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PP4148
A double-blind, randomized, versus-
placebo study of palmitoylethanolamide 
in subjects with relapsing-remitting 
multiple sclerosis: preliminary results
S. Montella1, A. Carotenuto1, N.S. Orefice2, G. Orefice1

1Neurosciences, 2Pharmacology, Federico II University, 
Naples, Italy

 Introduction: Palmitoylethanolamide (PEA), the naturally 
occurring amide of ethanolamine and palmitic acid, is an 
endogenous lipid that modulates pain and inflammation. 
PEA has been demonstrated to have anti-inflammatory and 
neuroprotective effects in different experimental models, 
including those of MS. Our work, a double-blind, 
randomized, versus-placebo study, evaluates the effect of 
PEA on serum levels of pro-inflammatory cytokines, such 
as Interferon (IFN)γ, Tumor Necrosis Factor (TNF)α and 
Interleukin (IL)-17, versus placebo, over a period of 12 
months. 
Methods: Twenty-nine relapsing-remitting (RR)-MS 
patients (17 Male, 12 Female; mean age 27±8 years) treated 
with Interferon-β-1a 44 micrograms were enrolled and 
randomized to receive PEA, 600mg daily, versus placebo. 
All patients performed blood samples collection at the 
enrollment and after 3-6-12 months to evaluate serum levels 
of IFNγ, TNFα and IL-17. 
Results: We observed, in 16 out of 29 patients (55.17%), a 
reduction time related of IFNγ, TNFα and IL-17 in the PEA 
group versus placebo, although this reduction is not 
statistically significative. Data have been analyzed using 
ANOVA for repeated measures with no hypothesis on 
variance.
Conclusions: Our results demonstrate the efficacy of PEA 
in reducing the serum levels of IFNγ, TNFα and IL-17 over 
time and confirm the pharmacological properties of PEA, 
suggesting that PEA could be an effective tool in the control 
of inflammation. The therapeutic effect of PEA may prove 
to be a therapeutic strategy capable to affect an array of 
nervous system disorders as MS.
Disclosure: Nothing to disclose 

PP4149
Evaluation of sIFNAR2 as a potential 
diagnostic biomarker of multiple sclerosis
T. Órpez-Zafra1, J. Pavía Molina2, L. Leyva1,  
E. Martín Montañez2, J. Barón2, M.J. Pinto-Medel1,  
M. Suardiaz1, Ó. Fernández1, B. Oliver-Martos1

1Hospital Regional Universitario de Málaga, IBIMA, 
2Universidad de Málaga, Málaga, Spain

Introduction: Interferon Beta (IFNβ), the most commonly 
treatment used for MS, acts through interaction with its 
receptor, IFNAR, which is composed by two subunits: 
IFNAR1 and IFNAR2. The soluble isoform of the subunit 
IFNAR2 (sIFNAR2), present in body fluids, can bind IFNβ 
and modulate its activity. We assessed the serum levels of 
sIFNAR2 in MS patients and healthy controls and then its 
value as a potential diagnostic biomarker was evaluated. 
Methods: Recombinant sIFNAR2 was cloned, expressed 
and purified to be used as positive control in a non-
commercial semiquantitative ELISA to detect sIFNAR2 in 
serum. Two independent cohorts including 377 MS patients 
(IFNβ-treated and untreated) and 117 healthy controls were 
analyzed. Moreover, 26 patients with other inflammatory 
neurological diseases (OIND) were included. 
Results: Treated patients had higher levels of sIFNAR2 
respect to untreated patients (p<0.001) and healthy controls 
(p<0.001). However, there were no differences in IFNAR2 
according to response of the patients to the IFNß treatment. 
Notably, untreated patients exhibited higher levels of 
sIFNAR2 than healthy controls (p<0.001), fact that was 
replicated in the second cohort. Untreated patients with 
OIND had lower sIFNAR2 compared with untreated MS 
patients. The ROC analysis between controls and untreated 
MS patients yielded an AUC of 0.79. Finally, the 
proinflammatory cytokine profile was analyzed by flow 
cytometry and high levels of sIFNAR2 were associated 
with low production of TNFα and IFNγ. 
Conclusions: The results suggest that sIFNAR2 could 
modulate the endogenous IFNβ and it could be a potential 
diagnostic biomarker of MS.
Disclosure: Dr Fernández has received honoraria as 
consultant in advisory boards, and as chairman or lecturer 
in meetings, and has also participated in clinical trials and 
other research projects promoted by Biogen-Idec, Bayer-
Schering; Merck-Serono, Teva, Novartis, Almirall and 
Allergan. No other disclosures were reported. 
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PP4150
A quantitative histopathological study of 
the effects of arsenic oxides on 
inflammation, demyelination and 
neurodegeneration in multiple sclerosis
D. Papadopoulos1, N. Antoniou1, K. Tsimaratou1,  
D.D. Mitsikostas2, V. Gorgoulis1, R. Nicholas3

1Histology & Embryology, Athens University Medical 
School, 2Neurology, Athens Naval Hospital, Athens, Greece, 
3Neurology, Imperial College London, London, United 
Kingdom

Introduction: Different preparations of arsenic-containing 
compounds were used for the treatment of multiple sclerosis 
(MS) until the mid-60s. This study aims to examine the 
effects of treatment with arsenic-containing compounds on 
MS pathology and particularly axonal survival by carrying 
out a quantitative histopathological study on post-mortem 
tissues from MS patients exposed to arsenicals and matched 
controls. 
Methods: A total of 102 paraffin-embedded autopsy blocks 
from 6 secondary progressive MS (SP-MS) patients treated 
with arsenicals and 6 SP-MS control patients not exposed to 
arsenic compounds obtained from the UK MS tissue bank, 
were analyzed. Immunohistochemistry for a number of 
markers were used to assess demyelination, inflammation, 
axonal damage and loss and to stage demyelinating lesions. 
Axonal density was determined on high MW neurofilament-
stained sections using a point sampling method in normal 
appearing white matter (NAWM). 
Results: Fifteen white matter lesions (WMLs) and 6 gray 
matter lesions (GMLs) were identified in 50 tissue blocks 
from the arsenic-treated patients, whereas 34 WMLs and 13 
GMLs were identified in 52 tissue blocks of the MS patients 
not treated with arsenicals. In both groups almost all WMLs 
were chronic active or inactive and all cortical lesions were 
subpial. A statistically significant difference was observed 
in median NAWM axonal densities, which were found 
increased by 33.7% in tissue blocks from patients treated 
with arsenicals compared to control MS patients (p<0.01). 
Conclusions: Our data indicate that arsenicals may have 
exerted a protective effect on axons in MS patients.
Disclosure: The authors have nothing to disclose. This 
study was funded by Merck-Serono, Greece. 

PP4151
Serum autoantibodies presence in 
patients with relapsing remitting multiple 
sclerosis
C.K. Papastergios1, E. Karamouzos1, I. Markakis1,  
C. Kaliouli2, E. Pappa2, G. Gekas1

1Neurology, 2Immunology, General Hospital of Nikaia - 
Pireaus Ag. Panteleimon, Nikaia, Greece

Introduction: The aim of this study was to investigate the 
possible increased occurrence of autoantibodies in patients 
with newly diagnosed relapsing remitting multiple sclerosis 
(RRMS).
Methods: Our study group consisted of 159 RRMS patients 
that were studied before the initiation of any 
immunomodulatory treatment or steroids. These patients 
were serologically evaluated for an extensive panel of 
autoantibodies including antinuclear (ANA), thyroid 
microsome (anti-TPO), human thyroglobulin (anti-TG), 
smooth muscle (ASMA), anti-cardiolipin (aCL), anti-b-
glycoprotein-1 (anti-β-GP1) and anti-neutrophilic 
cytoplasmic antibodies (ANCA). The control group 
consisted of 99 healthy individuals with similar demographic 
characteristics and a negative history of chronic systemic or 
infectious disease.
Results: A statistically significant increase in the prevalence 
of ANA has been demonstrated in the RRMS group, 
compared to healthy individuals (31.4% vs 25% 
respectively; p<0.01). In the patient group there was also a 
significant increase in the prevalence of ASMA (8.2% in 
RRMS vs. 1% in controls; p<0.001), aCL (2.5% in RRMS 
vs. 0% in controls; p<0.001), antiβGP1 (1.9% in RRMS vs. 
0.5 % in controls; p<0.01) and ANCA (2.5% in RRMS vs 
1% in controls; p<0.01). There was no significant difference 
in the frequency of anti-TPO and anti-TG between the two 
groups. 
Conclusions: Our data indicate an increased prevalence of 
non-organ specific autoantibodies in the RRMS patients, 
further corroborating the correlation between MS and 
systemic auto-immune disorders.
Disclosure: Nothing to disclose 
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PP4152
Validity and reliability of the Turkish 
version of the multiple sclerosis-related 
symptom scale
Z. Tulek1, C. Polat2, M. Kurtuncu3, M. Eraksoy3

1Istanbul University Florence Nightingale School of Nursing, 
2Haydarpasa Hospital of Gulhane Military Medical 
Academy, 3Neurology, Istanbul University, Medical School, 
Istanbul, Turkey

Introduction: This research has been carried out to 
determine the validity and reliability of the Turkish version 
of the "Multiple Sclerosis-Related Symptom Scale" 
developed by Gulick et al. for the evaluation of signs and 
symptoms in multiple sclerosis patients. 
Methods: The study has been carried out through face-to-
face interviews between January and December 2013 at the 
Multiple Sclerosis Unit Istanbul Faculty of Medicine, 
Istanbul University. Sample of the study has constituted 
from 148 patients with a diagnosis of definite MS, age 
above 18, able to communicate, without any medical 
problems other than MS. Patients who have had attacks in 
the last one month were not included in the group. 
Results: As the first step linguistic validity studies were 
done. Then psychometric study was done. Confirmatory 
Factor Analysis revealed that the scale consisted of five 
factors of which loads ranging from 0.39 to 0.86. Item-total 
score correlation coefficients have been determined between 
0.39 and 0.61, and correlation coefficients of sub-scale 
items and total scores between 0.60 and 0.80. Cronbach’s 
alpha reliability coefficient was determined to be 0.89 for 
the whole scale and between 0.60 and 0.83 for the sub-
scales. The test was repeated to evaluate the invariance of 
the scale with respect to time, no difference between two 
implementations was determined (p>0.05). 
Conclusions: Turkish version of the “Multiple Sclerosis-
Related Symptom Scale” can be used to evaluate signs and 
symptoms in patients with multiple sclerosis.
Disclosure: Nothing to disclose 

PP4153
Safety profile of delayed-release dimethyl 
fumarate in relapsing-remitting multiple 
sclerosis: long-term interim results from 
the ENDORSE extension study
C. Pozzilli1, J.T. Phillips2, R.J. Fox3, K. Selmaj4,  
R. Zhang5, M. Novas5, M.T. Sweetser5, V. Viglietta5,  
R. Gold6

1Department of Neurology and Psychiatry, University of 
Rome ’La Sapienza’ Faculty of Medicine, Rome, Italy, 
2Multiple Sclerosis Program, Baylor Institute for 
Immunology Research, Dallas, TX, 3Mellen Center for 
Multiple Sclerosis Treatment and Research, Cleveland 
Clinic, Cleveland, OH, United States, 4Department of 
Neurology, Medical University of Lodz, Lodz, Poland, 
5Biogen Idec Inc., Cambridge, MA, United States, 
6Department of Neurology, St Josef Hospital, Ruhr 
University, Bochum, Germany

Introduction: Here we present updated safety results from 
ENDORSE, an ongoing, 5-year, dose-blind extension of the 
Phase 3 DEFINE and CONFIRM studies evaluating 
delayed-release dimethyl fumarate (DMF) in RRMS. 
Methods: Patients randomized to delayed-release DMF 
240mg twice (BID) or three times daily (TID) in DEFINE/
CONFIRM continued the same dosing regimen in 
ENDORSE. Placebo (PBO; DEFINE/CONFIRM) and 
glatiramer acetate (GA; CONFIRM) patients were 
randomized 1:1 to delayed-release DMF BID or TID. Safety 
data were analyzed according to parent/extension study 
treatment: BID/BID, TID/TID, PBO/BID, PBO/TID, GA/
BID, GA/TID. 
Results: As of 12 June 2013 data cut, the overall incidences 
of adverse events (AEs) were: 89% BID/BID (n=501), 90% 
TID/TID (n=501), 93% PBO/BID (n=249), 90% PBO/TID 
(n=248), 86% GA/BID (n=118), 84% GA/TID (n=119). 
The incidences of serious AEs were: 18% BID/BID, 19% 
TID/TID, 22% PBO/BID, 15% PBO/TID, 13% GA/BID, 
18% GA/TID. The incidence of discontinuations due to AEs 
was 4%-6% (BID/BID, TID/TID) and 14%-23% (PBO/
BID, PBO/TID, GA/BID, GA/TID). The incidence of 
serious infections was ≤3% (all groups). There were no 
confirmed opportunistic infections and no new findings in 
hematologic outcomes compared with DEFINE/CONFIRM. 
Hepatic AEs occurred in ≤3% of patients in any group; there 
was no evidence of increased risk of renal or urinary events. 
There were 20 malignancies in 19 patients (11 continuing 
and 8 new to delayed-release DMF). There were 4 deaths, 
none considered related to study drug.
Conclusions: The long-term safety profile of delayed-
release DMF appears consistent with findings from 
DEFINE/CONFIRM. No new or worsening safety signals 
were observed.
Disclosure: Study supported by: Biogen Idec, Inc. 
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PP4154
An anti-oxidant, serum paraoxonase1 
activity in multiple sclerosis
L. Racz1, J. Padra2, Z. Mezei1, G. Paragh2, L. Csiba1,  
I. Seres2, T. Csepany1

1Department of Neurology, 2Department of Internal 
Medicine, University of Debrecen, Debrecen, Hungary

Introduction: Paraoxonase1 (PON1), an enzyme associated 
with high density lipoprotein (HDL), plays an important 
role in the anti-oxidant and anti-inflammatory properties of 
HDL. Increasing evidence supports the role of oxidative 
stress in inflammatory processes and in the pathogenesis of 
multiple sclerosis. 
Methods: The aim of this study was to investigate the 
paraoxonase and arylesterase activities and lipid profiles in 
controls and in patients with different types of multiple 
sclerosis (MS) and with different immunomodulatory 
treatments. Our study involved 215 MS patients and 91 age-
matched control subjects. Paraoxonase and arylesterase 
activities of serum were measured spectrophotometrically. 
PON1 activities and lipid profiles were compared in 
subgroups of relapsing-remitting (148), benign (14), 
primary progressive (14), secondary progressive (22), 
relapsing progressive (4) and clinically isolated syndrome 
(13) at different stage of the disease (EDSS: group A: 0.0-
1.5; group B: 2.0-4.0; group C: 4.5-6.0; group D: >6.0).
Results: Significant differences (p=0.0396) in PON1 
activities were detected between patients and controls. 
PON1 activities did not differ in the subgroups regarding of 
the course or EDSS scores of MS patients. Patients with 
greater disability were older and had slightly lower, but 
statistically not significant HDL blood levels than those of 
less disabled. PON1 activities were different in the groups 
according to the treatment type (p=0.0003) and the 
therapeutic response (p=0.0458).
Conclusions: Our results did not demonstrate association 
between altered lipoprotein peroxidation and different 
clinical types of MS, but PON1 activities were influenced 
by immunomodulatory treatments.
Disclosure: Nothing to disclose 

PP4155
Clinical and MRI characteristics of long-
term full-responder multiple sclerosis 
patients treated with disease-modifying 
drugs
M. Romeo, M. Rodegher, M. Messina, L. Moiola,  
B. Colombo, G. Comi, V. Martinelli
Neurology, San Raffaele Hospital, Institute of Experimental 
Neurology (INSPE), Milan, Italy

Introduction: The objective of the study is the identification 
of the characteristics of clinically full-responder patients 
treated with first-line disease-modifying drugs (DMDs).
Methods: This is a real world, observational, single-centre, 
8-year follow-up study, carried out on relapsing-remitting 
MS patients who had started a treatment with interferon-
beta or glatiramer acetate before 2005. We defined a patient 
as free (FP) from clinical activity when heshe had not had 
any relapses and disability progression (confirmed EDSS 
progression ≥1.5 point for baseline EDSS <2.5 and 1 point 
for EDSS 2.5-5.5) during an 8-year follow-up. We compared 
these patients and patients with at least 1 relapse or disability 
progression at follow-up (PR).
Results: Six hundred ninety-nine patients have been 
included into this study; 68% of patients were FP in the first 
year, 53% in the first 2 years and 23% (161pts) at 8-year 
follow-up. Comparing FPs with PR patients, FPs had lower 
disability (p<0.0001) and lower number of T2 lesions at the 
beginning of DMD (p=0.024), and fewer active lesions at 
brain MRI scan performed at 1-year (<2 active lesions, 
p=0.013) and at 2-years of treatment (<4 active lesions; 
p=0.001).
Conclusions: Our study confirms that patients with low 
disability and low MRI activity at DMD beginning and in 
the first 2 years of treatment, may remain free from clinical 
activity for a long time. In these patients DMD 
discontinuation might be considered not only to reduce the 
treatment burden, but also for the redistribution of health 
resources on more needy patients.
Disclosure: Dr Romeo, Rodegher, Messina, Moiola and 
Colombo report no disclosures. Prof. Comi has received 
personal compensation for speaking and consultancy 
activities from Bayer Schering Pharma, Merck Serono, 
Sanofi-Aventis, Biogen-Dompè, Novartis Farma, Genzyme 
and TEVA Pharmaceutical Ind. Ltd. Dr Martinelli has 
received personal compensation for activities with Biogen-
Dompè, Merck Serono, Bayer Schering Pharma, Novartis 
Farma, TEVA Pharmaceutical Ind. Ltd and Sanofi-Aventis. 
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PP4156
Relevance of age in quality of life 
assessment in multiple sclerosis patients
S. Sabanagic-Hajric, N. Subasic, A. Alajbegović
Neurology, Clinical Center of Sarajevo University, Sarajevo, 
Bosnia and Herzegovina

Introduction: Multiple sclerosis progression and related 
activity limitations are both age related and age accelerated. 
The objective of this study was to investigate the relation 
between age and quality of life in MS patients.
Methods: 100 MS patients treated at the Neurology Clinic 
in Sarajevo were involed in this study. Quality of life was 
measured by using MSQOL-54 questionaire. Mann-
Whitney and Kruskal-Wallis test were used for the 
comparisons and the linear regression analyses for identifing 
significant predictors from sociodemographic and clinical 
characteristics in predicting MSQOL-54 physical and 
mental composite scores. 
Results: The mean age of 100 patients (69% female and 
31% male) was 39.88±10.03 years. The majority of the 
patients (60%) were 25-44 years old, 26% of patients were 
45-54 years old, 10% were older than 55 and 4 % were 
18-24 years old. Younger patients (age less than 45 years) 
had significantly higher physical (54.85 v. 37.90, p=0.002) 
and mental (59.55 vs. 45.90, p=0.007) health composite 
scores than older patients. The most significant difference 
was in the role limitations-physical (p<0.001), physical 
function (p=0.001) and sexual function (p=0.001) items 
then cognitive function (p=0.007), energy (p=0.008) and 
social function (p=0.001). Patient’s age retained its indepent 
predictivity only for physical health composite score 
(r2=0.063). Internal consistency of adapted Bosnian version 
was high (Cronbach’s alpha range 0.78-0.95).
Conclusions: As the result of our study we want to 
emphasise awarness of and sensitivity to the chalenges of 
aging with multiple sclerosis, including wide range of 
health, social and wellness related issuses.
Disclosure: Nothing to disclose 

PP4157
Natalizumab beyond blood-brain barrier - 
cell-bound vs. free concentration in CSF 
vs. blood
T. Sehr1,2, U. Hainke1, K. Thomas1,2, T. Ziemssen1,2

1Neuroloimmunological Lab, 2Department of Neurology, 
Technical University Dresden, University Hospital Carl 
Gustav Carus, Dresden, Germany

Background: Natalizumab (NAT) inhibits migration of 
leukocytes from the systemic circulation into the brain 
blocking VLA-4.
Objective: Whereas the pharmakinetics and -dynamics of 
NAT in the periphery have already been investigated, only 
little information is available about the central nervous 
system compartment. 
Design and methods: For the analysis of free and cell-
bound NAT as well as VLA-4 in CSF and blood, 27 paired 
CSF and blood samples of MS patients on continuous NAT 
treatment at 2 different time points were analysed in 
comparison to paired control CSF-blood samples of 24 
untreated MS patients. Therefore, we developed a FACS-
based assay to measure free and cell-bound NAT 
concentrations in addition to VLA-4 binding (detection 
limit of 14ng/ml). 
Results: CSF NAT concentrations (44.81±7.98ng/ml) were 
lower than serum levels before (18.52±2.75µg/ml) and after 
infusion (86.19±6.14µg/ml). Cell surface bound NAT and 
mean expression of VLA-4 were comparable in CSF (mean 
3,653±327.3 resp. mean 756.7±73.8) and blood before NAT 
infusion (mean 3,375±297.4 resp. mean 794.4±82). NAT in 
CSF was still functional active and could block VLA-4 
mediated effects. NAT levels in CSF and blood demonstrated 
a huge inter-individual variability. 
Conclusions: Using our sensitive FACS-based assay, we 
could demonstrate the different pharmacokinetics and 
-dynamics of cell-bound and free NAT in the immunological 
periphery and central nervous system compartment (CSF) 
of NAT-treated patients. The possibilities and procedures 
for implementing patient-optimized dosing have to be 
investigated in controlled clinical trials.
Disclosure: T. Sehr received travel support from Biogen 
Idec, Novartis, Teva. Financial support for research 
activities from Bayer, Biogen Idec, Novartis, Sanofi 
Aventis, and Teva. 
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PP4158
Peginterferon beta-1a reduces the 
psychological impact of multiple sclerosis 
relapses: results from the ADVANCE study
E. Kinter1, S. Guo2, A. Altincatal2, I. Proskorovsky3,  
G. Phillips1, B. Sperling1

1Biogen Idec Inc., Cambridge, 2Evidera, Lexington, MA, 
United States, 3Evidera, Montreal, QC, Canada

 Objectives: Relapses are considered a major contributor to 
psychological distress among patients with multiple 
sclerosis (MS), however; this relationship has not been 
quantified. We aimed to assess the impact of relapses on 
psychological well-being and the potential benefit of 
peginterferon beta-1a (PEG-IFN) on such an impact using 
data from the phase 3 ADVANCE study.
Methods: In ADVANCE, a randomised, double-blind, 
placebo-controlled study, PEG-IFN 125 µg every 2 (Q2W) 
and 4 (Q4W) weeks reduced annualised relapse rate at 1 
year in patients with relapsing-remitting MS (n=1,512) 
versus placebo. The Multiple Sclerosis Impact Scale (MSIS-
29) was used to assess patients’ psychological well-being at 
baseline, 12, 24, and 48 weeks. A mixed-effects regression 
model was used to assess the psychological impact of 
relapses by including the occurrence of relapses as a time-
dependent covariate and the effect of treatment on such an 
impact by examining the interaction terms for treatment and 
relapse while controlling for other relevant covariates.
Results: The univariate analysis indicated that having a 
recent relapse (≤29 days since onset) led to an 8.1-point 
(p<0.0001) worsening of MSIS-psychological scores. After 
controlling for other statistically significant covariates, 
having a recent relapse was associated with a 10.0-point 
(p<0.0001) worsening of MSIS-psychological scores 
among patients receiving placebo (Table 1) but was reduced 
by 6.4 (p=0.0309) and 3.9 (p=0.1283) points among those 
receiving PEG-IFN Q2W and Q4W, respectively.
Conclusions: Patients experiencing relapse reported a 
worsening of psychological well-being. This study 
demonstrates that in addition to the clinical benefits, PEG-
IFN improves psychological sequelae associated with 
relapses. 

Table 1: Mixed effect model for change in MSIS-psychological scores over time

Variable Estimate (95% CI) p-value

Treatment arm

PEG-IFN Q2W vs. Placebo 0.91 (-0.63, 2.45) 0.2467

PEG-IFN Q4W vs. Placebo 0.92 (-0.63, 2.47) 0.2433

Cumulative number of relapses since 
randomisation* 1.72 (0.50, 2.94) 0.0058

Time since last relapse prior to assessment 
(29 vs. 30+ days)* 9.95 (6.46, 13.45) <0.0001

Cumulative disability progression prior to 
assessment (yes vs. no)* 3.54 (1.16, 5.91) 0.0035

Treatment & time since last relapse (29 vs. 30+ days)#

PEG-IFN Q2W vs. Placebo -6.41 (-12.23, -0.59) 0.0309

PEG-IFN Q4W vs. Placebo -3.92 (-8.97, 1.13) 0.1283

* Indicating time-dependent covariates; #Indicating interaction effects.
The following covariates in the final model are not shown: Time (visits); Baseline score;
Race (Asian vs. White, Black vs. White, Other vs. White); Baseline Body Mass Index (BMI)

[Table 1]

Disclosure: Study sponsored by Biogen Idec Inc. 
(Cambridge, MA, USA). SG, AA, IP: employee of Evidera 
which receives funding from Biogen Idec Inc.; EK and BS: 
employees of Biogen Idec Inc.; GP: owns Biogen Idec Inc. 
stock. 

PP4159
T-cell subpopulation changes in Peyer’s 
patches in the model of experimental 
autoimmune encephalomyelitis (EAE) 
under the influence of immunomodulatory 
therapy
N.N. Spirin1, T.A. Rumyantseva2, D.V. Kiselev1,  
D.A. Pozhilov2, U.E. Tsiganova2

1Neurology Department, 2Anatomy Department, Yaroslavl 
State Medical Academy, Yaroslavl, Russian Federation

Introduction: Despite of proven role of mucous associated 
lymphoid tissue including intestine Peyer’s patches (PP) in 
the development of autoimmune diseases, there are no data 
about its condition in demyelinating processes.
Objective: To determine the PP T-cell subpopulations 
changes in EAE without treatment and under the influence 
of fingolimod.
Methods: We studied 40 mice C57B1/6 EAE (100ug/kg 
MOG 35-55) of two groups: untreated and treated 
Fingolimod (0.3mg/kg one time a day 11th to 25th day per 
os). Immunohistochemically typed CD4 and CD8а in PP on 
the 10th, 15th, 20th, 30th and 50th days. 
Results: In the untreated group on the 10th day marked 
increase in the density of CD4 and thus increase in the ratio 
of CD4/CD8а were found. CD4 increase peaked on the  
20th day, not changed on the 30th day and reduced on the  
50th day. The density of CD8а didn’t significantly changed.
In the group treated with fingolimod CD4 as well as CD8а 
densities increase was observed, which resulted in decrease 
of the CD4/CD8а ratio, which remained at low values 
(compared to the group without treatment) for the entire 
period of therapy. After discontinuation of fingolimod, on 
the 50th day of the experiment the CD4/CD8а ratios were 
approximately equal in both groups. 
Conclusions: CD4 and CD8а density phasic changes in PP 
were observed during the development of EAE. This 
indirectly suggests the involvement of intestinal lymphoid 
tissue in autoimmune demyelination development. 
Fingolimod therapy leads to the accumulation of CD4 and 
especially CD8а cells in PP.
Disclosure: Nothing to disclose 
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PP4160
Fumarate treatment in patients with 
progressive forms of MS: first results of a 
single-center observational study
K. Strassburger-Krogias1, G. Ellrichmann1, C. Krogias1, 
A. Chan1, P. Altmeyer2, R. Gold1

1Neurology, 2Dermatology, Ruhr University Bochum, St. 
Josef-Hospital, Bochum, Germany

Introduction: Therapeutic options in progressive forms of 
multiple sclerosis (MS) are still limited. Dimethylfumarate 
has immunomodulatory properties but may also exert 
antioxidative cytoprotective effects. Hence, it may also be a 
therapeutic option for progressive MS. Aim of this 
observational study was to evaluate safety, adherence and 
efficacy of fumarate in primary or secondary progressive 
MS.
Methods: Patients with progressive MS received the 
fumarate mixture FumadermTM licensed for psoriasis 
therapy in Germany or dimethyl fumarate by pharmaceutical 
preparation (Bochum ethics approval no. 4797-13). Typical 
daily dose was between 480 and 720mg. At regular follow-
up visits, tolerability and side effects were assessed. Disease 
course was evaluated clinically by standardized scores 
(EDSS, MSFC) and evoked potential studies.
Results: A total of 23 patients (age=54±7.8yrs; female=12 
(52.2%); PPMS=10 (43.5%); EDSS=6.0±0.5 (range 3.5-
8.5); disease duration=13±6.8yrs) were initiated on a 
treatment with Fumaderm TM (n=15) or dimethyl fumarate 
(n=8).During a mean follow-up period of 13±5.5 months 
(range=3-27) only four (17.4%) patients reported minor 
gastric complaints. In 12 (52.2%) of the patients the EDSS 
remained stable. In five (21.7%) cases there was a decrease 
in EDSS and in six (26.1%) cases an increase of EDSS of 
>0.5 points reflecting deterioration. Laboratory values were 
controlled for relative lymphopenia, without any safety 
problems. 
Conclusions: Our pilot data indicate that fumarate therapy 
appears to be safe and well tolerated by patients with 
progressive MS. In more than 70% no further disease 
progression was evident. However, controlled studies are 
needed to evaluate fumarate in progressive MS.
Disclosure: Nothing to disclose 

PP4161
No evidence for a cerebral signature of 
activation in MS-related fatigue: insight 
from an activation likelihood estimation 
analysis of available fMRI studies
R. Tanasescu1,2, C.S. Constantinescu1, D. Auer1,  
C.R. Tench1

1Division of Clinical Neuroscience, University of 
Nottingham, Nottingham, United Kingdom, 2Department of 
Neurology, Neurosurgery and Psychiatry, University of 
Medicine and Pharmacy ’Carol Davila’, Bucharest, 
Romania

Introduction: Central fatigue in MS is yet not understood. 
Functional MRI (fMRI) studies have sought for relevant 
brain activations explaining fatigue, and have shown 
differences in brain activity between MS patients with 
(MSF) and without fatigue (MSNF).
We aimed to identify brain areas consistently activated in 
MSF; and to compare global patterns of activations between 
MSF and MSNF, by the means of coordinate-based 
activation likelihood estimation (ALE) analysis of available 
fMRI data.
Methods: Activation coordinates from 12 fMRI studies 
(201 MS patients and 107 controls) of motor and cognitive 
fatigue in MS were examined. ALE analysis was performed 
using an original, improved ALE method (LocalALE). 
Separate meta-analyses were performed for MSF and 
MSNF.
Results: Structures consistently activated in MSF were 
postcentral gyrus, anterior cingulate, thalamus and 
cerebellum. Fewer areas were activated in controls. 
Prefrontal cortex was the most frequently reported activated 
structure in MSF. Surprisingly, contrast analysis did not 
detect differences in brain activity patterns between MSF 
and MSNF, neither spatially or globally.
Conclusions: We identify core areas consistently activated 
in MSF and MSNF, respectively. Global brain activation 
maps in MSF and MSFN are not different.
Studying brain activation by fMRI fails to elicit a specific 
cerebral activation signature for fatigue in MS. Fatigue in 
MS may be associated with altered connectivity in MSF 
versus MSNF as recently suggested, but not with different 
localised activity. Future fMRI studies should focus on 
connectivity between core areas that show to be consistently 
activated in MSF.
Disclosure: Nothing to disclose 
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PP4162
Human leucocyte antigen A*02 has a 
protective predictive effect on multiple 
sclerosis disability
D. Vecchio, M.A. Leone, N. Barizzone, A. Lucenti,  
G. Predebon, P. Naldi, R. Cantello, S. D’Alfonso
A. Avogadro University of Eastern Piedmont, Novara, Italy

Objective: To prospectively evaluate the influence of 
human leucocyte antigen (HLA) class II DRB1*15 and 
class I A*02, B*44, and Cw*05 alleles on the clinical 
measures of outcome in an Italian cohort of people with 
relapsing remitting multiple sclerosis (pwRR-MS). 
Patients and methods: Ninety-five consecutive patients 
(55 with clinical isolated syndrome, and 40 pwRR-MS) 
were enrolled at their first visit from January 2001 to 
December 2003, and followed till the 30th of June 2013. 
Clinical outcomes were the occurrence of a second attack 
and the attaining of a expanded disability status score 
(EDSS) of 3 or 4 maintained for at least six months, assessed 
using Kaplan-Meier analysis. 
Results: We genotyped 90 patients for HLA DRB1*15, 
A*02, B*44, and Cw*05. None of these markers influenced 
the occurrence of a second attack. The cumulative 
probabilities of attaining EDSS 3 ten years after the first 
attack was 10.4% for A*02 carriers, and 29.6% for non 
carriers (p=0.03). None of the A*02 carriers reached EDSS 
4, compared to a cumulative percentage of 16.7 for non 
carriers (p<0.02). None of the other markers influenced the 
probability to reach EDSS 3 and 4. MS patients positive or 
negative for A*02 did not differ for mean age at onset, sex, 
presence of oligoclonal bands, type and number of Kurtzke 
Functional Systems involved at onset. 
Conclusions: A*02 could be associated with a more benign 
clinical course of MS, predicting a lower disability at 10 
years of follow-up.
Disclosure: Nothing to disclose 

PP4163
Durable reduction of disability with 
alemtuzumab in treatment-naive 
relapsing-remitting multiple sclerosis 
patients: 3-year follow-up of the CARE-
MS I study
H. Wiendl1, J. Palmer2, D.H. Margolin2

1Department of Neurology, University of Münster, Münster, 
Germany, 2Genzyme Corporation, a Sanofi Company, 
Cambridge, MA, United States

Introduction: Alemtuzumab is approved in over 30 
countries for relapsing-remitting multiple sclerosis (RRMS) 
patients showing disease activity. In the 2-year, phase 3 
Comparison of Alemtuzumab and Rebif Efficacy in 
Multiple Sclerosis (CARE-MS) I study, alemtuzumab 
reduced annualized relapse rate by 55% and 6-month 
sustained accumulation of disability rate by 30% (P=NS) 
versus subcutaneous interferon beta-1a in treatment-naive 
RRMS patients; the safety profile was consistent with 
previous studies. Eligible patients enrolled in an extension 
study examining durability of disability reductions.
Methods: In CARE-MS I, patients received alemtuzumab 
(12 mg intravenously on 5 consecutive days and 3 consecutive 
days 12 months later). In the extension, patients with ≥1 
relapse or ≥2 unique gadolinium-enhancing or new/enlarging 
T2 lesions on magnetic resonance imaging could receive a 
third alemtuzumab course. Expanded disability status scale 
(EDSS) scores were assessed quarterly; worsened/improved 
was defined as ≥0.5-point increases/decreases from CARE-
MS 1 baseline. Sustained reduction in disability (SRD) was 
defined as ≥1-point EDSS decreases lasting 3, 6, or 12 
months in patients with baseline EDSS ≥2.
Results: 349 alemtuzumab-treated patients enrolled in the 
extension; 82% did not receive a third alemtuzumab course 
in Year 3. Mean EDSS scores remained below baseline at 
Year 2 (mean change, -0.17; n=370) and Year 3 (-0.10; 
n=333). At Year 3, 244 patients (72.4%) had stable/
improved scores; 33%, 28%, and 24% of 235 patients had 
3-, 6-, and 12-month SRD, respectively. 
Conclusions: Treatment-naive patients given alemtuzumab 
had durable improvement in pre-existing disability through 
3 years, with 82% of patients not receiving a third course.
Disclosure: HW: Honoraria/travel expenses from Bayer 
Health Care, Biogen Idec/Elan, Lilly, Lundbeck Merck 
Serono, Novartis, Sanofi Aventis, & TEVA Neuroscience; 
consultant for Biogen Idec, Merck Serono, Novartis, 
Sanofi-Aventis;research support from Bayer Schering 
Pharma, Biogen Idec/Elan, Merck Serono, Novartis, Novo 
Nordisk and Sanofi-Aventis. JP and DHM are employees of 
Genzyme. 
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PP4164
CSF proteomic profile in primary 
progressive multiple sclerosis
A. Altintas1, S. Yazici Akkas1, V. Lehmensiek2,  
H. Tumani2

1Department of Neurology, Istanbul University Cerrahpasa 
School of Medicine, Istanbul, Turkey, 2Department of 
Neurology, University of Ulm, Ulm, Germany

Introduction: Clinical presentation, radiologic and 
histopathological characteristics of primary progressive 
multiple sclerosis (PPMS) differ from those of relapsing-
remitting MS (RRMS). Some of these issues lead to the 
hypothesis of axonal loss independent of inflammation as 
underlying pathology in PPMS. However, recent 
histopathologic studies revealed higher rates of B-cells and 
plasma cells occuring in lesions, meninges, cortical gray and 
normal appearing white matter in PPMS. We aimed to 
determine the proteomic profile reflecting various 
pathogenetic processes of PPMS via cerebrospinal fluid 
(CSF) analyses.
Methods: MS patients consisted of treatment-naive PPMS 
(n=8) and RRMS (n=20) cases, and the control group 
included pseudotumour cerebri cases (n=12). Markers for 
intrathecal inflammation including B-cell response (Fetuin A, 
CXCL13, MRZ-reaction), neurodegeneration (neurofilament 
heavy chain[NfH]) and astrocytic activation (S100B, glial 
fibrillary acidic protein[GFAP]) were measured with 
quantitative immunoassays (ELISA) in serum and CSF.
Results: Mean disease durations of PPMS and RRMS 
patients were 4.57±1.13 and 3.19±2.23 years, and mean 
referral-times for clinical evaluation were 319.71±413.62 and 
25.76±22.61 days respectively. Abnormal albumin quotient 
(Qalb) and MRZ-reaction were found significantly elevated 
in PPMS as compared to RRMS and controls, whereas IgG-
index, oligoclonal bands and CXCL13 levels were increased 
in both MS groups as compared to controls (p<0.05). CSF 
Fetuin levels were decreased in RRMS vs PPMS and controls 
(p<0.05).The mean CSF concentrations of NfH, S100B and 
GFAP did not reach significant differences between the 
groups.
Conclusions: PPMS patients show a CSF biomarker profile 
consisting of blood-CSF-barrier dysfunction and abnormal 
B-cell response occurring more frequently than in RRMS.
Disclosure: Nothing to disclose 

PP4165
Real world experience across Europe: 
interim results from the post-approval 
safety program (PASSAGE) of fingolimod
T. Ziemssen1, T. Olsson2, D. Rothenbacher3, B. Weller4, 
A. Gupta5, M. Cremer5, E. Rochotte5, P.V. Rosenstiel5,  
M. Trojano6

1Dresden University of Technology, Dresden, Germany, 
2Karolinska Institute, Stockholm, Sweden, 3Ulm University, 
Ulm, Germany, 4Anne Rowling Regenerative Neurology 
Clinic, Edinburgh, United Kingdom, 5Novartis Pharma AG, 
Basel, Switzerland, 6University of Bari Aldo Moro, Bari, Italy

Introduction: PASSAGE is a prospective, multi-national 
programme consisting of two post-authorisation safety 
studies (one predominantly in US [US-PASSAGE]; the 
other predominantly in Europe [European-PASSAGE]), 
evaluating the long-term safety and effectiveness of 
fingolimod. Baseline characteristics and interim results of 
the fingolimod-cohort from the European study are 
presented.
Design and methods: European-PASSAGE plans to follow 
3,900 multiple sclerosis (MS) patients, newly started on 
fingolimod (fingolimod-cohort=2,600) or treated with 
another approved disease-modifying treatment (other-
DMT-cohort=1,300), until the last patient completes 5 
years.
Results: As of February 2013, the fingolimod-cohort 
enrolled 329 patients in 8 countries, the majority (~60%) 
from Italy. Most patients were on beta-interferon, glatiramer 
acetate or natalizumab before starting fingolimod. Mean 
age of patients was 39.3 years, and 65.3% patients were 
females. Mean duration of MS since first symptoms was 
11.9 years, the average number of relapses one year prior to 
study was 1.1, while mean baseline Expanded Disability 
Status Scale (EDSS) score was 3.1. Only 208/329 enrolled 
patients had confirmed fingolimod administration record. 
Of these, 15.4% patients reported adverse events (AEs) and 
3.4% reported serious AEs (including one fatal case). 
Bradycardia after first dose was reported in 2 (1%) patients. 
Most common AEs were fatigue (1.9%), nasopharyngitis 
(1.9%), and nausea (1.4%). Updated results from anticipated 
>1,000 fingolimod patients will be presented.
Conclusions: The baseline characteristics for the 
fingolimod-cohort, are consistent with those of the general 
relapsing MS population, but differ slightly (older age, 
longer MS duration and higher mean EDSS score) from 
fingolimod phase 3 studies. No new safety concerns were 
observed.
Disclosure: Tjalf Ziemssen received personal compensation 
from Almirall, Biogen Idec, Bayer, Genzyme, GSK, MSD, 
Merck Serono, Novartis, Sanofi, Teva, Synthon for 
consulting services and received financial support for 
research activities from Bayer, Biogen Idec, Merck Serono, 
Novartis, Teva, Sanofi Aventis. Tomas Olsson received 
compensation for Lecture and advisory boards from Biogen 
Idec, Novartis, Merck, Genzyme and unrestricted MS 
research grants has been received from Biogen Idec, 
Novartis, Genzyme. Dietrich Rothenbacher received 
consultancy fees from Novartis, AbbVie and received 
research support from Novartis. Maria Trojano received 
honoraria for consultancy and/or speaking from Biogen 
Idec, Genzyme, Sanofi, Merck Serono, Novartis, Roche and 
received research grants from Merck Serono, Biogen Idec, 
Teva, Novartis. Belinda Weller has not received any 
personal compensation from any pharmaceutical industry. 
Anu Gupta, Erika Rochotte, Philipp von Rosenstiel and 
Malika Cremer are employees of Novartis Pharma AG. 
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PP4166
PANGAEA: Post-Authorization Non-
interventional German sAfety study of 
GilEnyA in relapsing-remitting multiple 
sclerosis (RRMS) patients: A 24-month 
interim analysis of a German five-year 
fingolimod registry study
T. Ziemssen1, M. Diaz-Lorente2, A. Fuchs2, C. Cornelissen2

1Center of Clinical Neuroscience, Karl Gustav Carus 
University Hospital, Dresden, 2Novartis Pharma GmbH, 
Nuremberg, Germany

Introduction: Fingolimod is a first-in-class, oral sphingosine-
1-phosphate receptor modulator approved for the treatment of 
RRMS. PANGAEA investigates the safety, efficacy and 
pharmacoeconomic data from patients treated with fingolimod 
over five years. Here, we present 24-month interim data on 
disease progression and therapeutic compliance from 
fingolimod patients, formerly treatment-naïve, on baseline 
therapy (IFN-β and/or glatiramer acetate (GA)) or on 
natalizumab.
Methods: In addition to long-term safety and efficacy data, 
pharmacoeconomic aspects of fingolimod in routine clinical 
practice were assessed using questionnaires covering quality of 
life, treatment satisfaction, treatment compliance and 
consumption of resources. 
Results: At the end of 2013, more than 4,100 patients were 
enrolled in PANGAEA. An analysis at month 18 (n=406) 
revealed an improvement in EDSS in 16.0% of patients 
(sustained for at least 6 months). 73.7% had a stable EDSS and 
10.3% of patients experienced a sustained EDSS progression. 
All patients showed a significant reduction in ARR, 
independent of former disease-modifying therapy (baseline 
ARR/ARR at month 12: all patients 1.5/0.4; former IFN-
patients 1.6/0.4; former GA-patients: 1.6/0.4; former 
natalizumab patients: 1.1/0.4). Within the first 12 months of 
fingolimod treatment (n=2,239), 3.8% of patients discontinued 
the study due to adverse events (11.5% total discontinuation). 
The ARR of former natalizumab patients, in the first year of 
fingolimod treatment (n=295), correlates with duration of 
natalizumab washout (≤60 - ≤120 days: ARR=0.88; >120 
days: ARR=1.19).
Conclusions: The results of the 24-month interim-analysis of 
PANGAEA confirm the positive benefit-to-risk profile of 
fingolimod shown in Phase III clinical trials, under real-world 
conditions.
Disclosure: This study is sponsored by Novartis Pharma 
GmbH, Nuremberg, Germany. The authors M. Diaz-Lorente, 
A. Fuchs and C. Cornelissen are employees of Novartis. T. 
Ziemssen has received speaker honoraria from Almirall, 
Biogen Idec, Genzyme, GSK, Sanofi-Aventis, Merck Serono, 
MSD, Novartis, Teva Pharmaceutical Industries Ltd., and 
Bayer Schering Pharma; serves as a consultant for Biogen 
Idec, Novartis, Teva Pharmaceutical Industries Ltd., and Bayer 
Schering Pharma; and receives research support from the 
Hertie Foundation and Deutsche Diabetes Stiftung and grants 
from the Roland Ernst Foundation and the Robert Pfleger 
Foundation. 

PP4167
Arterial stiffness and carotid artery 
changes in multiple sclerosis
F. Talaat1, S.A. Nassef2, N. El-Fayomy1,  
A.M. Abdelalim1, A.N. El-Mazny1

1Neurology, 2Internal Medicine, Cairo University, Cairo, 
Egypt

PP4168
Providing a model for assessing the 
impact of emotional intelligence on 
depressed mood MS patients (A case 
study of MS patients in Tehran-Iran)
R. Abolfazli1, Z. Eshtiaghian2, F. Bagheri2

1Tehran University of Medical Sciences, 2Department of 
Clinical Psychology, Islamic Azad University, Faculty of 
Humanities and Social Sciences, Tehran, Iran, Islamic 
Republic of

PP4169
HLA-DRB1 does not have a role in clinical 
response to interferon-beta among 
Iranian multiple sclerosis patients
R. Abolfazli1,2, E. Tabibian2, S. Samadzadeh1,2,  
S. Rahimi Dehgolan2, S. Azad Armaki1, B. Asalnbeiki1, 
A. Shakoori1,3

1Shefa Neurosciences Research Center, 2Neurology 
Department, 3Department of Medical Genetics, Cancer 
Institute, Tehran University of Medical Sciences, Tehran, 
Iran, Islamic Republic of

PP4170
Adverse drug reactions in Iranian multiple 
sclerosis outpatients (a cross-sectional 
study)
R. Abolfazli, K. Gholami, M. Javadi, M. Salehbayat
Tehran University of Medical Sciences, Tehran, Iran, Islamic 
Republic of

PP4171
Melatonin decreases serum total oxidant 
status (TOS) level, improves sleep and 
MSIS-29-PSYCH scores in multiple 
sclerosis patients
M. Adamczyk-Sowa, K. Pierzchala, K. Kubicka
Department of Neurology, Medical University of Silesia, 
Zabrze, Poland
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PP4172
Cognitive function in patients with 
multiple sclerosis
C. Baetu, I. Buraga
Department of Neurology, Hospital Colentina, Bucharest, 
Romania

PP4173
Addison’s disease diagnosed in a patient 
suffering from multiple sclerosis: a rare 
case
C. Balla
Universitary Department of Neurology-CHR Citadelle, 
University of Liege, Liege, Belgium

PP4174
Atypical ependymal exophytic lesion in  
a patient affected by multiple sclerosis:  
a case report
V. Barcella, F. Sangalli, L. Moiola, M. Radaelli,  
V. Martinelli, G. Comi
San Raffaele Scientific Institute - Vita-Salute San Raffaele 
University Division of Neuroscience, Milan, Italy

PP4175
Association of IL7RA rs6897932 gene 
polymorphism with multiple sclerosis
Y. Benešová1,2, A. Vašků3, P. Štourač2,4, M. Hladíková4,  
J. Bednařík2,4

1Neurology, University Hospital Brno, 2Masaryk University, 
3Institute of Pathological Physiology, Masaryk University, 
4University Hospital Brno, Brno, Czech Republic

PP4176
Relapse rates with fingolimod versus 
natalizumab for the treatment of multiple 
sclerosis: a retrospective US 
administrative claims database analysis
N. Bergvall1, R. Lahoz1, J.R. Korn2

1Novartis Pharma AG, Basel, Switzerland, 2IMS Health, 
Plymouth Meeting, PA, United States

PP4177
Sleep disorders in patients with multiple 
sclerosis
F. Bouatay, A. Hassine, S. Ben Amor, A. Khefifi, 
I. Chatti, M.S. Harzallah, S. Benammou
Neurology, Sahloul Hospital, Sousse, Tunisia

 

PP4178
Clinical characteristics of patients with 
multiple sclerosis in Tuzla-Canton, Bosnia 
and Herzegovina
A. Burina, M. Vidovic, O. Sinanovic, S. Zukic
Department of Neurology, University Clinical Center Tuzla, 
Tuzla, Bosnia and Herzegovina

PP4179
Sleep disorders in patients with multiple 
sclerosis
Z. Čarnická, P. Šiarnik, L. Krížová, K. Klobučníková,  
B. Kollár, P. Turčáni
1st Department of Neurology, Faculty of Medicine, Comenius 
University, Bratislava, Slovakia

PP4180
Identification of comorbidities in multiple 
sclerosis patients accompanied in a 
reference center in Rio de Janeiro, Brazil
M. Cavedagne, R.P. Alvarenga, C.F. Vasconcelos
Neurology, Universidade Federal do Estado do Rio de 
Janeiro, Rio de Janeiro, Brazil

PP4181
Multiple sclerosis patients’ experience 
with natalizumab in north Algeria
S. Daoudi1, S. Nessah1, N. Ababou1, M. Lounis1,  
M. Ait-Kaci-Ahmed2

1Nedir Mohammed Hospital, Tizi Ouzou, 2Ali Ait Idir 
Hospital, Algiers, Algeria

PP4182
Therapy with interferon-beta has no 
impact on the T-cell receptor repertoire in 
MS patients
T. Dehmel1, C. Warnke1, M. Comabella Lopez2,  
A.K. Mausberg1, X. Montalban2, H.P. Hartung1,  
B.C. Kieseier1

1Neurology, Heinrich-Heine University, Düsseldorf, 
Germany, 2MS Center of Catalonia, Hospital Universitari 
and Research Insitute Vall dHebron, Barcelona, Spain
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PP4183
MTR characteristics in relapsing-remitting 
multiple sclerosis
J. Demeestere1, A. Goris2, S. Sunaert3, P. Dupont4,  
B. Dubois1,5
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PP4184
Hashimoto’s encephalopathy: study of  
7 cases and literature review
H. Derbali, M. Messelmeni, M. Mansour, I. Bedoui,  
J. Zaouali, R. Mrissa
Hopital Militaire de Tunis, Tunis, Tunisia

PP4185
A cross-sectional (ACROSS), long-term 
follow-up of patients enrolled in the 
fingolimod phase II program in relapsing 
multiple sclerosis
T. Derfuss1, E. Verdun di Cantogno2, C. Wolf3, Y. Zhang4, 
T. Blankenbiller4, L. Kappos1, and the ACROSS 
investigators
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Belgium, 4Novartis Pharmaceuticals Corporation, East 
Hanover, NJ, United States

PP4186
Evaluation of serum vitamin B12 levels in 
multiple sclerosis patients
E.D. Dinç Polat, F. Hız, S. Bilge
Gaziosmanpasa Taksim Education and Research Hospital, 
Istanbul, Turkey

PP4187
Incidence of optic neuritis in patients with 
multiple sclerosis
E. Djozic1, J. Djelilovic Vranic1, A. Alajbegović1,  
M. Tiric Campara1, A. Hadzikadunic2
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PP4188
Long-term remissions with use of high 
dose of cyclophosphamide in multiple 
sclerosis 
Ü. Türk Börü1, M. Taşdemir2, S.İ. Alp3, R. Alp4,  
S. Yıldırım1, A. Duman1, A. Bilgiç1, N. Güler1,  
J.F. Kurtzke5
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PP4189
Correlation of cognitive dysfunction and 
diffusion tensor fiber tractography 
measures in patients with multiple 
sclerosis
H. Efendi1, O. Obuz2, Y. Anık2

1Neurology, 2Kocaeli University, Kocaeli, Turkey


