). In part, this is due to the fact that the most frequently disabling symptoms—
cognitive problems and fatigue--are not carefully and objectively measured with standard neurological testing. 

Objective: To measure the effectiveness of  a team-based approach to assist people with MS with the SSDI application process.

Methods: We developed an individualized, team-based approach to assist people with disability applications. In addition to education about the application 
process generally, we referred people to other specialists, including speech therapists or neuro-psychologists when cognitive problems were present and 
occupational therapists when fatigue was present. Critically, we also endeavored to have the content of  the specialists’ reports supported by information in 
the medical record. 

Results: 70 people with MS participated in our program. 66 of  these participants responded completely or partially to a survey about the program. Overall, 
57 claims were successful, eight claims are pending review and one person withdrew her application. 
For the survey, we had complete responses for 52 people. Of  these respondents, 25 people began our process prior to the initial application. 17 of  these 
people (68%) were immediately successful. Of  the remaining eight people, four were successful on appeal and four are pending appeal. Of  the 27 who 
already had their claim denied before beginning our program, 21 (78%) were successful during their appeal before an administrative law judge. Of  the 
remaining six people, fi ve have claims pending and one withdrew. 

Conclusion: Through our team-based approach, at least 68% were immediately successful, which is much greater than the rate of  30% for people in 
Colorado who apply with neurological problems generally. On appeal, our success rate was at least 78%, while that rate on a national basis is approximately 
16%. 

Study Supported by: Teva Neuroscience.  
Disclosure: Most authors have all consulted with Teva Neuroscience from time to time.

 Thomas Stewart, JD, MS, PA-C
 Patricia Daily, LCSW;  Pat Kennedy, CNP, RN, MSCN;  Angela Delbeck, PhD, OTR;  Ruth Irvin, JD;  Kris Couch, OTR;  Allen Bowling, MD, PhD              

Rocky Mountain MS Center
701 E. Hampden Avenue Suite 420

Englewood, CO 80015
United States
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(S79) INTRATHECAL BACLOFEN COMPLICATIONS AND AMBULATION STATUS IN MULTIPLE SCLEROSIS.

Objective: To compare the rate and type of  complications related to intrathecal baclofen (ITB) therapy between ambulatory and non-ambulatory MS 
patients.

Design: Retrospective analysis of  an IRB-approved spasticity registry

Setting: Spasticity clinic within an outpatient multiple sclerosis (MS) center.

Participants: MS patients with severe lower extremity spasticity.

Intervention: Implantation of  a programmable intrathecal infusion system for ITB therapy

Main Outcome Measure(s): age, gender, MS course, MS duration, ambulation status, number of  complications, type of  complications (catheter malfunction, 
pump malfunction, infection, other)

Results: 124 patients underwent surgery (age 49 +/- 8 years, 68.5% women, disease duration 17 +/- 9 years, disease course 89% progressive, duration of  
ITB therapy 4 +/- 2 years). 65 patients (52%) were ambulatory. There were no statistically signifi cant differences in demographic or disease parameters 
between ambulatory and non-ambulatory patients. 31 patients (25%) developed at least 1 complication. Out of  a total number of  48 complications, 69% were 
catheter malfunction, 0% pump malfunction, 21% infections, and 10% other. Follow-up duration was signifi cantly longer in the subgroup of  patients with 
complications (p=0.02). There was a signifi cantly higher incidence of  catheter-related complications in ambulatory patients. ITB therapy was discontinued 
in 10% of  the patients who had complications (all had an infection).

Conclusions: In our population of  MS patients, most of  the complications requiring surgery after ITB system implantation were related to catheter 
malfunction. Although ambulatory patients exhibited a higher risk of  developing catheter-related complications, none of  those who experienced a 
complication discontinued therapy. This suggests that, in the patients’ judgment, the benefi ts of  ITB still outweighed the temporary negative impact of  a 
system malfunction. 

 Darlene Stough, RN, MSCN, CCRP
 Francois Bethoux, MD                  

Cleveland Clinic
9500 Euclid Ave

Mentor, Ohio 44060
United States
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(S80) PARITY VERSUS NULLIPARITY ASSOCIATION WITH LONG-TERM MS DISEASE PROGRESSION

Background: While much attention has been devoted to the issue of  a short term effect of  pregnancy on MS disease activity, reports regarding the long term effect of  
pregnancy on disease progression and disability are limited and confl icting. Evaluation of  the differences between parous and nulliparous women with long standing MS may 
provide critical insight regarding the infl uence of  pregnancy on MS. 

Objective: To explore whether long-term disability status measured with the EDSS scale for female patients with MS is associated with the occurrence and/or number of  live 
births. 

Design/Methods: Analysis was based on longitudinal data of  the New York State Multiple Sclerosis Consortium (NYSMSC) registry comprised of  patients from 16 MS 
Centers in New York State organized to prospectively collect demographic and clinical data. Women with age >= 45 were included in this analysis. 

Results: Data from 3,038 women, 616 nulliparous (20.3%), and 2422 parous (79.7%) were analyzed. The mean number of  childbirths for parous women was 2 and mean age at 
most recent visit was 54 (SD 7.4). In our sample, parous women were less likely (p < .0001) to have higher education (university degree through post-graduate) than nulliparous 
women. Overall, a statistically signifi cant difference between parity vs. nulliparity and disability level (EDSS >=6) was observed, nulliparous patients having a higher disability 
level (p < .0001). Also in unadjusted analyses, an inverse trend between disability and number of  live births (more than 1 pregnancy) was observed. In tests adjusted for age, the 
trend appeared stronger for age range 45-54 and fairly level for age range 55-64. 

Conclusion: Parity as a potential factor associated with long-term disability warrants further investigation. We will provide additional information whether these results might 
be confounded by earlier initiation of  DMT and timing of  pregnancy in relation to disease onset. 

 Barbara Teter, PhD, MPH1

 Cornelia Mihai, MD1;  Allison Drake, MS1;  Brian Apatoff, MD2,3;  Christopher Christodoulou, PhD4;  Patricia Coyle, MD4; 
 Alfred Frontera, MD5;  Susan Gauthier, MD2;  Andrew Goodman, MD6;  Malcolm Gottesman, MD7;  Carl Granger, MD8; 

 Joseph Herbert, MD9;  Richard Holub, MD10;  Burk Jubelt, MD11;   Lauren Krupp, MD4;   Nei Lava, MD12;   Michael Lenihan, MD13;  Fred Lublin, MD14; 
 Aaron Miller, MD14;  Frederick Munschauer III, MD1;  Nancy Nealon, MD2;  Paulette Niewczyk, PhD, MPH8;  Allan Perel, MD15;  Steven Schwid, MD6; 

 Mark Tullman, MD16;  Robert Zivadinov, MD, PhD17;  Bianca Weinstock-Guttman, MD1

1New York State Multiple Sclerosis Consortium (NYSMSC), Jacobs Neurological Institute
E-2, 100 High St.

Buffalo, NY 14203
United States

2NYSMSC, Judith Jaffe MS Care & Research Ctr at Weill (New York, United States)
3NYSMSC, Cornell Medical Center (New York, United States)

4NYSMSC, SUNY-StonyBrook University Hospital (New York, United States)
5NYSMSC, Kingston Neuro Associates (New York, United States)

6NYSMSC, University of  Rochester Medical Ctr (New York, United States)
7NYSMSC, Winthrop University Hospital (New York, United States)

8NYSMSC, Uniform Data Systems for Medical Rehabilitation, SUNY-UB (New York, United States)
9NYSMSC, The Hospital fo Joint Disease/Orthopedic Institute MS Care Center at NYU (New York, United States)

10NYSMSC, Neurological Associates of  Albany (New York, United States)
11NYSMSC, SUNY-Upstate Medical University (New York, United States)

12Albany Medical College (New York, United States)
13NYSMSC, Glens Falls Adirondak Neurology (New York, United States)

14NYSMSC, Corinne Goldsmith Dickinson Center for MS, Mt. Sinai School of  Medicine (New York, United States)
15NYSMSC, MS Care Center, Staten Island University Hospital (New York, United States)

16NYSMSC, MS Clinical Care Center, Neurological Institute of  NY, Columbia University Hospital (New York, United States)
17NYSMSC, Buffalo Neuroimaging Analysis Center, University of  NY at Buffalo (New York, United States)
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(S81) THE COST OF MULTIPLE SCLEROSIS:  AN UPDATED REVIEW OF THE LITERATURE

Background: Since the introduction of  disease modifying therapies (DMTs) for the treatment of  multiple sclerosis (MS), few articles have specifi cally 
examined the relationship between costs and the level of  disability in MS. 

Objective: To update the review of  the literature done by Patwardhan et al. regarding the costs associated with MS by level of  disability.

Methods: Previously Patwardhan et al. completed a literature review of  costs of  MS up to the year 2002. An updated literature review was performed using 
similar search terms, including “multiple sclerosis” and “costs and cost analysis,” “economics,” and “fees and charges.” We examined cost categories included 
inpatient costs, outpatient costs, tests, drugs, services, investments, informal care, and indirect costs. All costs were infl ated to 2007 US$ using the consumer 
price index for US medical care services. Costs for studies conducted outside of  US were converted to 2007 currency using the specifi c country’s infl ation 
rate and then converted to US currency. Studies included in the review examined costs associated with different levels of  disability using the Expanded 
Disability Status Scale (EDSS). 

Results: We identifi ed 5 articles in addition to the 10 articles identifi ed through 2002 by Patwardhan et al. Average per-patient annual costs across all studies 
from 1966-2007 were as follows. For US studies, costs varied from $13,941(EDSS=2) to $136,467(EDSS=8). For European studies, costs varied from 
$24,121(EDSS=2) to $92,741(EDSS=8). Studies completed prior to the introduction of  DMTs documented lower total costs associated with all disability 
levels. The costs of  drugs, informal care, and indirect costs were the largest drivers behind the cost of  MS. Higher informal care and indirect costs were 
associated with higher levels of  disability.

Conclusions: Annual per-patient costs for MS increase signifi cantly with disability levels. Therapies that can slow the progression of  disability may help 
avoid the high costs associated with more severe disease disability.

Study Supported by: Genentech.  
Disclosure: Adam Turpcu is a consultant to Genentech and Elaine Yu is an employee of  Genentech

 Adam Turpcu1

 Elaine Yu, MS, PharmD2                   
1University of  Southern California

1540 E. Alcazar St., CHP 140
Los Angeles, CA 90089

United States
2Genentech (California, United States)
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(S82) PROVIDING OPTIMAL CARE IN THE HOME AND IN FACILITIES: ARE WE HITTING OR MISSING THE MARK?

Background: The spectrum of  continuing care extends from the occasional need for therapy to residing in a long term care centre. While anecdotal reports 
exist on how well, or not well, we are meeting the continuing care needs of  MS patients, minimal research data exists.

Objective: The purpose of  this study was to ascertain the current use of  and satisfaction with continuing care services amongst persons with MS.

Methods: Forty-one MS patients living in their own home in a metropolitan area, along with 27 persons living in either a supportive living facility or a long 
term care centre, completed a self-report questionnaire. 

Results: Of  those living at home, 22.5% received some type of  publicly funded home care services within the last year. However, 48.5% said they had 
needed home care services, but did not receive them. Similarly, 44.0% of  those in supportive living or long term care facilities indicated they had needed 
more services within the last year. For both the home living and the supportive/facility living groups, the most needed services were physiotherapy (25.0%, 
15.8%) and housework (21.9%, 21.1%). The most common reasons for not getting the needed services for those at home were: 1) did not know who to call 
and 2) the waiting time was too long. For the supportive/facility living group, the primary reason was being assessed for less services than they thought they 
required. Both groups expressed satisfaction with the services they had received in the last year, and expressed appreciation towards the staff. Both groups 
acknowledged the role staffi ng shortages and restricted resources play in being able to provide optimal care.

Conclusions: With limited human and fi nancial resources, wise use of  funds is required to best meet the continuing care needs of  MS patients. This study 
provides the MS patients’ voice in this regard. 

 Karen V.L. Turpin, MSc, BScN1

 Sharon A. Warren, PhD1;  Garry Wheeler, PhD, RPsych2;  Kenneth G. Warren, MD, FRCP(C)1                
1MS Patient Care & Research Clinic, University of  Alberta

9-101 Clinical Sciences Bldg
Edmonton, AB T6G 2G3

Canada
1Faculty of  Rehabilitation Medicine (Alberta, Canada)

2Edmonton Chapter & Alberta Division, MS Society of  Canada (Alberta, Canada)
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(S83) NATURAL HISTORY OF MS AMONG CURRENTLY UNTREATED PATIENTS

Background: The course of  MS is variable and unpredictable, complicating treatment decisions. Better understanding of  its natural history within a specifi c 
treatment group could assist with treatment strategies and provide guidance for clinical trial designs.

Objective: We aimed to describe the natural history of  MS in patients currently untreated with any of  the disease modifying agents.

Design/Methods: We queried NARCOMS registry for 538 MS patients with ≥5 years of  annual data who reported no DMA therapy for the past 5 years or 
longer. The cohort was 64% female and 95% white, with average age 61.0 yrs (SD 9.7), disease duration 22.6 (SD 10.8) and PDDS 4.5 (SD 2.4). We calculated 
average PDDS, Performance Scale scores, relapse-rate and employment rate as a function of  disease duration.

Results: The average PDDS level increased with disease duration (5 yrs to 25< yrs) from 3.4 to 5.0. On the average, depression remained at minimal level 
ranging from 1.1 to 1.3, while cognitive (1.1 to 1.6, minimal to mild) and fatigue (2.3 to 2.8, mild to moderate) disability increased with disease duration. 
Annual relapse-rate was highest (1.1) at 15 yr disease duration and lowest (0.36) at 5 yrs.  Annual rate of  steroid treated relapses ranged between 0.03 and 0.16. 
As expected, age-adjusted employment rate was less than in the general population and decreased with disease duration from 48% to 15%. 

Conclusion/Discussion: In this sample of  currently untreated MS patients disease duration was associated with increased disability and corresponding 
steady decline in employment. Further analyses are needed to assess the impact of  lifelong treatment history and potential treatment failures on long-term 
outcomes, including employment.

Study Supported by: CMSC/NARCOMS is a project of  the Consortium of  MS Centers
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(S84) NATURAL HISTORY OF MS AMONG PATIENTS TREATED WITH GLATIRAMER ACETATE

Background: The course of  MS is variable and unpredictable, complicating treatment decisions. Better understanding of  its natural history within a specifi c 
treatment group could assist with treatment strategies and provide guidance for clinical trial designs.

Objective: We aimed to describe the natural history of  MS in patients currently treated with glatiramer acetate.

Design/Methods: We queried NARCOMS self-report registry for 1183 MS patients with ≥5 years of  annual data who are currently treated with glatiramer 
acetate (Copaxone). The cohort was 78% female and 94 % white, with average age 52.9 yrs (SD 9.1), disease duration 15.2 (SD 7.7) and PDDS 3.6 (SD 2.4). 
We classifi ed patients based on their most recent history on current treatment (< 4 years, 4 to <5, and >5) and calculated average PDDS, Performance Scale 
scores, relapse-rate and employment rate as a function of  disease duration for each group.

Results: PDDS increased with disease duration in all groups; the longest treatment duration was associated with lower disability. Annual relapse-rate was 
lowest (0.35 to 0.65) in the longest treatment group up to 20 yr disease duration. The rate of  steroid-treated relapses (0.12 to 0.16) was lowest in the longest 
treatment group up to 15 yr disease duration. As expected, age-adjusted employment rate was less than in the general population and decreased with disease 
duration. Longer treatment was associated with lower rate of  decline in employment. 

Conclusion/Discussion: In this sample longer treatment with glatiramer acetate appears to be associated with better outcomes. The effect is at least 
partially due to selection bias as the history of  previous therapy switches in the shortest treatment group suggests a more severe disease course. Further 
analyses are needed to assess the impact of  lifelong treatment history and treatment failures on long-term outcomes, including employment.

Study Supported by: CMSC/NARCOMS is a project of  the Consortium of  MS Centers
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(S85) NATURAL HISTORY OF MS AMONG PATIENTS TREATED WITH IM INTERFERON ß- 1A

The course of  MS is variable and unpredictable, complicating treatment decisions. Better understanding of  its natural history within a specifi c treatment 
group could assist with treatment strategies and provide guidance for clinical trial designs.

Objective: We aimed to describe the natural history of  MS in patients currently treated with IM interferon ß-1a.

Design/Methods: We queried the NARCOMS registry for 919 MS patients with ≥5 years of  annual data who are currently treated with IM interferon 
ß-1a (Avonex). The cohort was 78% female and 92% white with average age 54.0 yrs (SD 9.0), disease duration 15.7 yrs (SD 8.3) and PDDS 3.1 (SD 2.3). 
We classifi ed patients based on their most recent history on current treatment (<4 years, 4 to <5, and >5) and calculated average PDDS, Performance Scale 
scores, relapse-rate and employment rate as a function of  disease duration for each group.

Results: PDDS increased with disease duration in all groups; longer treatment duration was associated with lower disability. In the longer treatment duration 
groups annual relapse-rate was between 0.35 and 0.65, and the rate of  steroid-treated relapses below 0.2; rates were higher in the shortest treatment group. 
As expected, age-adjusted employment rate was less than in the general population and decreased with disease duration. Longer treatment was associated 
with lower rate of  decline in employment. 

Conclusion/Discussion: In this sample longer treatment with IM interferon ß-1a appears to be associated with better outcomes. The effect is at least 
partially due to selection bias as the history of  previous therapy switches in the shortest treatment group suggests a more severe disease course. Further 
analyses are needed to assess the impact of  lifelong treatment history and treatment failures on long-term outcomes, including employment.

Study Supported by: CMSC/NARCOMS is supported by the Consortium of  MS Centers
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(S86) NATURAL HISTORY OF MS AMONG PATIENTS TREATED WITH SC INTERFERON ß-1A

Background: The course of  MS is variable and unpredictable, complicating treatment decisions. Better understanding of  its natural history within a specifi c 
treatment group could assist with treatment strategies and provide guidance for clinical trial designs.

Objective: We aimed to describe the natural history of  MS in patients currently treated with SC interferon ß-1a.

Design/Methods: We queried NARCOMS registry for 346 MS patients with ≥5 years of  annual data who are currently treated with SC interferon ß-1a 
(Rebif). The cohort was 77% female and 96% white, with average age 51.2 yrs (SD 9.0), disease duration 14.7 yrs (SD 7.8) and PDDS 3.6 (SD 2.2). We 
classifi ed patients based on their most recent history on current treatment (< 4 years, 4 to <5 years, and >5) and calculated average PDDS, Performance Scale 
scores, relapse-rate and employment rate as a function of  disease duration for each group.

Results: PDDS increased with disease duration in all groups; longer treatment duration was associated with lower disability up to 15 yr disease duration. 
Annual relapse-rate was lowest (0.18 to 0.80) in the longest treatment group. As expected, age-adjusted employment rate was less than in the general 
population and decreased with disease duration. The longest treatment group had higher employment rate up to disease duration of  15 yrs but the overall 
rate of  decline was similar in all groups.

Conclusion/Discussion: In this sample longer treatment with SC interferon ß-1a appears to be associated with better outcomes. The effect is at least 
partially due to selection bias as the history of  previous therapy switches in the shortest treatment group suggests a more severe disease course. Further 
analyses are needed to assess the impact of  lifelong treatment history and treatment failures on long-term outcomes, including employment.

Study Supported by: CSMC/NARCOMS is a project of  the Consortium of  MS Centers
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 (S87) NATURAL HISTORY OF MS AMONG PATIENTS TREATED WITH SC INTERFERON ß-1B

Background: The course of  MS is variable and unpredictable, complicating treatment decisions. Better understanding of  its natural history within a specifi c 
treatment group could assist with treatment strategies and provide guidance for clinical trial designs.
Objective: We aimed to describe the natural history of  MS in patients currently treated with IM interferon ß-1b.

Design/Methods: We queried NARCOMS registry for 601 MS patients with ≥5 years of  annual data who are currently treated with SC interferon ß-1b 
(Betaseron). The cohort was 77% female and 94% white, with average age 53.6 yrs (SD 9.6), disease duration 15.9 yrs (SD 7.5) and PDDS 4.0 (SD 2.3). We 
classifi ed patients based on their most recent  history on current treatment (< 4 years, 4 to <5 years, and >5) and calculated average PDDS, Performance 
Scale scores, relapse-rate and employment rate as a function of  disease duration for each group.

Results: PDDS increased with disease duration in all groups; longer treatment duration was associated with lower disability. Annual relapse-rate (0.53 to 
0.80) and steroid treated relapse-rate (.06 to .44) were lower in the longer treatment groups. As expected, age-adjusted employment rate was less than in the 
general population and decreased with disease duration. The longest treatment group had the highest employment rate but the overall rate of  decline was 
similar in all groups.

Conclusion/Discussion: In this sample longer treatment with SC interferon ß-1b appears to be associated with better outcomes. The effect is at least 
partially due to selection bias as the history of  previous therapy switches in the shortest treatment group suggests a more severe disease course. Further 
analyses are needed to assess the impact of  lifelong treatment history and treatment failures on long-term outcomes, including employment.
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 (S88) PAIN-RELATED FACTORS ASSOCIATED WITH CAM USE IN PERSONS WITH MULTIPLE SCLEROSIS

Background: Complementary and alternative medicine (CAM) practices have been credited with reducing symptoms and improving overall quality of  life 
in persons with multiple sclerosis (MS). However, few studies in MS have investigated the relationship between CAM use and pain, a common and often 
severe condition among this population. 

Objective: To determine the prevalence of  CAM use among a community sample of  persons with MS and to examine its relationship with pain-related 
variables. 

Methods: A mail survey was completed by 542 persons with MS living in Eastern Washington. Data were collected on basic demographics, MS medical 
history, pain (items from the Numerical Pain Scale and Brief  Pain Inventory), healthcare service utilization and CAM treatments in the preceding year.

Results: Thirty seven percent of  the sample had used at least one CAM modality in the preceding year and the mean number of  visits to a CAM practitioner 
was 3.9 � 12.3. The most commonly used therapies were chiropractics (18.1%), massage therapy (14%) and the Swank diet (5.4%). Forty-nine percent of  
the sample reported having persistent, bothersome pain in the past 3 months. Use of  CAM therapies was not found to be associated with prevalence or 
intensity of  pain. However, the mean number of  days that pain interfered with usual activities in the preceding three months was signifi cantly lower for those 
receiving acupuncture (mean=4.5, SD=7.2) versus those not (mean=10.8, SD=24.2) (Student’s t-test p=.004), as well as for those receiving massage therapy 
(mean=5.9, SD=15) versus those not (mean=11.4, SD=25) (Student’s t-test p-.009). 

Conclusions: Individuals in this sample frequently utilized CAM services, with over a third using at least one modality in the preceding year. The fi ndings 
that both acupuncture and massage therapy use are related to decreased pain interference warrant further examination. Longitudinal studies of  CAM use 
and pain are needed. 

Study Supported by: U.S. Department of  Education, National Institute on Disability and Rehabilitation Research, Grant #H133B031129
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(S89) JAPANESE VARIANT MS OR NMO?

Background: As our understanding of  neuromyelitis optica (NMO)/Devic’s has improved over the last years, the diagnostic criteria have been recently 
revised. In the past, NMO was considered a variant within the spectrum of  multiple sclerosis (MS), whereas now NMO is believed to be distinct from MS 
in terms of  pathology, prognosis and treatment options. Previously, brain MRI abnormalities had been incompatible with a diagnosis of  NMO; the revised 
criteria no longer exclude per se abnormalities on brain MRI. The controversy whether Japanese variant MS is truly MS or NMO remains unresolved.

Methods: Case presentation and literature review. 

Discussion: 33 y/o Japanese female initially diagnosed with Japanese variant MS based on clinical course (optic neuritis 2/2001, transverse myelitis 4/2001), 
abnormalities on cervical and thoracic spine MRI, and CSF with pleocytosis, but negative OCB and normal brain MRI. The patient had been clinically 
relatively stable on IFN-beta 1a despite mild relapses and worsening of  her brain MRI with >40 new lesions atypical, but not inconsistent with MS. 

In 9/2006, NMO-antibody testing was positive and treatment was switched to mycophenolate mofetil. In 3/2007, 9/2007 and 10/2007, the patient experienced 
severe exacerbations. Additionally, Sjogren’s syndrome was diagnosed (laboratory studies, dry eye syndrome) and symptomatic treatment initiated. 

This case represents a diagnostic and therapeutic challenge in the context of  differentiation of  MS versus NMO, especially due to brain involvement and 
concomitant autoimmune disease. Classifi cation of  disease plus optimal treatment for the acute relapses and long-term maintenance were considered. The 
patient is now regarded as a severe case of  NMO with marked brain involvement. She takes an oral regimen of  azathioprine/steroids and received 4 doses 
of  rituximab. She is slowly recovering some, but overall signifi cantly worsened in her neurological and functional status. The case and relevant literature in 
this evolving area of  NMO will be presented. 

Study Supported by: NMSS Greater Washington Chapter
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(S90) T-CELL SUBSETS IN MS PATIENTS BEFORE AND AFTER TREATMENT 
WITH NATALIZUMAB

Blockade of  lymphocyte traffi cking into the CNS has been shown to be highly effi cacious in treatment of  relapsing forms of  MS. Because of  safety concerns 
following two cases of  PML in patients receiving natalizumab and interferon, extraordinary vigilance on the part of  the physician, manufacturer and the FDA 
resulted in the TOUCH program. Education in the use of  clinical, MRI and CSF data to detect the presence of  PML is emphasized, as early detection may 
be the key to effective treatment.  A fall in CD4/CD8 T-cell ratios may predict risk of  immune system compromise prior to infection.

In patients who received natalizumab, means and standard deviations of  absolute and % CD4, absolute and %CD8 and CD4/CD8 ratios at baseline and 
prior to infusions at months 2, 3, 6, and 12 were collected. Data will be presented in scatter plot form to emphasize variations in individual patients.

All data are means ± standard deviations at baseline (n=38) and prior to infusions at months 2 (n=16), 3 (n=11), 6 (n=10), and 12 (n=11). Absolute CD4 
was 0.994 ± 0.410 Thou/μL, 1.253 ± 0.452, 1.087 ± 0.270, 1.277 ± 0.353, and 1.312 ± 0.401. %CD4 was 50.5 ± 11.5, 46.0± 10.7, 44.7 ± 9.6, 47.7 ± 8.2 
and 46.0 ± 9.7.

Absolute CD8 was 0.409 ± 0.241, 0.486 ± 0.173, 0.472 ± 0.237, 0.539 ± 0.152, and 0.539 ± 0.173. %CD8 was 20.4 ±7.6, 18.0 ± 5.5, 19 ± 7.2, 20.5 ± 5.7 
and 19 ± 5.6.

CD4/CD8 ratios were 2.73 ± 1.17, 2.70 ± 0.72, 2.60 ± 0.83, 2.46 ± 0.67 and 2.54 ± 0.67. Though no patients were diagnosed with PML in this series, the 
use of  CD4/CD8 ratios may be an effective means of  early risk detection for opportunistic infection.
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(S91) MULTIPLE SCLEROSIS AND NEUROPATHIC PAIN

Rationale: Neuropathic pain is a chronic pain syndrome known to occur in diseases such as multiple sclerosis (MS).  Hallmark clinical symptoms include 
numbness, burning, tingling, and shooting pain. At present, the diagnosis and medical management of  this chronic pain syndrome continues to challenge 
health care providers. 

Objectives: The general objective is to determine the most commonly encountered disease-induced symptoms experienced by MS patients.  The specifi c 
objectives include determining the incidence and prevalence of  MS patients suffering from neuropathic pain and the overall satisfaction level of  patients with 
the medical management of  this condition. 

Methods: A total of  1149 MS patients were asked to complete a baseline screening assessment tool approved by the Health Research Ethics Board called 
the MS Quality of  Life Inventory Initial and Follow-up Questionnaire.  The nature of  the tool was to collect data of  symptoms of  concern associated with MS and 
to evaluate the level of  satisfaction with the support received in managing these symptoms. 

Results: One-fi fth of  the patients in this study reported pain in the top 5 areas of  concern making pain the second worst disease-induced symptom of  MS. 
Half  of  these patients were not receiving treatment for pain management. In the remaining patients who were receiving treatment, 50% reported that they 
were not satisfi ed with their current treatment regimen.  

Conclusion: Pain was the second worst disease-induced symptom of  MS behind fatigue. The suboptimal medical management of  neuropathic pain 
confi rms the need for health care professionals to enhance their education on the early recognition and current treatment strategies targeted at MS-induced 
neuropathic pain.
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