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Increased therapeutic efficacy of liposomal glucocortico-
steroids in chronic MOG-EAE: clinical, histological and MRI
analysis in a model of multiple sclerosis

C. Weller, R.A. Linker, A. Mohr, ]. Schmidt, M. Knauth, D. Kehrer,
J.M. Metselaar, R. Gold; University of Gottingen (Gottingen, D); University
of Utrecht (Utrecht, NL)

High-dose glucocorticosteroids (GS) are the mainstay for treatment of
acute relapses in multiple sclerosis (MS), an inflammatory demyeli-
nating disease of the central nervous system (CNS). Even stronger
therapeutic effects can be achieved with polyethylene glycol (PEG)-
coated, long circulating liposomes encapsulating GS in monophasic
experimental autoimmune encephalomyelitis (EAE). The goal of our
study was to investigate chronic EAE and compare liposomal en-
capsulated steroids of different genomic vs. non-genomic potency.
EAE in the Dark Agouti rat, a chronic model closely reflecting clinical
course and histopathology of MS, was induced by immunization with
recombinant myelin oligodendrocyte glycoprotein (MOG). A single
injection of prednisolone liposomes (PL) was compared to methyl-
prednisolone (MP) liposomes (MPL), and to three injections of free MP
(at 10 mg/kg). Furthermore, therapeutic effects of 10 mg/kg PL (PL 10),
were compared to 4mg/kg PL or MPL (PL 4 and MPL 4 respectively) in
a dose titration experiment. Clinical rating was supplemented by MRI
and histological analyses. Only treatment with liposomal GS substan-
tially ameliorated chronic MOG-EAE. Striking therapeutic effects
were especially observed after application of PL 10 after onset of the
first relapse with prevention of damage late in the chronic disease
phase (mean score 0.4+SD 0.9 for PL 10 vs. mean score 7+SD 3.5
for MP 10 on day 31 p.i.). MPL 4 displayed slightly superior clinical
effects when compared with PL 4. In vivo T2 weighed MRI of rat brain
after the first relapse revealed a decrease in lesion load specifically
after PL10 treatment. In histological analyses, liposomal GS were
superior to free MP thus leading to a 75% decrease in macrophage
and T-cell infiltration as well as a restoration of blood-brain-barrier
integrity and a reduction of tissue destruction. Ongoing experi-
ments further address superiority of non-genomic MPL effects by
comparing treatment with PL 10 to MPL 10. Targeting of GS to
phagocytic cells by liposomal encapsulation increases their therapeu-
tic efficacy in animal models for MS. GS with enhanced non-genomic
potency such as MP may be superior. These findings lay the ground-
work for applying liposomal GS in clinical MS trials in the near
future. Supported by a grant from the Gemeinniitzige Hertie-Stiftung
(project no: 1.01.1/04/009).

5

Sample size estimates based on hierarchical regression mod-
els of atrophy rates in relapsing-remitting multiple sclerosis
V.M. Anderson, ].W. Bartlett, L. Fisniku, G.R. Davies, W. Rashid,
N.C. Fox, D.H. Miller; University College London (London, UK); London
School of Hygiene & Tropical Medicine (London, UK)

Background: Brain atrophy measures are being used increasingly to
monitor neuroaxonal degeneration and disease progression in multi-
ple sclerosis (MS). With the evolution of new disease-moditying drugs
and neuroprotective agents, brain atrophy may be a good primary
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outcome measure in trials of new treatments. However it is essential
that such trials are of sufficient power to detect treatment effects.
Objective: To model and estimate brain atrophy rates in relapsing
remitting MS (RRMS) and control subjects, and subsequently perform
power calculations to estimate sample sizes required for placebo-
controlled trials. Methods: Sixteen control and 27 RRMS subjects, not
on disease-modifying treatment, had T1-weighted volumetric MRI at
baseline and up to three annual follow-up scans. Brain atrophy was
quantified over 1, 2 and 3 years using i) segmented brain volume
difference, ii) the registration-based methods of brain boundary shift
integral (BBSI) and structural image evaluation, using normalisation,
of atrophy (SIENA). Hierarchical regression models were used to
estimate mean (SD) atrophy rates in controls and RRMS using each
method. Sample sizes for a placebo-controlled trial were calculated for
varying lengths of follow-up and effect sizes, allowing for normal
aging effects. Results: Over two years estimated mean (SD) atrophy
rates in controls were —0.58% (1.69), —0.18% (0.45) and —0.24%
(0.41) for volume difference, BBSI and SIENA respectively. In RRMS
estimates were —1.73% (1.62), —1.18% (0.85) and —1.53% (0.88)
respectively. Sample sizes required to detect a given proportional
reduction in atrophy rate were smaller using BBSI and SIENA than
volume difference. For a treatment causing a 30% decrease in atrophy
rate, the numbers of patients required in each trial arm were 454, 170
and 108 for volume difference, BBSI and SIENA respectively (two year
follow-up, 90% power, 5% significance level). For BBSI and SIENA it
was found that longer follow-up (three years) did not decrease
group size greatly (144 and 98 subjects in each arm), whilst shorter
follow-up (one year) increased group sizes to 309 and 158 subjects.
Conclusion: Sample size estimates based on a modest slowing of
brain atrophy rates measured by registration-based methods appear to
be comparable to, or less than those based on disability progression,
for a two year placebo-controlled trial. Registration-based atrophy
measures may be sensitive enough to show significant treatment
effects after one year.

6

Disability status and the relationship between the T2-MRI
abnormalities in CIS patients and the long-term outcome in
a 20-year follow-up

L. Fisniku, P. Brex, D.R. Altmann, K.A. Miszkiel, A.]. Thompson,
D.H. Miller; Institute of Neurology (London, UK)

Background: Clinically isolated syndrome (CIS) such as optic
neuritis, brainstem or spinal cord syndromes are usually the first
clinical presentation of multiple sclerosis (MS). MS natural history
studies have reported a variable prognosis for disability after 15 years
from onset. Previous follow-up studies have shown that T2-weighted
brain magnetic resonance imaging (MRI) abnormalities are asso-
ciated with an increased risk of MS and (to an extent) disability.
Aim: To report the disability status and to evaluate whether the
previously observed longitudinal relationships between the MRI and
clinical evaluation are maintained over a uniquely long period of 20
years. Methods: CIS patients were initially recruited between 1984
and 1987 and all had clinical assessment and brain MRI performed.
We followed up 87 patients after a mean of 19.5 years (range, 17.6 to
21.7). Clinically definite MS (CDMS) was diagnosed by using Poser
criteria and disability was measured with the use of Kurtzke’s EDSS
(69 by examination and 13 by telephone; 3 who died from severe
complications of MS were assigned an EDSS of 10). 2 patients had died
from non MS related causes. Spearman rank-correlation coefficient
was used to evaluate the relationship between the volume of T2
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lesions on brain MRI and EDSS. Results: CDMS developed overall in
6/30 (20 percent) with a normal MRI scan and in 49/57 (86 percent)
with an abnormal MRI scan. 33 had relapsing remitting MS, 22
(40 percent) could be considered as ‘benign” (EDSS <3), 22 had
secondary progressive MS (median EDSS 7.5; including 3 who died
from severe disease). T2 lesion volume at O, 5, 10, 14 and 20 years
was moderately correlated with 20 year EDSS (r values 0.50-0.65,
p <0.001). Changes in T2 lesion volume was correlated with changes
in EDSS in years 0-5 (r=0.59, p <0.001), in years 5-10 (r=0.39,
p=0.004), and years 10-14 (r=0.36, p=0.021) but not for years
14-20 (r=0.18, p =0.23). Comment: Although the study is limited
by the loss of some subjects to clinical and/or MRI examination and
by changes in MRI technology a long-term relationship of lesion
volume and EDSS was observed.

7

No evidence for increased glial cell activity in the normal
appearing white matter of patients with clinically isolated
syndromes suggestive of multiple sclerosis using high field
MRS

M.P. Wattjes, M. Harzheim, G. Lutterbey, L. Klotz, H. Schild, F. Trdiber;
University Hospital of Bonn (Bonn, D)

Background: Proton MR spectroscopy (1H-MRS) is a well established
method for the in vivo investigation of the normal-appearing white
matter (NAWM) in patients with multiple sclerosis (MS). NAWM
metabolic changes are of special interest in patients with clinically
isolated syndromes suggestive of MS (CIS) regarding prognostic
classifications. Objective: To investigate NAWM metabolic altera-
tions in CIS patients using high field 1H-MRS and to compare the
results to healthy controls and to patients with an early course of
MS. Methods: 36 patients (26 female, 10 male) presenting with a
CIS (median age 35 years, median disease duration 30 days, median
EDSS 1.5) 12 patients (10 female, 2 male) with an early course of
MS (median age 29 years, median disease duration 132 days, median
EDSS 0.5) and 20 healthy volunteers (11 female, 9 male, median age
29 years) were included. Single voxel 1H-MRS (PRESS localization,
repetition time 2000 ms, echo time 38 ms and 140ms) of the parietal
NAWM was performed at a 3.0T whole body MR system in all
participants. Absolute concentrations of N-acetyl-aspartate (tNAA),
myo-inositol (Ins), choline (Cho), and total creatine (tCr) were
determined as well as relative signal ratios of these metabolites.
Results: In comparison to the control group, mean NAWM Ins
concentrations were significantly elevated in the MS group (4.56 mM,
SD 0.97 versus 3.76 mM, SD 0.72; p =0.02) but not in the CIS group
(4.0 mM, SD 0.89; p=0.75). The higher Ins concentration in the MS
group was also reflected in significantly increased Ins/tCr (p =0.02)
and Ins/NAA (p <0.001) ratios. Mean NAWM tNAA was significantly
decreased in both patients groups when compared to the healthy
controls (CIS: 13.4 mM, SD 1.46, p=0.009; MS 12.77 mM, SD 1.57
p=0.004 versus 14.51 mM, SD 1.42). No significant differences
between both patient groups and the control group were observed
for tCr and Cho. Conclusions: A significantly increased glial cell
activity in the NAWM can only be observed in patients with an
already established diagnosis of MS but not in patients with CIS.
However, axonal damage already occurs during the first demyelinat-
ing episode in patients with CIS as well as in patients with definite MS.

8

Evidence of substantial spinal cord neuronal pathology in
multiple sclerosis

C. Gilmore, L. Bo, T. Owens, G. DeLuca, ]. Lowe, M. Esiri, N. Evangelou;
Queen’s  Medical Centre (Nottingham, UK); VU Medical Centre
(Amsterdam, NL); Oxford Radcliffe Hospital (Oxford, UK)

Background: Small pathological studies provide some evidence of
neuronal loss within the cerebral cortex and the thalamus in MS.

Multiple Sclerosis 2006; 12: S1-5228

Neuronal pathology in the spinal cord has yet to be evaluated. The
well defined cytoarchitecture of the cord makes it a suitable region
to perform neuronal counts. Furthermore, involvement of this
clinically eloquent site is likely to contribute to clinical disability.
Objective: To assess the extent of neuronal pathology in the spinal
cord in MS, both within grey matter plaques and myelinated grey
matter. Methods: Autopsy material was obtained from 38 MS cases
and 21 controls. Transverse sections were taken from 3 spinal cord
levels (upper cervical (UC), upper thoracic (UT) and lumbar (Lum)
levels) and stained for neurons and myelin. Our assessment was
focused on the anterior horns of the grey matter, defined as the
area ventral to the GM commissure. Measurements of neuronal
number and size were made for all neurons in which the nucleolus
was visible within the plane of section(n =8989). Raw counts were
adjusted for differences in section thickness and nucleolar size using
the Abercrombie correction. Neurons were classified as motoneurons
(MN) or interneurons (IN) according to size criteria. The extent of
grey matter demyelination was assessed using sections stained by
myelin protein immunohistochemistry. Results: In comparison to
the control cases, both MN and IN number were reduced in MS
cases at the UC (MN p =0.0038; IN p=0.0431) and UT (MN p=
0.020; IN p=0.0179) levels. In MS cases, IN and MN loss
predominantly occurred within demyelinated plaques, although
there was also evidence of MN loss within myelinated areas,
particularly at the UT level (p=0.0282). There is some evidence of
a size-related susceptibility to MN loss; the cell body and the
nucleoli of remaining MNs were larger in MS cases, suggesting a
preferential loss of smaller MNs. In comparison to controls, there
was a reduction of IN size in MS cases at all cord levels (UC p =
0.0000; UT p=0.0002; Lum p=0.0415). This neuronal shrinkage
was most marked within MS plaques, but also occurred within
myelinated areas. Conclusion: In this report, currently the largest
autopsy study of neuronal pathology in MS, we demonstrate
substantial neuronal loss and shrinkage within the spinal cord.
Neuronal loss appears to be predominantly related to grey matter
plaques.

9

Cortical lesions appear early, are frequent and clinically
relevant in multiple sclerosis

M. Calabrese, V. Bernardi, M. Atzori, L. Rinaldi, A. Morra, C. Romualdi, M.
McAuliffe, L. Barachino, P. Perini, B. Fischl, P. Gallo; Multiple Sclerosis
Center (Padua, I); Euganea Medica (Padua, 1); CRIBI (Padua, I); Biomedical
Imaging Research Services Section NIH (Bethesda, USA); Artificial Intelli-
gence Laboratory MIT (Cambridge, USA)

Background: Increasing evidence suggests that cortical pathology
may play a relevant patho-physiological role in Multiple Sclerosis
(MS). The demonstration of cortical lesions (CLs) in vivo may
give informations for a better understanding MS pathology and
disability as well as to achieve an earlier and more correct diagnosis.
Material and Methods: 125 patients were clinically classifies as
followed: 16 clinically isolated syndrome (CIS), 40 possible MS
(pMS), 54 relapsing remitting MS (RRMS) and 15 secondary progres-
sive MS (SPMS). 40 age and gender matched healthy volunteers (HV)
constitute the reference population. All patients and HV underwent
MR (1.5 Tesla, Philips Achieva) and accurate neurological examina-
tion. The following sets of images were achieved: Double Inversion
recovery (DIR), 3D Fast Field Echo (3DFFE), Fluid Attenuated
Inversion Recovery (FLAIR), conventional turbo-Spin Echo (DP/T2)
and postcontrast spin echo T1. Pure intracortical lesions, brain
parenchyma fraction (BPF), grey matter fraction (GMF), white matter
fraction (WMF), T2 lesion volume (T2LV) and global cortical
thickness were analyzed. Disability was measured by Expanded
Disability Status Scale (EDSS). Cerebrospinal fluid (CSF) examination
for intrathecally synthesized oligoclonal IgG bands (IgGOB) was
performed in all the patients included in this study. Results: CLs
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were early and frequently detected in MS patients throughout the
course of the disease. Up to 44.7% of pMS had CLs versus 64.3% of
RRMS and 66.7% of SPMS. 90% of patients with CLs had IgGOB in
the CSF versus 60% of patients without CLs, and the difference was
highly significant (p <0.001). The presence of CLs was found to
correlate with T2LV and WMF while no correlation was observed
with CTh and GMF. Finally, CLs nicely correlated with EDSS score.
Discussion: We demonstrate that CLs appear early and are a
relevant pathological phenomenon in MS. They correlate with white
matter pathology, with disability and with the presence of IgGOB in
the CSF. Moreover their demonstration may help in achieving the
criterion of dissemination in space of lesions.
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Anti-IFNb NABs mediated abolition of IFNb stimulation is
characterised by a concomitant increase in IFNa/b receptor
2 transmembrane isoforms expression and a decrease in
IFNa/b receptor 2 soluble isoform expression, in lympho-
cytes

F. Gilli, P. Valentino, A. Sala, M. Caldano, M. Capobianco, S. Malucchi,
F. Marnetto, A. Bertolotto; ASO S. Luigi (Orbassano, 1)

Background: 1FNa/b receptor 2 (IFNAR2) exists in 3 mRNA splice
variants, resulting in 2 transmembrane (IFNAR2.1 and IFNAR2.2) and
1 soluble (IFNAR2.3) isoforms that are generated by an alternative
RNA processing of the hulFNAR2 gene. Information on the mole-
cular mechanism of expression and regulation of hulFNAR2 could
provide insights on the function of each isoform, and how each
contributes to IFNb therapeutical efficacy. Objectives: to 1) inves-
tigate the expression of IFNAR isoforms in normal controls and
multiple sclerosis (MS) untreated patients; and 2) to study the
regulation of IFNAR during IFNb therapy in patients with and
without neutralising antibodies (NABs). Methods: quantitative
PCR measurements of IFNAR1, IFNAR2.1, IFNAR2.2, and IFNAR2.3
were performed in mononuclear cells from 61 MS patients and 32
healthy controls. Blood samples were taken before and after (46 and
+12 months) treatment with IFNb. Patients were also regularly
screened for NABs using a cytopatic effect assay (CPE). Results:
basal expression of IFNAR2.1 and IFNAR2.2 was shown to be lower
in untreated MS patients than in controls (all p<0.0163). Upon
prolonged treatment with IFNDb, patients displayed a state of
decreased IFNAR2.1 and IFNAR2.2 expression (p=0.0083 and
p=0.011), while levels of IFNAR2.3 were slightly increased (p=
0.0656). The presence of NABs reverted these effects, i.e. led to
reduced IFNAR2.3 (p=0.0023) and increased IFNAR2.1 and IF-
NAR2.2 (p <0.0001 and p=0.0006) expression levels. In contrast,
expression of IFNAR1 remained unaffected by IFNb therapy and the
presence of NABs. Interestingly, in NAB+ patients basal expression
of IFNAR2.1 and IFNAR2.2 were found to be lower than in NAB-
patients (p =0.012 and p =0.0033). Conclusions: this study is the
first to evaluate IFNAR2 isoforms expression in MS. Untreated
patients present a significantly lower expression of IFNAR2 trans-
membrane isoforms than healthy controls. In NAB- patients, pro-
longed stimulations with IFNb establish a feedback loop, in which
IFNAR2 transmembrane isoforms expression is down-regulated and
IFNAR2 soluble expression is up-regulated. On the contrary, aboli-
tion of IFNb stimulation due to NABs, is characterised by a
concomitant increase in IFNAR2 transmembrane isoforms expression
and a decrease in IFNAR2 soluble isoform expression. Taken togheter
these findings show the existence of specific mechanisms of adap-
tion to chronic stimulation, as well as to the abolition of the
receptorial stimulus.

www.sagepub.co.uk
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Characterisation of multiple sclerosis in the early stage
by means of MR-morphometric and neuropsychological
techniques

S. Hoffmann, M. Tittgemeyer, H.E. Moller, C. Preul, D.V.M. Oft,
D.Y. von Cramon; MPI for Human Cognitive & Brain Sciences (Leipzig, D)

Background and Objectives: Cognitive impairment has been
recognised as considerable feature in multiple sclerosis (MS). However,
heterogeneous results exist concerning the evolution of cognitive
deficits in early-onset MS and on how to sensitively identify their
morphological substrate. This study aims at the neuropsychological
and morphological assessment of early-onset MS and is conducted as a
longitudinal design over 2 years. Design and Methods: 32 MS
patients (mean disease duration 2.48 years, mean EDSS 2.36) and
32 matched healthy controls were included. Extensive neuropsycho-
logical tests addressing different cognitive domains were carried out
every 6 and 12 months, respectively. Subsequently to any neuropsy-
chological test session, parametric magnetic resonance images
(MRI) (T(2)-weighted, Magnetisation Transfer Imaging, Diffusion
Tensor Imaging, single-voxel MR Spectroscopy (MRS)) have been
acquired. The MR-data of the patients were compared with the
data of 12 healthy young (25+ 3 years) and 12 healthy elderly (65+
7 years) controls. Results: In the initial test session, significant
differences were found in tests of attention and information proces-
sing. Additionally, patients were significantly impaired in tests of
working memory (Paced Auditory Serial Addition Test, N-back).
Further, patients performed worse in immediate and delayed
recall in the logical memory test although their results were mostly
within normal range. Verbal fluency (‘S‘) was also reduced. Parametric
MRI data revealed significant differences between patients and
controls in both normal-appearing white matter (NAWM) and
normal-appearing grey matter (NAGM). Individual region-specific
histograms suggested significant differences between young controls
and both other groups. Interestingly, histograms for the patient
group showed a high degree of correspondence with the results for
the elderly population. For MRS, significant metabolic differences
included increased N-acetylaspartylglutamate and reduced glutamate,
glutamate and glutamine (Glx), as well as myoinositol and, as a
trend below significance, reduced total choline in the patients
compared to young controls. Conclusion: Cognitive deficits occur
in early MS, particularly in working memory and speed of information
processing. Parametric MRI data revealed a similarity between
elderly controls and patients which suggests an effect of accelerated
aging primarily in NAWM (tentatively also in NAGM) secondary to
disease progression.

12

JNK inhibition as potential treatment for multiple sclerosis
C. Ferrandi, F. Brichory, V. Muzio, P. Martini, R. Furlan, G. Martino,
P. Tavano, M.C. Magnone, G. Comi, B. Greco, ].P. Gotteland, T. Wells,
P.F. Zaratin; RBM/Serono Research (Turin, I); Serono Research Institute
(Rockland, USA); San Raffaele Scientific Institute (Milan, I); Serono
Pharmaceutical Research Institute (Geneva, CH)

The c-jun N-terminal Kinase (JNKs) pathway is involved in
gene expression, cellular survival, proliferation in response to cyto-
kines and can be induced in activated T cells. These events are
commonly associated to the pathogenesis of autoimmune diseases,
including multiple sclerosis (MS). To understand the potential role
of JNK pathway in MS we first analyzed the expression of JNK
isoforms in PBMC of various form of MS patients. JNK2 was the only
isoform upregulated in RR-MS patients. To further evaluate the
involvement of JNK pathway, we assessed the cellular activity of a
JNK non isoform specific inhibitor, in a set of in vitro assays using
healthy volunteers PBMC stimulated with CD3/CD28. This stimula-
tion significantly increased JNK 1 and 2 isoforms mRNA expression,
inflammatory cytokine production, c-jun phosphorylation and cell

Multiple Sclerosis 2006; 12: S1-5228
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proliferation. The JNK inhibitor did not have a significant impact
on cytokine release and JNK isoform expression. However it signifi-
cantly reduced cell proliferation by inducing T cell apoptosis and
C-jun dephosphorylation. These results suggest a specific target
activity of the compound. On the basis of this potential mode
of action, we administered the JNK inhibitor in a mouse chronic
EAE model both in preventive and curative regimens. Daily oral
dosing significantly reduced the severity of the pathology and
contributed to the delay in the onset of the disease. This was
paralleled by decreased in CNS inflammatory infiltrates and an
improvement in neuronal function. These results support the concept
that the inhibition of JNK pathway could be beneficial in the
treatment of RR-MS.

13

NMO-IgG: a French experience

R. Marignier, ]. De Seze, F. Durand-Dubief, S. Vukusic, H. Zephir,
P. Vermersch, P. Cabre, G. Cavillon, ]. Honnorat, C. Confavreux; Hopital
Neurologique (Lyon, F); Hopital Civil de Strasbourg (Strasbourg, F); CHRU
de Lille (Lille, F); CHU Fort de France (Fort de France, F); Inserm U433
(Lyon, F)

Devic’s disease (neuromyelitis optica: NMO) is an inflammatory
demyelinating disease restricted to optic nerves and spinal cord which
has been frequently assimilated to multiple sclerosis (MS). However,
recent works concerning clinical, epidemiological, pathophysiological
and immunological aspects lead to consider that MS and NMO are
distinct entities. NMO-IgG is a serum autoantibody biomarker that
has been recently described (Lennon et al.; Lancet, 2004) in patients
with definite NMO and so called “high risk” patients for NMO. Its
specificity allows to discriminate between NMO and classic MS. Our
objectives were to assess the diagnostic yield of this novel serum
biomarker for NMO, and to confirm its usefulness in clinical practice.
Indirect immunofluorescence with a substrate of adult rat cerebellum
and midbrain was used in order to identify the distinctive NMO-1gG
staining pattern described by Lennon ef al. We tested masked sera
from 20 patients with NMO (group 1), 18 patients with idiopathic
acute transverse myelitis (group 2), 18 patients with bilateral or
recurrent idiopathic optic neuritis (group 3), 52 patients with classic
MS (group 4), 36 patients with HTLV-1 infection (group 5) and a
miscellaneous group (n =7) (group 6). The NMO-IgG staining pattern
outlined microvessels in the white and grey matter of the cerebellum
and midbrain, with a prominent staining of the granular and
molecular layers. This particular staining was observed in 11/20
samples in group 1, 5/18 in group 2 (positive results only in the
longitudinally extensive transverse myelitis subgroup: 5/11), 3/18 in
group 3, 5/52 in group 4, 0/36 in group 5, 0/7 in group 6. Sensitivity of
the test was 55% considering detection of definite NMO’s patients
only (group 1), and specificity was 94% considering groups 4,5 and 6,
only. Detection of NMO-IgG was therefore technically reproductible
in our laboratory. We confirm its interest in the distinction between
NMO and MS. Our data underline that this test should allow
earlier diagnosis and appropriated therapy. Further samples from
different countries are currently analysed. Results will be presented at
the meeting.

14

The role of susceptibility loci in benign, aggressive and
primary progressive multiple sclerosis in Northern Ireland
O.M. Gray, H. Abdeen, G.V. McDonnell, C. Graham, S.A. Hawkins; Royal
Victoria Hospital (Belfast, UK); Belfast City Hospital (Belfast, UK)

Objective: To establish the prognostic value of susceptibility loci in
benign, aggressive and primary progressive multiple sclerosis in
Northern Ireland. Background: The Genetic Analysis of Multiple
Sclerosis in Europeans (GAMES) initiative and follow up refined
analysis identified 15 candidate susceptibility loci within the North-

Multiple Sclerosis 2006; 12: S1-5228

ern Irish population for Multiple Sclerosis (MS). We aimed to
establish the role of the 12 most significant markers in benign,
aggressive and primary progressive cohorts. Methods: Cases with
probable or definite MS according to the Poser criteria were included
and classified as benign (Kurtzke EDSS <3.0 at 10 years), aggressive
(Kurtzke EDSS >6.0 by 10 years) or primary progressive MS
(progressive clinical history from onset of first symptoms, with no
clear evidence of relapses or remissions). All cases were Caucasian of
Northern Irish origin. DNA was extracted from venous blood and
microsatellite markers were amplified using multiplex PCR. The
products were electrophoresed and allele sizes identified. Allele
frequencies of each marker in the three groups of patients were
compared statistically using a chi-squared test for 3 xk tables using
SPSS 11.5. P-values were deemed significant at the level <0.017
(0.05/3). Results: The allele frequencies of five microsatellite
markers were significant at the 0.017 level. They included D351278
(Chr 3q13, p <0.001), D4S432 (Chr 4pl6, p=0.001), D2S347 (Chr
2q14, p=0.003), D19S903 (Chr 19q13, p=0.003) and TNFa (Chr
6p21, p<0.001). A statistically significant difference in allele
frequencies between the benign and aggressive cohorts was identi-
fied in four of the microsatellite markers: D45432, p =0.002; D2S347,
p =0.004; D19S903, p=0.003; TNFalpha, p <0.001. Conclusions:
Four candidate susceptibility loci showed statistically significant
differences in allele frequencies between groups of patients with
benign and aggressive MS in the Northern Irish population. This
would support the utility of these loci for potential future testing to
discriminate between patients who will follow a benign or aggressive
clinical course.

Design of clinical trials

20

Ethics of placebo use in the era of disease modifying drugs
L. Kappos; University Hospital (Basel, CH)

Based on the results of well designed placebo controlled clinical
trials, the first disease modifying drugs for multiple sclerosis were
approved and are now widely used. An intriguing finding of these
placebo controlled studies was that placebo treated patients experi-
enced significant “improvements” in clinical outcomes and even
in MRI measures. On the other hand, long-term observational studies
suggest that even after several years patients initially randomized to
placebo, retained disadvantages as compared to those treated
with active drug. In designing future studies, keeping the fine balance
(equipoise) between the interest of the individual with MS in
obtaining the best available treatment and the interest of the society
in improvement of insufficient treatment options, is becoming more
and more difficult. Recruitment of patients for placebo controlled
trials would be expected to result in more and more skewed, most
probably more benign populations with unpredictable negative
impact on power assumptions. Interestingly up to now comparison
of baseline characteristics of placebo controlled and comparative trials
does not fully support this notion. Comparative trials of new against
established therapy only superficially solve ethical problems with
placebo: By inflating the numbers of patients needed to ascertain
sufficient power, they do not only create problems of feasibility and
costs, but do also expose more participants to risk, as long as it is
possible that the new treatment might be less efficient or more
dangerous than its comparator. This also applies to add-on treatment
designs, because combinations may harbour dangers of negative
interactions. Improving sensitivity and reliability of outcome mea-
sures, developing more sophisticated predictive algorithms for
better selection of informative trial participants as well as innovative
designs that help in minimizing the numbers of placebo treated
patients, will be challenges to take in the development of further
treatment options in MS.
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Improving the design of clinical trials
C.H. Polman; VUMC (Amsterdam, NL)

Due to the availability of a variety of drugs that have been
approved for the therapy of multiple sclerosis (MS), the conduct of
future clinical trials has become increasingly problematic. In this
lecture I will discuss possible new strategies for the design of trials,
especially addressing alternative trial designs, new endpoint defini-
tions (time to event studies), new outcome measures (clinical
and MRI), and alternative statistical analytic methods. Special focus
will be placed on how to overcome the ‘placebo-problem’. In addition,
some preliminary strategies will be discussed to address the issue of
how to measure the effect of ‘neuroprotection’ and ‘neurorepair’
strategies.
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Is the current trial definition of confirmed disability pro-
gression in multiple sclerosis an accurate measure of perma-
nent disease progression?

H. Butzkueven, S. Mechati, M. Hoffimann, W. O Arruda, E. Bacile, C. Boz,
A. Caride, ]. Chapman, S. Charest, E. Cristiano, N. Deri, P. Duquette,
M. Fiol, S. Flechter, R. Ginestal, G. Giuliani, P. Grammond, F. Grand’
Maison, G. Izquierdo, L. Kappos, D. Karussis, ]. Lechner-Scott, M. Melcon,
Y. Naegelin, M. Paine, T. Petersen, D. Poehlau, A. Rodriguez Alfici,
V. Santiago, A. Savino, B. Timmermans, M. Trojano, U. Turk Boru,
A. Ucles, F. Verheul, D.; Jolley on behalf of the MS Base Registry
research group

Introduction: Trials of MS therapeutics usually report two clinical
primary outcome measures: the relapse rate and the rate of
confirmed disability progression. Ideally, “confirmed disability pro-
gression” as a meaningful relapse-independent endpoint should
equate with “permanent” disability progression. Aim: We assessed
whether the trial definition of “confirmed disability progression”
equates with “long-term sustained” EDSS progression, using the
prospectively acquired global MSBase dataset. Background: The
most common trial definition of “confirmed disability progression”
is an increase in the EDSS score of at least 1 point compared to
baseline, sustained on the next evaluation at least three months
later. For patients with a baseline EDSS of 0, the required EDSS
increase is 1.5 points. Analysis is usually presented as a survival
curve. Consequently patients whose EDSS score improves at later
evaluations are still considered as “‘confirmed disability progression”.
Methods: This study analysed all patient records from the web-
based MSBase international registry. At present, 32 MS clinics in 14
countries contribute anonymised data to MSBase (www.msbase.org).
Quality assurance is maintained with inbuilt data quality checking in
the local record system. Competency in EDSS assessments is main-
tained by Neurostatus testing for all members. Results: The global
dataset contained 28,815 EDSS evaluations from 3796 patients and
2642 patients had at least 3 (average 10) EDSS evaluations at least
3 months apart. 1114 of these patients had at least one recorded
1-point increase in EDSS compared to baseline and 508 (45%)
fulfilled the trial definition of “confirmed disability progression”
3 months after the initial 1-point EDSS increase. On subsequent
EDSS evaluations, 25% of these 508 patients improved, and 33%
continued to worsen. Approximately 75% of the patients with
confirmed progression were in the relapsing-remitting phase of MS.
Conclusion: In a mixed population of relapsing and progressive MS
patients attending specialised MS clinics, at least 25% of patients
who fulfil the current trial definition of “confirmed disability
progression” subsequently improve. In a very active relapsing-
remitting population, typical for therapeutic trials, this percentage
is likely to be higher. We caution that the current definition of
“confirmed disability progression” does not reliably identify ‘“per-
manent” disability progression and question its usefulness in
therapeutic trials.
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Short-term changes in gadolinium enhancing lesion activity
in relapsing-remitting multiple sclerosis: implications for
clinical trial design

Y.S. Zhao, A. Traboulsee, A.]. Petkau, D. Li; University of British Columbia
(Vancouver, CAN)

Background: MRI activity in terms of gadolinium enhancing lesions
(EL) is a common outcome measure in multiple sclerosis (MS) clinical
trials. Some trials restrict enrollment to patients with pretreatment EL
to reduce required sample sizes. Others use a crossover design,
comparing MRI activity pre and post treatment. There is a concern
regarding the possibility of decreasing MRI activity over time
independent of treatment. Objectives: To examine the short term
changes in monthly gadolinium EL activity in patients with different
initial activity levels. Methods: Post hoc analysis was performed on
65 patients with clinically definite relapsing-remitting MS rando-
mized to placebo in a double blind placebo-controlled trial of
interferon beta-1a (PRISMS). Patients were screened for replapses but
not MRI activity. Eleven monthly MRI scans were taken at screening
(month —1), baseline (month 0) and follow-up (months 1-9). Two
radiologists assessed the scans by consensus for new EL. Patients were
classified into ‘“no” (0 EL), “low” (1-3 EL) and “high” (>3 EL)
activity groups at screening. Monthly new EL rates were examined at
baseline, months 1-3, 4-6 and 7-9 using mixed effects Poisson
regression. Results: 32, 19, 14 patients were classified as “no”,
“low”, and “high” activity. Over 9 months, 24/32 (75%) ‘“no” activity
patients developed at least 1 EL, while all “low” and “high” activity
patients developed at least 2 EL. Monthly activity (95% confidence
interval) of the “no” group remained stable: 0.69 (0.18,1.21), 0.49
(0.19,0.78), 0.54 (0.20,0.87) and 0.63 (0.25,1.01) at baseline, months
1-3, 4-6 and 7-9, respectively. The corresponding rates for the
“low’ group were: 1.67 (0.80,2.54), 1.59 (0.85,2.33), 1.18 (0.63,1.74),
0.86 (0.45,1.27) and for the “high” group: 4.67 (2.10,7.25), 4.45
(2.24,6.66), 3.32 (1.66,4.98) and 2.41 (1.18,3.64). For the “low’ and
“high” groups, activity decreased 4% (—32%, 33%), 29% (0%, 50%)
and 48% (27%, 64%) at months 1-3, 4-6 and 7-9 compared to the
baseline scan, roughly a linearly decreasing trend over time on the log
scale. Conclusion: The majority of patients with no EL at screening
will develop new activity over a 9 month trial. Since including such
patients enhances recruitment, there may be no advantage to
excluding them from studies. As with clinical relapses, there is
regression to the mean of gadolinium ELs over time in untreated
patients with initial activity. This needs to be taken into account in
designing clinical trials.

Multiple sclerosis in children
25

Diagnosis of multiple sclerosis in children
B. Banwell; Hospital for Sick Children (Toronto, CAN)

The onset of Multiple Sclerosis (MS) in childhood and adolescence is
being increasing recognized [1-18,18-25]. Diagnosis requires famil-
iarity with the clinical features of MS in children, and with disorders
considered in the differential. A particular challenge relates to
differentiation of the chronic demyelinating condition that defines
MS from monophasic or transiently multiphasic demyelinating dis-
orders. Recently, an international working group (under the auspices
of the National Multiple Sclerosis Society) have proposed working
clinical definitions for acquired demyelinating disorders in children
(Neurology, in press). These definitions will be presented in the
context of clinical cases. In addition to the clinical features, MRI
imaging provides invaluable insights into the appearance of MS in
children. The MRI appearance, however, may differ from the classic
appearance of MS in adults, and MRI criteria optimized in adult-onset
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MS may not be equally applicable in children [23,26]. MRI images of
children with MS, as well as other acquired demyelinating syndromes
will be presented, and the current literature on MRI in pediatric
demyelination will be reviewed [23,26,27].
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Clinical features of paediatric multiple sclerosis
A. Ghezzi; Centro Studi Sclerosi Multipla (Gallarate, I)

The relative frequency of multiple sclerosis (MS) before 16 years of age
(early onset MS —EOMS-) is approximately 3—-5% of the whole MS
population. It is rare before 10 years of age, accounting for about
0.2-1.6%. A peculiar finding of EOMS is the preponderance of
females affected, in particular during puberty, with a female/male
ratio of about 4. Clinical symptoms at presentation are not different
from those of the adult form, but the onset can sometimes be hyper-
acute, with encephalopatic symptoms. The most frequent clinical
course is the relapsing one, in about 3/4 of cases, with an annualised
the relapse rate of 0.9-1.2, a figure slightly higher than that of adults.
An open question is whether EOMS has a different prognosis with
respect to the adult form: recent studies have shown that subjects with
EOMS reach both mild (EDSS 3—-4) and severe (EDSS 6) disability after
a longer interval but at a younger age compared to adults MS cases.
The presence of a short inter-attack interval, of an high relapse rate, of
a relapsing-progressive course, of sequelae or high disability in the first
year are related to a negative prognosis. At its first presentation, EOMS
can be difficult to differentiate from ADEM: oligoclonal bands can be
found in ADEM too and MRI cannot discriminate the two diseases.
The final diagnosis is given by the follow-up, is the criteria of
dissemination in space or time are fulfilled. It is not clear if CSF and
MRI findings in EOMS have the same sensitivity and specificity of the
adult form.
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Disease modifying drugs in multiple sclerosis of childhood
S.N. Tenembaum; Garrahan (Buenos Aires, RA)

Disease modifying drugs (DMD) have widely demonstrated positive
outcomes in adult patients with relapsing forms of Multiple Sclerosis
(MS), by reducing the frequency of clinical relapses and disease
activity seen on brain MRI, with a well-established safety and
tolerability profile. Current DMD for MS modulate or suppress the
immune system. These therapies are now initiated soon after diag-
nosis based on several clinical controlled trials performed in adult
patients with MS, showing substantial benefit from early treatment.
Pediatric-onset MS is being increasingly recognized. Retrospective
studies comparing clinical course and prognosis of MS in pediatric and
adult patients indicate that although the time to reach persistent
physical disability or conversion to secondary progressive MS was
longer in children, the age at which this outcome occurs is younger in
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children. As all the pivotal trials for DMD have enrolled only patients
older than 18 years, these therapies have not been officially approved
in the pediatric age group. Nevertheless, many young patients are
already receiving off-label treatment with DMD approved only for
adult patients with MS. Guidelines for the use of these MS therapies in
children do not exist. In addition, it is not clear what frequency and
dosage should be used in children because of weight and body surface
differences. Available literature on the use of DMD in children with
MS is limited, and most of published papers are based on compre-
hensive patient registries with regular systematic follow-up of chil-
dren. There are no controlled clinical studies in the pediatric
population. This presentation will review current knowledge on
DMD in children with MS based on some recently published studies.
Most of them are retrospective studies in pediatric cohorts with
relapsing forms of MS, and are consistent with Class III evidence.
Relevant data on safety and tolerability from these studies will be
outlined, showing that DMD appear safe and well tolerated in
children with MS. Conclusions about overall efficacy are difficult to
obtain in view of the lack of controlled studies, in addition to the
poorly predictable long-term disease prognosis in children. Never-
theless, some beneficial data on effectiveness could be found using
clinical outcome measures (relapse rate, relapse-fee status) on patients
serving as their own controls. Additional research is needed and new
tools should be developed to assure the success and applicability of
controlled clinical trials in children. Tt should be considered that
pediatric studies of medications proven effective in adults will face
ethical challenges, like the appropriateness of placebo-controlled trials
in pediatric patients with the same disease. Multicenter and multi-
national prospective studies of the impact of these therapies on
clinical and MRI outcome should be designed in children and
adolescents with MS.
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Prognostic factors after a first demyelinating attack in
children

R.F. Neuteboom, C.E. Catsman, ].S.H. Vles, M. Boon, R.H. Gooskens,
J.J. Rotteveel, H. Stroink, E.A.]. Peeters, R.Q. Hintzen; Erasmus MC
(Rotterdam, NL); AZM (Maastricht, NL); AZG (Groningen, NL); UMC
Utrecht (Utrecht, NL); UMC Nijmegen (Nijmegen, NL); Elisatbeth Zieken-
huis (Tilburg, NL); Juliana Kinderziekenhuis (Den Haag, NL)

Objective: To identify risk factors for development of clinically
definite multiple sclerosis (CD-MS) after a first attack of inflammatory
demyelination in the central nervous system. Study-design: A retro-
spective multi centre study in the Netherlands of children with a
first demyelinating attack with an age of onset under 16 years.
Methods: Clinical and laboratory data were collected from patient
records. Brain MRI’s were re-evaluated. Results: Out of 54 patients
33 remained monophasic within a median time of follow-up of 21
months and 13.5 months for respectively a monofocal attack and a
multifocal ADEM-like attack. The remaining 21 developed CD-MS
within a median time to the second attack of 7 months. Progression to
CD-MS after an initial multifocal ADEM-like attack was observed in
7 out of 24 patients (29%). Monophasic ADEM was characterized by
an earlier age of onset (mean: 6.7 years vs. 10.8 years in the MS
patients). Seizures, encephalopathy and meningism were seen sig-
nificantly more often in the group with monophasic ADEM, as was a
preceding infection. Large lesions (>2 c¢cm.) on MRI but not thalamic
or basal ganglia lesions were also significantly associated with
monophasic ADEM. Cerebrospinal fluid analysis showed no signifi-
cant predictive value of the presence of oligoclonal banding or
elevated IgG-index. Presence of at least 3 out of 4 Barkhof MRI criteria
was significantly predictive of developing CD-MS However this was
seen in only in 45% of the CD-MS patients. Furthermore, small lesions
(<2 cm.), corpus callosum perpendicular lesions and the presence of
well-defined lesions were significantly predictive of developing multi-
ple sclerosis. The combination of the latter two (KIDMUS criteria) was
seen in only 35% of our MS patients. Conclusion: 1) Children with
an initial multifocal ADEM-like attack developed CD-MS in 29%.
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2) Positivity for the Barkhof or KIDMUS MRI criteria was observed in
only a minority of the MS patients, but was significantly predictive of
development of CD-MS.

29

Applicability of the International Pediatric MS Groups
Consensus definitions of acute disseminated encephalomye-
litis and subsequent clinical outcomes

N. McLinskey, M. Milazzo, W. MacAllister, D. Madigan, T. Chitnis,
A. Belman, L. Krupp; SUNY Stony Brook (Stony Brook, USA); Massachusetts
General (Boston, USA)

Background: Acute disseminated encephalomyelitis (ADEM) has
been variably defined in the literature. To advance research and
standardize terminology, the International Pediatric MS Study
Group proposed consensus definitions for ADEM and multiphasic
ADEM. Goal: To examine the applicability of the Study Group’s
definitions for ADEM among patients referred to the National
Pediatric MS Center and report the patients’ subsequent clinical
course. Methods: A chart review was performed on 22 patients
referred for ADEM. The Study Group’s criteria for ADEM were
applied: a first clinical attack affecting multifocal areas of the CNS
with encephalopathy which includes behavioral change or altered
consciousness. Typical MRI findings were defined as multifocal or
unifocal large (>1 cm) lesions predominantly affecting the white
matter. Criteria for multiphasic ADEM require a subsequent neuro-
logical event associated with encephalopathy and involving new
CNS areas. Clinical follow-up for the reviewed cases ranged from 1
to 8 years. Results: Age of presentation ranged from 2-15 years. All
patients had typical MRI features of ADEM. 95% of patients had
initial events consistent with ADEM criteria with encephalopathy
defined as (irritability n =2, lethargy/excessive sleepiness n =11,
confusion n=2, coma n=3, and seizures n =3. Oligoclonal bands
(OCB) tested in 15 patients were absent in 93%. Patients were
classified into subgroups by subsequent course. Group A had no
further events (n =5), Group B had one or more events WITHOUT
encephalopathy (n=10), Group C had one or more events WITH
encephalopathy, hence meeting multiphasic ADEM criteria (n=7).
MRI findings improved or fully resolved in all Group A and B
patients. In Group C, MRI abnormalities either fluctuated or
worsened subsequent to the initial ADEM, yet lacked the typical
appearance of MS. In Group B, isolated optic neuritis (ON) was
the most common subsequent event (90%). Group C patients
continued to have subsequent neurological events which frequently
included ON. One patient each from Groups B and C ultimately
met criteria for NMO. Conclusions: Of patients referred for ADEM
to a Pediatric MS Center, the initial event meets consensus
definition for ADEM in 95% of cases. Almost all referred cases
have events following the ADEM episode which frequently include
optic neuritis. Of the group with multiphasic ADEM, subsequent
events occurred suggesting that ultimately alternative diagnoses
will be made.

Update in immunology
33

CD8+ and mechanisms of CNS damage
N. Goebels; University Hospital (Zurich, CH)

In the last decades, CD4 T cells have been in the center of interest
for many multiple sclerosis researchers, for good reasons: Multiple
sclerosis susceptibility is genetically linked to certain MHC class II
loci; experimental autoimmune encephalomyelitis, an animal model
of multiple sclerosis, can be transferred between syngeneic animals
by myelin specific CD4 T cells; and techniques to isolate and
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characterize myelin specific CD4 T cells from humans became
available more than a decade ago, leading to a wealth of literature
on this cell population. Recently, however, the exclusive importance
of CD4 T cells in the pathogenesis of MS has been questioned, when
the ablation of CD4 T cells failed to show beneficial effects on
relapse rate or inflammatory MRI activity in MS patients. On the
contrary, a number of contemporary studies support the role of
CD8 T cells in MS pathogenesis: CD8 T cells outnumber CD4 T cells
in MS lesions; clonal expansion-indicating an antigen driven
immune response-and enrichment of memory cells is preferentially
seen in the CD8 T cell subset in the brain and cerebrospinal fluid
of MS patients. New animal models, which employ myelin specific
CD8 T cells to induce central nervous system autoimmunity,
resemble some aspects of MS more closely than animal models
mediated by CD4 T cells. At the level of the ‘“immunological
synapse” it has been demonstrated that neurons can be induced to
express MHC class I in vitro and in vivo, a prerequisite for the
interaction with CD8 T cells. In vitro, CD8 T cells can exhibit direct
cytotoxic effects on neurons and axons. In MS lesions, CD8 T cells
were observed in close proximity to demyelinated neurites and
some researchers found a correlation between the extent of axonal
damage in MS and the number of CD8 T cells. This lecture will
focus on current understanding of the role of CD8 T cells in MS
and new approaches to investigate the pathogenic relevance of this
cell population.
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An animal model for cortical pathology of multiple sclerosis
R. Weissert, M. Albert, M. Ayturan, T. Olsson, H. Lassmann, M.K. Storch;
University of Tubingen (Tubingen, D); Karolinska Hospital (Stockholm, S);
University of Vienna (Vienna, A); University of Graz (Graz, A)

Recently it has been demonstrated that cortical pathology is present
in multiple sclerosis. So far it is not well understood how cortical
lesions develop and to what extent they contribute to the disease
manifestation. Potentially they are the primary correlate for progres-
sive disability and cognitive impairment in multiple sclerosis. We
have developed an animal model of cortical pathology in MHC
congenic LEW.1AR1 rats. These show after active immunization with
the extracellular domain of myelin-oligodendrocyte-glycoprotein all
types of cortical lesions that have been shown to be characteristic in
chronic multiple sclerosis. In this model we are presently evaluating
the mechanisms which lead to this type of pathology which is
dependent on a specific MHC haplotype. This finding underscores
that also in multiple sclerosis development of cortical pathology may
be genetically controlled. We explore this model regarding pathoge-
netic mechanisms leading to cortical lesions by histopathology,
immunology and molecular biology and evaluate the efficacy of
preclinical therapeutic interventions which may be used for treatment
of multiple sclerosis. In summary we have established an animal
model in rats for cortical pathology of multiple sclerosis which will be
explored in multiple ways.
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Altered reaction of plasmacytoid dendritic cells to toll-like
receptor 9 stimulation in relapsing-remitting multiple
sclerosis

A. Bayas, M. Stasiolek, N. Kruse, K.V. Toyka, K. Selmaj, R. Gold; University
of Wurzburg Klinikum Augsburg (Augsburg, D); Medical University of Lodz
(Lodz, PL); University of Gottingen (Gottingen, D); University of Wurzburg
(Wurzburg, D)

Background: Plasmacytoid dendritic cells (pDCs) represent a DC-
subtype, which exerts divergent functions in innate and adoptive
immunity including the reaction to microbial factors and the
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induction of immunoregulatory responses. We could show that
pDCs have an impaired maturation and altered regulatory function
in multiple sclerosis (MS) (Brain 2006, 129: 1293-305). In this
study we assessed the influence of toll like receptor (TLR) 9 ligation
on regulatory function of pDCs and TLR expression in PBMCs.
Methods: Clinically stable MS patients with relapsing-remitting MS
were compared with healthy controls. To obtain sufficient cells for
co-culture assays, peripheral blood mononuclear cells (PBMCs) had
to be obtained by leukapheresis from MS patients (n=4) and
controls (n=3). PDCs were first cultured with autologous naive
T-cells and unmethylated cytosine-phosphate-guanosine oligodeox-
ynucleotides (CpG-ODN), #2006, a TLR9 ligand. After 7 days cells
were co-cultured with allogeneic irradiated PBMCs with or without
autologous naive T-cells as responders. For TLR analysis PBMCs were
obtained from MS patients (n =7) and healthy controls (n =12) and
cultured over 3 days with CpG-ODN 2006 and 2216, another TLR 9
ligand. Production of IFN-gamma in supernatants was assessed by
ELISA, TLR 1-10 expression by RT-PCR. Results: In healthy
controls pDCs co-cultured with autologous naive T-cells and CpG-
ODN 2006 induced significantly higher interferon gamma expression
in the allogeneic co-culture assay in co-cultures with responders than
in those without responders. In MS patients however there was no
significant difference. In PBMCs from MS patients stimulated with
CpG-ODN 2006 and 2116 TLR expression was significantly higher at
day 1 for TLR 1, 2, 4, 5 and 8 after CpG-ODN 2216 stimulation than
in controls, but only for TLR1 after CpG-ODN 2006 stimulation.
Conclusions: These findings suggest the existence of an altered
reaction of pDCs and PBMCs to certain TLR ligands in MS, which
might be one of the factors influencing the disordered immune
balance in this disease. Supported by a binational grant from
Ministerstwo Nauki i Informatyzacji, Poland, Bundesministerium
fiir Bildung und Forschung, Germany (01GZ0303), the University
Research Fund, Wuerzburg, and the German Multiple Sclerosis
Society (to NK and RG). We thank Prof. Hermann Wagner, TU
Munich, for support.
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Mesenchymal stem cells treat CNS autoimmunity through
a dual effect on inflammation and tissue damage

E. Gerdoni, B. Gallo, S. Casazza, S. Musio, E. Pedemonte, G.L. Mancardi,
R. Pedotti, A. Uccelli; University of Genoa (Genoa, I); National Neurological
Institute C. Besta (Milan, I)

Mesenchymal stem cells (MSC), a subset of adult stem cells derived
from the bone marrow stroma, have generated much enthusiasm as
possible cell source for tissue repair including the nervous system.
Recent studies have shown that MSC can also modulate T and B cell
responses thus providing a rationale for their use as therapy for
experimental autoimmune encephalomyelitis (EAE). In this study we
show that i.v. injected MSC can ameliorate both relapsing-remitting
(PLP-induced) and chronic progressive (MOG-induced) EAE before
and after disease onset. In vivo T cell response and antibodies
production against the immunizing antigens and mitogens was
significantly decreased in MSC treated mice. The adoptive transfer
of encephalitogenic PLP- sensitized, preconditioned with MSC, in-
duced a very mild disease compared to controls thus suggesting the
induction of peripheral tolerance. Upon i.v injection, Green Fluor-
escent Protein labeled MSC were detected inside the lymph nodes
early upon injection and inside the inflamed CNS at later stage. MSC
injection resulted in a decreased number of inflammatory infiltrates,
reduced demyelination, axonal loss and, in contrast, sparing of
neurons, astrocytes and oligodendrocytes. We observed no evidence
of GFP labeled transdifferentiation into neural cells. Overall, we
propose that MSC may block the autoimmune attack against the
CNS and protect neural cells from death and therefore may be
effective for the treatment of MS, an autoimmune disease of the
CNS where degeneration of neural cells follows inflammation.
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Mechanisms of damage to axons and
myelin
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Glutamate toxicity and experimental myelin injury
C. Matute; Universidad del Pais Vasco (Leioa, E)

Glutamate is the principal excitatory neurotransmitter in the central
nervous system (CNS), but it is also a potent neurotoxin that can kill
nerve cells. Glutamate damages nerve cells in at least two ways: by
excitotoxicity, which is caused by sustained activation of ionotropic
GluRs, and by receptor-independent mechanisms, which are second-
ary to glutamate uptake. In neurons, NMDA receptors, which are
highly permeable to calcium and distributed widely on CNS neurons,
are the major initiators of excitotoxicity. In recent years, it has been
shown that glutamate can also be toxic to white matter oligoden-
drocytes and to myelin by both mechanisms. In particular, gluta-
mate receptor-mediated injury to these cells is mediated by AMPA,
kainate and NMDA glutamate receptor types. Thus, these receptor
classes, and the intermediaries of the signal cascades they activate,
are potential targets for drug development to treat white matter
damage in acute and chronic diseases. Alterations in glutamate
homeostasis in white matter can determine glutamate injury to
oligodendrocytes and myelin. Astrocytes are responsible for most
glutamate uptake in synaptic and non-synaptic areas and conse-
quently, are the major regulators of glutamate homeostasis. Acti-
vated microglia in turn may secrete cytokines and generate radical
oxygen species, which impair glutamate uptake and reduce the
expression of glutamate transporters. Finally, oligodendrocytes, also
contribute to glutamate homeostasis. My presentation aims at
summarizing the current knowledge about the mechanisms leading
to oligodendrocyte cell death and demyelination as a consequence of
alterations in glutamate signalling, and their clinical relevance to
multiple sclerosis. In addition to direct glutamate toxicity, this
neurotransmitter, at sublethal concentrations, can also sensitize
oligodendrocytes to complement attack, an effect which is mediated
by oxidative stress and can be attenuated by antioxidants. Finally,
T will provide evidence that ATP can also injure oligodendrocytes
and myelin both in vitro and in vivo, and that blockade of ATP
receptors ameliorates chronic EAE. A thorough understanding of
how oligodendrocytes and myelin are damaged by excitotoxicity will
generate knowledge that can lead to better therapeutic strategies to
treat multiple sclerosis.
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Multiple sclerosis pathology after autologous stem cell
transplantation: ongoing demyelination and neurodegen-
eration despite suppressed inflammation

I. Metz, C.F. Lucchinetti, H. Openshaw, A. Garcia-Merino, H. Lassmann,
M. Freedman, B. Azzarelli, O.]. Kolar, H.L. Atkins, W. Briick; Georg-August
University (Gottingen, D); Mayo Clinic (Rochester, USA); City of
Hope National Medical Center (Duarte, USA); Clinica Puerta de Hierro
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(Madrid, E); Medical University of Vienna (Vienna, A); University of
Ottawa (Ottawa, CAN); Indiana University School of Medicine (Indiana-
polis, USA)

Autopsy material from five multiple sclerosis patients who had
received autologous stem cell transplantation was analysed. A total
of 53 white matter lesions were investigated using routine and
immunohistochemical stainings to characterise the demyelinating
activity, inflammatory infiltrates, acutely damaged axons and macro-
phages/microglial cells. We found active demyelination in all of the
five patients. The inflammatory infiltrate within the lesions showed a
tenfold reduction compared to literature data from chronic MS
autopsy lesions and CD8+ cytotoxic T cells dominated the T cell
population. High numbers of acutely damaged axons were found in
active lesion areas. Tissue injury was associated with activated
macrophages/microglial cells. The present results indicate an ongoing
demyelination and axonal degeneration despite pronounced immu-
nosuppression. Our data parallel results from clinical phase I/II studies
showing continued clinical disease progression in MS patients with
high expanded disability system scores despite autologous stem cell
transplantation.

42

Upregulated expression of N-type voltage dependent cal-
cium channels (Cav2.2) in autoimmune optic neuritis
detected by magnetic resonance imaging and immuno-
chemistry

1. Gadjanski, S. Boretius, T. Michaelis, J. Frahm, M. Bdihr, R. Diem;
University of Gottingen (Gottingen, D); MPI for Biophysical Chemistry
(Gottingen, D)

Optic neuritis is one of the most common clinical manifestations
of multiple sclerosis (MS), a chronic inflammatory disease of the
central nervous system (CNS). Myelin oligodendrocyte glycoprotein
(MOG) - induced experimental autoimmune encephalomyelitis
(EAE) in female Brown Norway (BN) rats affects the optic nerve
(ON) in more than 90% of immunized animals, leading to
inflammation, demyelination and degeneration of the axons. The
precise mechanisms of this ON damage are not fully understood,
but likely to involve excess accumulation of calcium (Ca%*) ions
into axons. One of the possible routes of entry of Ca®* ions under
pathological conditions is via voltage dependent Ca*" channels
(VDCC). Since manganese (Mn>*) ions also enter cells via VDCCs
and cause signal enhancement in T1-weighted magnetic resonance
images (MRI), Mn?* - induced signal enhancement can be used as
a marker of influx of Ca®* ions via VDCCs. In this study we have
tested specific blockers of L-type (Cavl.2 and Cavl.3), N-type
(Cav2.2) and P/Q-type (Cav2.1) VDCCs, diltiazem (20 mg/kg),
conotoxin GVIA (10 pg/kg) and agatoxin IVA (30 ng/kg), respec-
tively. The blockers were applied intraperitonealy or intravenously
(IV) to MOG-immunized animals which had optic neuritis as
detected by MRI. Ratio of T1-weighted signal intensities before
and after application of MnClI2 (0.05 mmol/kg) was calculated and
compared between these groups as well as to a control group,
which comprised of immunized animals not treated with any
blocker. Statistical significance was assessed using one—way ANOVA
followed by Dunnett’s test. A statistically significant decrease of
Mn?* - induced signal enhancement within the ONs in T1-
weighted MR images, was detected after IV application of con-
otoxin GVIA, a specific blocker of N—type VDCCs. Furthermore, an
increased expression of N—type VDCCs in demyelinated parts of
the ONs was established by immunohistochemistry for alphalB,
the pore—forming subunit of N-type VDCCs. Based on these
results, we hypothesize that the upregulated expression of N—type
(Cav2.2) VDCCs in inflamed ON leads to an increased calcium
influx during MOG-induced optic neuritis. The increase of
intracellular Ca®* —concentration activates different mechanisms
of neurodegeneration.
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Semaphorin 3A and 3F expression in multiple sclerosis and
animal models of MS - Control of oligodendrocyte migra-
tion and axon remyelination

A. Williams, G. Piaton, A. Belhadi, M. Aigrot, M. Théaudin, B. Zalc,
C. Lubetzki; INSERM U711 (Paris, F)

Semaphorin (Sema) 3A and 3F are secreted molecules which guide
the movement of axons and oligodendrocytes in development.
Sema3A acts as a repulsive signal, and Sema3F an attractive signal,
through their receptors Neuropilin 1 and Neuropilin 2 respectively.
In MS, some demyelinated plaques spontaneously remyelinate,
whereas others do not, and a glial scar forms. For remyelination to
occut, oligodendrocyte precursor cells (OPCs) must first be attracted
to and repopulate the lesion. We hypothesised that Sema3A and 3F
may control the OPC repopulation of demyelinated plaques, and
hence remyelination, reiterating development. We performed in situ
hybridisation (to detect the semaphorins) and immunohistochem-
istry (to identify the cells expressing these molecules) on post-
mortem MS brain in comparison to control ‘normal’ brain. MS
plaques were classed as active, chronic active, or chronic, according
to the International Classification of Diseases of the Nervous System.
There was clear expression of both Sema3A and Sema3F around and
within active MS plaques, mostly in astrocytes and activated
microglia. This expression was absent in chronic plaques, NAWM
and control brain white matter. The expression varied with the
activity of the plaque. Chronic active plaques had less semaphorin
expression around the lesion than active plaques, but with a higher
proportion of Sema3A expression, repulsive to OPCs. Active plaques
had more expression around the lesion, but with proportionally
more Sema3F, attractive to OPCs. In addition to this expression
around active plaques, there was a two-fold increase in both Sema3A
and 3F expressed by neurones of the grey matter in all types of MS
tissue compared to control tissue. The differential expression of
Sema3A and 3F in active and chronic active plaques may reflect their
likelihood of becoming either remyelinated or chronically demyeli-
nated. The up-regulation of Sema3A and 3F in neurones suggests
that demyelinated axons may control their own remyelination by
secreting semaphorins to influence OPC migration. We are now
using experimental models to further investigate the influence of
semaphorins on myelin repair. We recently showed that, as in MS,
Sema3A and 3F are up-regulated in rat cortical neurones after a
demyelinating cortical lesion, in comparison to a contralateral
traumatic lesion. In addition, we are analysing the effect of
manipulating the levels of semaphorin expression in vitro and in
vivo, using lentiviruses.
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Evidence of white matter plasticity in early RRMS patients.
A diffusion tensor tractography study

J. Ranjeva, B. Audoin, M. Au duong, 1. Malikova, S. Confort-Gouny,
P. Cozzone, ]. Pelletier; CRMBM UMR CNRS 6612 (Marseilles, F); Timone
Hospital (Marseilles, F)

Objectives: In multiple sclerosis, the impact of diffuse white matter
injury was shown to induce deficits in working memory capacity,
totally or partially masked by functional compensatory mechan-
isms. We hypothesise that such functional adaptive processes are
concomitant to structural WM plasticity, supposed to play a
relevant role to compensate for connectivity disturbance. Structure
and density of fiber tracts involved in the executive system of
working memory were assessed by diffusion tensor tractography.
Methods: Eighteen patients with early MS were compared to 15
healthy controls matched for age, sex and educational level. DTI
acquisition was performed using a transverse single-shot diffusion-
weighted SE-EPI sequence. Anatomical regions of interest (ROI)
corresponding to the grey matter areas involved in the executive
system of verbal working memory were delineated onto a normal-
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ized T1 template provided by the SPM2 software. DTI parameters
(mean diffusivity, fractional anisotropy) and tractography were
computed using the BrainVISA software (SHFJ, Orsay, France).
Physical DTI parameters of WM connections defined in the model
were assessed by only extracting characteristics (MD, FA, numbers
of detected of fascicles) of the parts of WM bundles linking the
ROIs. Results: Several WM connections of MS patients were less
structured than those of controls: This was the case especially
for WM connections linking the left Brodmann Area (BA) 45/46 to
the left BA9, the right BA45/46 to the right BA9, the right BA9 to
the left BA9 and the right thalamus to the left thalamus. No
significant decreases in the numbers of WM fascicles were detected
in patients relative to controls whatever the connection. In
contrast, the numbers of detected WM fascicles were higher in
early MS patients relative to controls for the connection linking
the right BA45/46 and the right BA9. These increased numbers of
WM fascicles correlated with the disease duration and with the
extent of tissue injury in several bundles of the executive system.
Interpretation: Structure was affected in patients in accordance to
the existence of diffuse myelin injury. Concurrently, we observed
an increased numbers of WM bundles connecting the right
prefrontal regions, where functional compensatory mechanisms
have been previously shown using fMRI in the same population.
This study evidences for the first time the existence of structural
WM plasticity concomitant to functional plasticity in patients with
early MS.

Plenary session 2 - ECTRIMS Lecture
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Perspective of multiple sclerosis research in Europe
G. Comi; IRCCS San Raffaele (Milan, I)

Major advancements have been achieved in the last decade in the
pathogenesis and pathophysiology of nervous damage in multiple
sclerosis (MS), however some key aspect such as the primary
cause(s) of the disease, the relationship between demyelination,
axonal damage and inflammation and the basis of the chronic
progressive phase of the disease is still largely unknown. The
“unity” of multiple sclerosis is debated and further researches
exploring the correlation between genetic factors, environmental
factors, clinical forms, pathological findings should contribute to
define if the disease subtypes are the results of a complex
interaction of these factors or, if on the contrary they are different
diseases. Magnetic resonance techniques characterised by a better
pathological specificity are quite promising for progresses in these
research areas and some initial positive results in studies combin-
ing clinical, pathological and imaging findings support this view.
Important progresses have also been produced in treatment, as a
consequence of both the recent pathogenetic acquisitions and of
the ameliorated methodologies for clinical trials. New drugs
demonstrated the possibility to reduce the disease activity by two
third and to positively influence the progression of disability,
nevertheless we have to face major methodological, ethical and
practical issues in organizing and performing clinical trials. A very
new area of research is the restorative medicine. The ability of the
brain to repair itself by neurogenesis and by mechanisms of
plasticity are a very recent acquisition and may have a great
impact in a more clever rehabilitation approach. Further resources
should be devoted to basic and applied researches in this area. The
experience of this last decade clearly demonstrated that significant
progresses in MS research have been obtained with working groups
operating under the umbrella of the European Community re-
search initiatives or as a result of spontaneous collaborations.
ECTRIMS should play a more active role in promoting and
facilitate these initiatives.
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Combination therapy in multiple sclerosis
C. Confavreux; Hopital Neurologique Pierre Wertheimer (Lyon, F)

Since 1993, the field of multiple sclerosis (MS) therapeutics has
changed dramatically with the approval of interferons beta-1b and
glatiramer acetate. Although they clearly are beneficial, a sizable
proportion of patients have continued relapses or worsening disability
despite therapy. Thus, there is a clear need for more effective and
better tolerated therapies. Several approaches can be considered.
Combination therapy utilizing disease modifying agents is one of
them, with the hope of additive or synergistic efficacy. Several lines of
evidence suggest that this approach will be useful in MS. Multiple
environmental and genetic factors, and chronic immune dysregula-
tion play a role in the destructive process of MS. Besides, to cover the
full scope of MS pathology, strategies for brain repair through
protection and regeneration of axons and myelin are to be envisioned.
The first question is which therapies to include in the combination.
Candidate drugs for combination therapy each should have demon-
strated efficacy and should have a mechanism of action different from
the other anticipated therapy(ies). In the case of MS, drugs could be
directed at different therapeutic domains such as tissue destruction
and tissue repair. But the concept also holds within a given
therapeutic domain. For example, presently available therapies act
through modulating the immune system, but at different levels.
Theoretically, experimental data could direct the choice among
several candidate therapies. Unfortunately, results from such experi-
ments do not necessarily predict results in MS patients. The safety and
tolerability of the candidate treatments also must be taken into
account. The next question is how to test combination therapy in
MS patients. Phase II studies should be conducted first for: 1) checking
that the combination is acceptably safe and well tolerated; 2) assessing
the impact of the combination on the pharmacokinetics of each
individual drug in the combination; 3) searching for hints of efficacy
or, conversely, adverse interaction by using relatively sensitive clinical
criteria such as relapses or surrogate markers such as cranial MRI
activity. The third question is how to design the Phase III pivotal
efficacy trial. Ideally, a full factorial 2 x 2 design is preferable, with the
use of a placebo for each single agent. It allows for comparing the
combination to each single agent and to no active treatment by
analyzing the four treatment groups individually. These considera-
tions concern combination therapies in which agents are used in
parallel. For combination strategies of the sequential type, e.g. an
induction phase followed by a maintenance phase, a conventional
parallel design is appropriate. A sizable number of trials of combina-
tion therapy have been completed, are in progress, or are planned.
They will be reviewed during this lecture.
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Efficacy results from a randomised, double-blind, placebo-
controlled study of intramuscular interferon beta-1a,
azathioprine, and corticosteroid combination therapy in
patients with relapsing-remitting multiple sclerosis

E. Havrdova, R. Zivadinov, ]. Krasensky, M.G. Dwyer, 1. Novakova,
A. Dolezal, V. Ticha, A. Svobodnik, Z. Seidl, E. Houzvickova, D. Horakova;
Charles University (Prague, CZ); State University of New York at Buffalo
(Buffalo, USA); Masaryk University (Brno, CZ)

Background: Intramuscular interferon beta-1a (IM IFNB-1a) reduces
relapse rates by approximately 30% and delays disease progression in
patients with multiple sclerosis (MS). Initial combination therapy
with other immunosuppressive agents that have varying mechan-
isms of action, such as azathioprine (AZA) and corticosteroids, is
being explored to improve treatment efficacy. Objective: The
purpose of this randomised, double-blind, placebo-controlled study
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was to compare the efficacy of IM IFNB-1a plus AZA alone or in
combination with low-dose corticosteroids, with that of IM IFNB-1a
monotherapy as initial therapy in patients with relapsing-remitting
MS over 5§ years. Methods: Patients with a confirmed MS diagnosis,
an Expanded Disability Status Scale score <3.5 on the day of
screening, and either 2 relapses in the last 12 months or 3 relapses
in the last 24 months were included (annualised relapse rate 1.8,
disease duration 5.5 years.) A total of 181 patients were equally
randomised into 1 of 3 treatment groups: Group 1, IFNB-1a 30 mcg
IM once weekly plus placebo AZA orally (PO) once daily (QD) plus
placebo corticosteroid PO every other day (QOD); Group 2, IFNB-1a
30 mcg IM once weekly plus AZA 50 mg PO QD plus placebo
corticosteroid PO QOD; or Group 3, IFNB-1a 30 mcg IM once weekly
plus AZA 50 mg PO QD plus prednisone 10 mg PO QOD. The
primary study end point was the rate of clinical relapses at 2 years.
Sustained disability progression, MRI measures, and safety and
tolerability also were assessed. Results: Over 2 years, the annualized
relapse rate was 1.19 for Group 1, 1.06 for Group 2, and 0.80
for Group 3 (p=NS). The cumulative proportion of patients with
sustained disability progression at 2 years was 16.8% in Group 1,
20.7% in Group 2, and 17.5% in Group 3 (p =NS). At 2 years, the
triple combination treatment favored lower accumulation of T2
lesion volume when compared with monotherapy (p=0.01). In
general, combination treatment with AZA was safe and well
tolerated. The rate of infection was similar among treatment groups:
81.7% of patients in Group 1, 82.8% in Group 2, and 84.1% in
Group 3 reported an on-study infection. Five-year data also will be
presented. Conclusions: Overall, the results of this study suggest
that while AZA in combination with IM IFNB-1a or IM IFNB-1a plus
prednisone is safe, its use as initial therapy does not provide added
clinical benefit to IM IFNB-1a monotherapy.
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Short-term induction with mitoxantrone preceding treat-
ment with glatiramer acetate offers early and pronounced
effects on MRI-disease activity in patients with relapsing
forms of multiple sclerosis

T. Vollmer, H. Panitch, M.S. Freedman, S.K. Gasda, A. Bar-Or,
D.L. Arnold; Barrow Neurological Institute (Phoenix, USA); University
of Vermont (Burlington, USA); University of Ottawa Ontario (Ottawa,
CAN); Montreal Neurological Institute (Montreal, CAN)

Induction therapy followed by maintenance therapy is used in
treating some autoimmune diseases, but rarely used for MS. We
hypothesized that treatment with glatiramer acetate after depletion of
the autoaggressive T cell population with mitoxantrone might
prevent or delay the regrowth of the autoaggressive T cell population
and enhance the induction of regulatory GA-specific T-cells, possibly
inducing a long-term remission. Objectives: To ascertain whether
short-term induction of immunosuppression using mitoxantrone in
patients with MS accelerates the onset and enhances the efficacy of
long-term glatiramer acetate treatment. Methods: RMS patients age
18 and 55 years with a gadolinium enhancing lesion on screening MRI
and EDSS score 0—6.5 were randomized to receive either IV infusions
of mitoxantrone monthly for three month followed by sc injections of
GA 20 mg/d two weeks after the last infusion for a total treatment
period of 15 months (M-GA, n=21), or GA 20 mg/d for 15 months
(GA, n =19). Brain MRIs were performed at screening, and months 6,
9, 12, and 15. Suspected on-trial relapses were confirmed at an
unscheduled visit. Primary outcomes were tolerability and safety as
measured by laboratory assessments and the incidence of adverse
events. Secondary efficacy measures were the number of Gd-enhanced
lesions, relapse rate and changes in EDSS. Results: Of 93 subjects
screened, 43 were randomized, 3 discontinued prior to ever receiving
study drug, leaving 40 (62.5% female) eligible. The majority of screen
failures (54%) did not meet MRI inclusion criteria. Baseline age
(mean +SD) (37.249.7 years), disease duration (3.5 +4.8 years), EDSS
(2.4+1.2), and number of Gd-enhancing lesions (3.75+3.95), were
well-matched in the two arms. M-GA induction produced an
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89% greater reduction (relative risk=0.11, 95% CI=0.04-0.36,
p=0.0001) in the total number of Gd-enhancing lesions at months
6 and 9, compared to GA alone. The efficacy of M-GA induction was
sustained at 15 months, while that of GA increased progressively over
the 15 months: Gd-enhancing lesion frequency was decreased by 47%
at 9 months and 87% at 15 months. Mean relapse rate during the
study period was 0.16 in the M-GA group and 0.32 in the GA group.
Both treatments were safe. Conclusions: Short term induction with
mitoxantrone followed by daily injections GA 20 mg/d for 15 months
is safe and very effective, producing an 89% decrease in MRI-disease
activity that occurs early and is sustained.
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Assessing efficacy in combination trials
F.D. Lublin; Mount Sinai School of Medicine (New York, USA)

The next phase of MS therapeutics will undoubtedly utilize combi-
nation therapies. None of the current therapies or single agents
under study is able to completely control the illness. The advantage
of combination therapy is the ability to take advantage of different
and complementary mechanisms of action. This could include use
of multiple immunomodulatory agents or a combination of an
immunomodulator and a neuroprotective agent or a repair agent.
Use of combinations can be concurrent or sequential. If sequential,
they can depend on either a time to approach or on lack of
initial therapeutic response. Also, induction therapies are under
consideration, utilizing an aggressive approach early for a short
period and then a less intense therapy as maintenance. Evaluation
of combination strategies will need careful attention to safety,
avoidance of interfering mechanisms and sufficient improved
efficacy (at least additive) to justify the increased efforts and costs
of combination treatment. This can be done through a multi-staged
process starting with a safety trial to determine if the agents of
interest conflict with one another or produce a safety issue, not seen
with either alone. At this stage one also can determine aspects of
proof of principle. Following this, a pivotal trial can be designed and
performed using the usual markers of clinical efficacy as well as MRI
metrics. For combination trials with immunomodulatory agents,
relapse rate reduction and disability progression remain appropriate
clinical targets. For trials with neuroprotective agents or repair/
restoration agents, the clinical markers will center on change in
disability, but may need to be modified to show improvement,
rather than slowed accrual of disability. Similarly, MRI metrics will
need to be adjusted to measure changes in neuronal/axonal integrity
and in myelin repair. Additional benefit from combination trials can
be obtained through inclusion of biomarker studies to determine
the nature of those that respond to each agent and that of those
who fail to respond. The CombiRx Phase III trial, currently enrolling
in North America, will be used as an example of how combination
trials can be designed and implemented.
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Additive effects of interferon beta-1b and glatiramer
acetate on the immune response to myelin basic protein:
implications for combined immunotherapy of multiple
sclerosis

R. Milo, H. Panitch; Barzilai Medical Center (Ashkelon, IL); University of
Vermont College of Medicine (Burlington, USA)

Disease modifying drugs for MS such as interferon beta (IFN-b) or
glatiramer acetate (GA) are only partially effective. Theoretically, the
combination of such drugs with distinct immuno-modulatory
properties may mutually enhance their effects on immune responses
relevant to MS, such as those directed at myelin antigens, and
increase clinical efficacy. We investigated the combined in-vitro
effects of IFN-b-1b and GA on the immune response to myelin basic
protein (MBP). Long-term antigen-specific Thl cell lines were
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generated from healthy individuals with different HLA phenotypes.
IFN-b non-specifically inhibited the proliferative response of all
T-cell lines specific for MBP, tuberculin (PPD) and tetanus toxoid
(TT) to their respective antigens, while GA reduced the proliferation
of MBP-specific lines only. When combined together, IFN-b and
GA had an additive suppressive effect on MBP-specific T-cell lines,
with 70-100% inhibition of proliferation, depending on the con-
centration of the antigen. The combined effect on PPD and
TT-specific lines was similar to the inhibitory effect of IFN-b alone.
This additive pattern of inhibition was observed when -either
autologous peripheral blood mononuclear cells (MNC) or autologous
Epstein-Barr virus (EBV) transformed B-cells were used as antigen
presenting cells (APC). The same additive pattern of inhibition was
observed when APC were pretreated with IFN-b, GA or both, then
washed and incubated with the various T-cell lines without the
immunomodulator, indicating an effect on APC function. Pretreat-
ment of APC with IFN-b resulted in a dose-dependent reduction in
HLA-DR and HLA-DQ expression, which paralleled inhibition of
TT-cell line proliferation, and was partially reversed by pretreatment
with IFN-g. In contrast, pretreatment of APC with GA had no effect
on the proliferation of this cell line, or on MHC class-II expression.
The production of the Th1 cytokines IFN-g and IL-2 by MBP specific
lines was also inhibited additively by up to 100%. These results
demonstrate that proliferation and pro-inflammatory cytokine pro-
duction by MBP-reactive Thl-cells, which are relevant to the
pathogenesis of MS, are additively inhibited by the combination of
IFN-b and GA. These effects may be mediated through complemen-
tary effects on antigen presentation, with IFN-b down-regulating
the expression of MHC class-II molecules on APC, and GA compet-
ing with MBP for antigen binding sites on the remaining
MHC molecules.

Cannabinoids, immune modulation
and the CNS

65

Protection of axonal damage in experimental autoimmune
encephalomyelitis
D. Baker; Institute of Neurology, University College London (London, UK)

In response to patient claims that cannabis could alleviate symptoms
in multiple sclerosis (MS), we began to investigate this in experi-
mental autoimmune encephalomyelitis (EAE) models of MS. We were
able to provide objective evidence for the role of the cannabinoids in
the tonic control of signs of MS and this appears to be supported by
studies in MS. However, cannabinoids may also have the potential to
influence progressive MS by protecting axons from damage. Axonal
pathology in MS occurs in response to inflammatory attack and also
by autoimmune-independent mechanisms that can underlie the cause
of progressive disability. Therefore neuroprotection secondary an anti-
inflammatory effect may be one route towards axonal sparing. Indeed
in EAE it was shown that cannabinoids in cannabis and synthetic
cannabinoid receptor agonists could inhibit the immune response in
the periphery. This is associated with an inhibition of mononuclear
cell invasion of the central nervous system (CNS) and clinical disease
that is usually associated with nerve loss. Surprisingly, this was shown
to be largely CB1 receptor dependent rather than via CB2 on
leucocytes and was found to secondary to stimulation of receptors
within in the CNS causing the release of immunosuppressive mole-
cules that down regulate, pro-inflammatory Thl responses, rather
than via a direct effect on the immune system, However, cannabi-
noids may also contribute to protecting axons via a direct action with
the CNS. Animals deficient in cannabinoid receptors exhibited
neurodegeneration and poorly tolerated inflammatory insults
such that they showed exaggerated nerve loss in response to auto-
immune attack. Through receptor stimulation it was possible to slow
neurodegeneration, independent of mediating inhibition of auto-
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immunity in animal models of both MS, uveitis and amyotrophic
lateral sclerosis, suggesting that cannabis and the cannabinoid system
may have the potential to slow progression of disease by preventing
nerve loss in addition to symptom control, as may be suggested from
recent clinical studies.

66

Cannabinoid system and neuroinflammation: implications
for multiple sclerosis
C. Guaza; Neuroinmunology Group Instituto Cajal (Madrid, E)

The cannabinoid signaling system is composed of cannabinoid
receptors, their endogenous ligands, the endocannabinoids, and the
enzymes that produce and inactivate them. Endocannabinoids are
released after brain injury and neuroinflammation and are believed to
attenuate neuronal damage. Growing evidence suggests an important
role of the cannabinoid signaling system to modulate CNS inflamma-
tion. Advances in the understanding of the physiology and pharma-
cology of cannabinoid system have increased the interest of studies
evaluating potential actions of cannabinoids on pathologies such as
multiple sclerosis. Effects of cannabinoids on immune reactivity,
neuroprotection and glial cell function will be presented within the
context of multiple sclerosis model of Theiler’s virus induced
demyelinating disease (TMEV-IDD). Data about the beneficial effects
of cannabinoids on TMEV-IDD, in terms of motor function improve-
ment, down-regulation of inflammation, remyelination and reduc-
tion of axonal pathology points to the prospect of cannabinoid system
as a target for development of therapeutic strategies for chronic
inflammatory diseases like multiple sclerosis.
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Cannabinoids in multiple sclerosis; an update
J. Killestein; VU Medical Center (Amsterdam, NL)

This paper reviews and critically evaluates the most recent evidence
available on the potential of cannabinoid drugs to relieve symptoms
like muscle spasticity, bladder dysfunction, tremor, fatigue and pain
in multiple sclerosis (MS) patients. Interest in the field has been
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strengthened by the identification and cloning of cannabinoid
receptors located in the central nervous system and the peripheral
immune organs, and by the discovery of the endogenous cannabi-
noid ligands. Cannabinoids have been efficacious in animal models
of MS and some believe that their anti-inflammatory and neuropro-
tective properties may even play a beneficial role in MS relapses and
disease progression. However, researchers encounter a number of
difficulties in designing sound clinical studies for the use of
cannabinoids. Most studies have substantial limitations with respect
to dosing, masking, outcome measures and interpretability of the
data. Of the more than 15 trials reporting the clinical use of
cannabinoids in MS so far, the somewhat better designed studies
failed to demonstrate objective improvement. Today, over 1000 MS
patients have been participating in clinical trials using different
cannabinoid products and routes of administration. Despite the
rather high number of reported trial patients who have been using
these products, convincing evidence that cannabinoids are effective
in MS is still lacking. Nevertheless, experimental evidence supports
the therapeutic rationale for the application of both plant-derived
cannabinoids and synthetic cannabinoid receptor agonists in MS,
and several new efficacy trials, using promising cannabinoid
products, are currently underway.

68

Meta-analysis of the effects of Sativex® on spasticity asso-
ciated with multiple sclerosis

C. Collin, P. Duncombe; Royal Berkshire Hospital (Reading, UK); GW
Pharma Ltd (Salisbury, UK)

Background: Symptoms of spasticity are common in patients with
Multiple Sclerosis (MS). The objective of this meta-analysis was to
estimate the effect of standardised whole plant cannabis medicine
(Sativex®) in alleviating symptoms of spasticity by assessing data
from two similar studies. Methods: Raw data from two double-
blind, randomised, placebo-controlled studies were intergrated in the
meta-analysis. A total of 189 patients were randomised in the first
study (6 weeks in length) and 337 in the second (14 weeks in
length). In all, 291 patients were randomised to Sativex and 235 to
placebo. The two studies were similar in age and gender distribution
and also spasticity at baseline which was assessed on an NRS scale.
The endpoints common to both studies were spasticity as assessed
on daily diary cards, Ashworth Scale, global impression of change
and responder analysis based on spasticity assessment. Results: The
primary analysis showed a statistically significant difference in
favour of Sativex compared to placebo for spasticity scores (—0.34,
95% CI: —0.64, —0.04; p=0.027). A modified ITT population,
excluding major inclusion criteria violators, gave a statistically
stronger result (—0.40, 95% CI: —0.0.07, —0.10; p =0.0084). There
was an improvement in spasticity scores for both Sativex and
placebo groups during the first week. Whilst scores in the placebo
group then remained relatively constant from day 10, the Sativex
group showed continued improvement up to day 16 and this was
maintained thereafter. The analysis of global impression of change
was in favour of Sativex in the ITT population with an odds ratio of
1.55 (95% CI: 1.07, 2.25; p=0.027) and 1.61 in the Modified ITT
population (95% CI: 1.10. 2.35; p =0.017). No statistically significant
treatment differences were seen in the Ashworth Score. In the
Sativex group 35% of patients were responders at the 30% level
compared to 24% in the placebo group (odds ratio 1.63). This
difference was statistically significant (p =0.019). The sensitivity and
robustness of conclusions were explored further using a week 6
endpoint for both studies and also a meta-analysis directly combin-
ing the treatment effects from the studies, both confirmed all the
findings from the primary analysis of spasticity. Conclusions: This
meta-analysis demonstrated clear evidence of statistically significant
benefit in the Sativex group compared to placebo for spasticity,
global impression of change and proportion of responders to
treatment.
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The effects of cannabinoids on murine neural stem cell
survival and differentiation

Y. Mao-Draayer, F. Eckenstein, H. Panitch; University of Vermont
(Burlington, USA)

Background: Mouse neural stem cells (MNSCs) may promote
remyelination in an experimental model of demyelinating disease.
Proliferation of MNSCs requires growth factors such as EGF and FGF,
and differentiation into the three major cell lineages of the nervous
system (neuron, astrocytes, and oligodendrocytes) occurs only after
withdrawal of these factors. As suggested by some basic science and
clinical studies, cannabinoids are a potential therapy to impact
progression or reverse damage caused by chronic inflammation in
multiple sclerosis. However, cannabinoids have also been shown to
inhibit neuronal progenitor cell differentiation. Anandamide (arachi-
donyl ethanolamine or AEA) is a non-specific endogenous agonist
that activates cannabinoid receptors. The effects of AEA on MNSC
proliferation and oligodendrocyte differentiation from MNSC are
largely unknown. Methods: MNSCs were allowed to proliferate in
the presence of EGF and FGF (10ng/ml) in Neurobasal media with B27
and L-Glutamine for 4 to 5 days. Upon reaching 70-80% confluence,
EGF and FGF were withdrawn to allow cells to differentiate. The
cultures were supplemented with AEA in concentrations of 0, 1, 2, 5,
8, 10, 25, 50, and 100 micro Molar at both proliferation and
differentiation phases. Cells were counted and cell death was
quantified by lactate dehydrogenase (LDH) assay. Oligodendrocyte
progenitors were quantified based on immunocytochemical staining
with mouse anti-A2B5 monoclonal antibodies. Different cell lineages
were detected by real time RT-PCR for the expression of oligoden-
drocyte and other cell type-specific markers. Results: The presence of
CB1 and CB2 receptors on MNSC was detected by PCR. AEA treatment
at concentrations above 25 micro Molar decreased the proliferation of
MNSCs. Withdrawal of EGF and FGF resulted in death of a proportion
of MNSCs, which was further increased in the presence of 25 micro
Molar AEA. In the presence of lower AEA concentrations ( <10 micro
Molar), MNSC cultures still allowed the appearance of A2BS positive
cells as well as the expression of oligodendrocyte markers NG2 and
PDGFRalpha. However, the degree of oligodendrocyte differentiation
was greatly lessened in the presence of AEA. Conclusions: MNSC
proliferation and differentiation were inhibited by AEA at concentra-
tions above 25 micor Molar. The inhibitory effect was mediated via
CB1 and CB2 receptors. We now intend to determine the downstream
signaling pathway that mediated the effect.

CSF in clinical practice revisited
73

Diagnostic utility of CSF testing and beyond
J.C. Alvarez-Cermeno; Hospital Ramon y Cajal (Madrid, E)

The study of cerebrospinal fluid (CSF) has proved to be of an utmost
importance for the study of multiple sclerosis (MS) physiopathology.
The presence of oligoclonal bands of IgG (OCGB) provided new
insights into the extent of compartmentalized immunoregulatory
abnormalities characteristic of most MS patients. This led to an
extense literature demonstrating other alterations in the immune
response within CNS. Changes in the expression and secretion of
different cytokines, chemokines and adhesion molecules have been
shown to be related to activity, progression or response to treatment.
CSF levels of different CNS protein markers and the effect of CSF on
neurons in culture gave support to the hypothesis that an early axonal
damage may occur in MS and offered different physiopathological
mechanisms. On the other hand, CSF assessment is a very useful
tool in MS diagnosis. Following McDonald criteria, it cooperates in
the demonstration of dissemination in space of lesions, being an
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alternative to exclusively MRI based data. Moreover, CSF analysis may
improve the pathologic and prognostic specificity of the lesions found
on MRI, which would be particularly relevant in patients presenting
with clinically isolated syndromes (CIS). The CSF study may also give
information on CIS and MS prognosis as well. Different molecules
such as 14-3-3, tau protein or oligoclonal bands of IgM predict
conversion of CIS to MS. Oligoclonal IgM against myelin lipids
identify a subgroup of MS patients with an aggressive disease course
eligible for an early treatment. In summary, CSF study offers valuable
data on MS physiopathology, and prognosis, adding accuracy in
its diagnosis.

74

Do oligoclonal bands add information to baseline MRI in
first attacks of multiple sclerosis?

M. Tintore, R. Pelayo, A. Rovira, J. Rio, N. Téllez, H. Perkal, M. Comabella,
J. Sastre-Garriga, X. Montalban; Vall d’Hebron University Hospital
(Barcelona, E)

Background and Objective: To evaluate whether the presence of
oligoclonal bands (OB) add additional risk to baseline MRI in
predicting conversion of clinically isolated syndromes (CIS) to
clinically definite multiple sclerosis (CDMS). Methods: From 1995
to date, 580 subjects have been included in a prospective cohort of
patients with CIS. Patients undergo brain MRI within three months of
first attack and we also obtain determination of OB. The number and
location of lesions at baseline and presence of OB are studied. We have
analyzed time to second attack according to number of Barkhof
criteria (O Barkhof criteria: reference group, 1-2 Barkhof criteria and 3
or 4 Barkhof criteria) and the presence or absence of OB. Results: We
included 414 (71%) CIS patients with both baseline MRI and
determination of OB. Patients were followed for a mean of 49.8 (SD
31.21) months. Compared to the reference group with 0 Barkhof
criteria at baseline MRI, patients with 1-2 Barkhof criteria showed a
hazard ratio (HR) for conversion to CDMS of 3.5 (1.8-6.6) and
patients with 3-4 Barkhof criteria of 8.1 (4.5-14.9) which differ-
entiated patients with low, medium and high conversion risk. Of the
total cohort, OB were positive in 61% of the patients. However,
broken down by MRI group, OB were positive in 30% of those with
0 Barkhof criteria; 69% of those with 1-2 Barkhof criteria; and 85%
of those with 3 or 4 Barkhof criteria (p <0.0001). The presence of
OB increases the risk of a second relapse (HR 1.8; 1.1-2.9) indepen-
dently of baseline MRI. Conclusions: The risk of having a second
relapse is almost two-fold when OB are positive in the three subgroups
of patients with low, medium or high risk to CDMS according to
baseline MRI.

75

Intrathecal polyspecific immune response against neurotro-
pic viruses discriminates between multiple sclerosis and
other demyelinating diseases of the CNS

S. Jarius, D. Franciotta, R. Bergamaschi, E. Marchioni, K.-P. Wandinger,
H.-F. Petereit, S. Rauer, P. Eichhorn, M. Wick, B. Wildemann, R. Voltz;
Ludwig Maximilians University Munich (Munich, D); University of Pavia
(Pavia, 1); Charite University Hospital (Berlin, D); University of Cologne
(Cologne, D); University of Freiburg (Freiburg, D); University of Heidelberg
(Heidelberg, D)

Background: Neuromyelitis optica (NMO, Devic’s syndrome), acute
demyelinating encephalomyelitis (ADEM), paraneoplastic neurologi-
cal syndromes (PNS), and chronic neuroborreliosis (NB), are rare
inflammatory demyelinating disorders of the central nervous system
(CNS). Multiple sclerosis (MS) may mimic these disorders with
regard to clinical presentation, time course, MRI and routine labora-
tory findings. Mild pleocytosis, CSF-restricted oligoclonal bands, an
increased IgG index, and mild alterations of the blood-CSF barrier
may be present in either of these conditions, not allowing for
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discrimination between MS, NMO, ADEM, PNS, and NB by means of
routine CSF analysis. The presence of an intrathecal immune response
to neurotropic viruses such as measles, rubella, and varicella zoster
virus (MRZ reaction, MRZR), however, as seen in about 90% of MS
patients-but not in NB (Bednarova et al., 2005) -, has not been
systematically evaluated in other demyelinating autoimmune dis-
orders of the CNS so far. Objectives: To assess whether MRZR is
capable of discriminating between MS NMO, ADEM, and PNS.
Methods: 20 NMO (diagnosis established according to Wingerchuk
et al., 1999), 34 PNS (19 x anti-Hu, 4 x anti-Yo, 6 x anti-Ma, 3 x anti-
Ta, 1 xanti-Ri, and 1 xanti-Tr) and 12 ADEM patients (relapse-free
follow up >3 years) and 42 MS patients (29 x RRMS, 4 x SPMS, and
9 x CIS) were included in our study. Anti-viral antibody levels were
quantified by ELISA. The intrathecal synthesis of antibodies against
measles, rubella, and varicella zoster virus was detected by calculation
of the respective antibody indices (AI). Results: A positive MRZ
reaction as defined by a combination of at least two positive Als was
found in only 1/20 NMO patients, 0/34 PNS patients, and 1/12 ADEM
patients, but in 37/42 MS patients. Differences between MS and all
other groups were highly significant (p <0.0001). Median Al values
differed significantly between groups (p <0.001). Based on our data,
a sensitivity of 88%, a specificity of 97%, a positive likelihood ratio
of 29, and a negative likelihood ratio of 0.12 was calculated.
Conclusion: Our results facilitate the early discrimination between
MS and other demyelinating autoimmune disorders by CSF analysis
and, in addition, confirm the sensitivity and refine the specificity of a
positive MRZ reaction for MS. Larger studies including further
inflammatory diseases of the CNS are warranted now.

76

The role of CSF in the diagnostic criteria
J. Wolinsky; University of Texas (Houston, USA)

The evaluation of cerebrospinal fluid (CSF) constituents remains
central in the diagnostic process and in some instances also for the
management of neurologic diseases. However, recently promulgated
and revised criteria for the diagnosis of multiple sclerosis (MS) have
somewhat de-emphasized the importance of CSF testing in favor of
highly characteristic but in isolation, non-diagnostic patterns seen on
cross-sectional or serial magnetic resonance imaging (MRI). Clearly
MRI and CSF testing provide independent and unique information,
and their relative value depends on the context in which the diagnosis
is being made or unexpected alterations in the anticipated clinical
course of the patient dictate reassessment of the diagnosis. Both have
limitations of sensitivity and specificity. The International Panel views
Imaging as more sensitive and specific in making an MS diagnosis in
most situations, but allows that certain CSF abnormalities as the
presence of distinct oligoclonal bands and/or an elevated immuno-
globulin (IgG) index adds unique information, particularly when the
clinical picture is unusual or the imaging criteria are insufficient for
diagnosis. Even when the clinical and imaging criteria suffice for
diagnosis, classic CSF findings add to the clinician’s confidence, and
unexpected results may dictate more vigilant follow-up or additional
testing. Nevertheless, most studies of the value of the original
International Panel diagnostic criteria applied to well characterized
if somewhat biased patient cohorts suggest that routine testing of
CSF is often not necessary. The presence of oligoclonal bands or
an elevated IgG index is not obligatory for identification of relapsing
or primary progressive MS; the latter leading to a recent specific
revision in the International Panel diagnostic criteria.
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N-acetylaspartate as a CSF marker for axonal damage in
multiple sclerosis patients and controls

C. Teunissen, E. Jacobeaus, M. Khademi, L. Brundin, N. Verhoeven,
C. Jacobs, C. Dijkstra; VUMC Amsterdam (Amsterdam, NL); Karolinska
Institutet (Stockholm, S)
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Background: N-acetylaspartate (NAA) has been known as a MRI
marker for axonal loss in MS. In a previous study, we investigated CSF
levels of NAA. We observed lower levels in SP MS patients compared to
RR MS patients in the Amsterdam MS cohort. Furthermore, the
correlation of CSF NAA levels with EDSS scores and atrophy suggested
that CSF NAA levels could be a marker for disease progression in MS.
So far, it is not known whether CSF NAA levels are changed early
during the disease course of MS. Objectives: To investigate whether
CSF NAA levels are changed in early stages of MS compared to the
levels in well defined control groups. The second objective was to
repeat the previous findings in a different and larger population of MS
patients (Swedish cohort). Methods: CSF NAA levels were determined
by a previously described gas-chromatography/mass spectrometry
method. The following groups were included: patients with clinically
isolated syndrome (n=40); RR MS (n=42) and SP MS (n=29);
non-inflammatory neurological controls (n =41) and inflammatory
neurological controls (n=40). Results: In agreement with our
previous findings, CSF NAA levels were decreased in SP MS patients
compared to RR MS patients. The median CSF levels in CIS patients
were similar to those in RR MS patients. The median CSF NAA levels in
non-inflammatory neurological controls were lower compared to the
inflammatory controls or RR MS patients. NAA levels in three patients
with headache complaints were similar to levels in CIS and RR MS
patients. A negative correlation with EDSS was observed and disease
duration in MS patients. Conclusions: The data suggest that CSF
NAA levels decrease during the MS disease course. Decreased CSF NAA
levels likely are a reflection of axonal loss in various neurological
diseases. Acknowledgements: Dutch Brain Foundation

78

Cerebrospinal fluid proteome profile in patients with multi-
ple sclerosis

H. Tumani, S. Siissmuth, G. Tauscher, ]. Brettschneider, S. Felk,
F. Gillardon, V. Lehmensiek; University of Ulm (Ulm, D)

Background: Cerebrospinal fluid (CSF) proteins may provide im-
portant information about the pathomechanisms present in multiple
sclerosis (MS). Although diagnostic criteria for early MS are available,
there is still a need for biomarkers predicting disease subtype and
progression. Therefore, we intended to analyze the CSF proteome
profile of MS patients. Methods: CSF samples from 12 patients with
relapsing remitting MS (RRMS, mean age 40.4 years; median disease
duration 24 months) and from 12 patients with clinically isolated
syndrome (CIS, mean age 33.8 years; median disease duration
3 weeks) were analyzed and compared to age matched normal
controls; all MS and CIS patients received a lumbar puncture during
an acute relapse. CSF samples were analyzed by 2-dimensional
difference in-gel electrophoresis (2-D-DIGE) technology. Only those
protein spots that showed more than 2-fold difference between both
groups were selected for further analysis with MALDI-TOF mass
spectrometry. Results: In RRMS, 11 different spots were detected.
Only one of them was up-regulated which was identified as Ig kappa
chain NIG precursor protein; on the other hand, 10 out of 11
proteins were down-regulated which were identified as transferrin,
some serine proteinase inhibitors, alpha-2-HS-glycoprotein, apolipo-
protein E and transthyretin. In contrast, 14 different spots were
detected in the CSF of CIS patients. Two of the different proteins
were up-regulated which were identified as IgG kappa chain
and proapo-A-1-protein. Down-regulated proteins included serum
albumine precursor, serum albumine, complement factor 3,
some serine proteinase inhibitors, vitamin D-binding protein, trans-
lation-initiation factor elF-4-gamma, apolipoprotein E precursor and
transthyretin. Some of these proteins, serine proteinase inhibitors,
alpha-2-HS-glycoprotein and translation-initiation factor eIF-4-gam-
ma, have not been reported in CSF of MS patients yet. Conclusion:
Our preliminary results show clear differences in the proteome
profile of patients with RRMS and CIS as compared to normal
controls. Though the pathopysiological role of these proteins still
remain to be elucidated in detail and further validation of the
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findings is needed, this non-hypothesis driven approach may have a
relevant impact on the identification of disease-specific markers.

Free communications
79

The relationship between neuromyelitis optica and systemic
autoimmune disease

B. Weinshenker, S. Pittock, ]. de Seze, P. Vermersch, D. Wingerchuk,
H. Zephir, H. Homburger, C.F. Lucchinetti, V. Lennon; Mayo Clinic College
of Medicine (Rochester, USA); Hopitale Universitaire de Strasbourg (Stras-
bourg, F); University of Lille (Lille, F); Mayo Clinic College of Medicine
(Scottsdale, USA)

Objective: To study the relationship between neuromyelitis optica
(NMO) and systemic autoimmune diseases. Background: NMO
differs from multiple sclerosis in prognosis and treatment. A specific
biomarker, NMO-IgG, exists for NMO. Clinical or serological markers
of Sjogren’s syndrome (SS) or systemic lupus erythematosus (SLE) are
found in approximately half of NMO patients, but NMO-IgG is
restricted to NMO, recurrent optic neuritis (ON) and recurrent long-
itudinally extensive transverse myelitis (LETM). ON and LETM may be
vasculitic complications of SS or SLE (e.g. “lupus myelitis). Given their
overlapping autoantibody profiles, we hypothesized that LETM and
ON in the setting of SS or SLE may be hitherto unrecognized
manifestations of NMO. Design/Methods: We tested serum samples
from patients from two datasets: 1) USA: definite NMO (n=78);
rLETM (n =44); controls with either SLE (n=19) or SS (n=14) but
without symptoms of NMO; 2) France: uncomplicated NMO (n =8);
NMO with SS or SLE (n =6); isolated and/or recurrent ON or myelitis
with SS or SLE (n =8); and SS with neurological disorders aside from
ON or myelitis (n =6); SS (n =5) and SLE (n =5) without neurological
manifestations. Results: USA: 78.2% (61 of 78) of NMO patients were
seropositive for NMO-IgG, 52.6% (41 of 78) for ANA and 16.7% (13 of
78) for ENA; the corresponding seropositivity rates in tfLETM patients
were 70.4% (31 of 44), 40.9% (18 of 44) and 18.2% (8 of 44). Only 3%
(4 of 122) patients with NMO or rLETM fulfilled international
diagnostic criteria for SLE (n=2) or SS (n=2); all 4 patients were
seropositive for NMO-IgG. NMO-IgG was not detected in SS or SLE
controls. France:25% (2 of 8) with uncomplicated NMO [50% (2 of 4)
with LETM], 50% (3 of 6) with NMO and concomitant SS or SLE and
25% (2 of 8) with isolated and/or recurrent ON or LETM with SS or SLE
were seropositive for NMO-IgG. NMO-IgG was not detected in any
patient without ON or myelitis, including those with other neurolo-
gical syndromes. NMO-IgG was associated with NMO or NMO partial
syndromes (p =0.01) but not with systemic autoimmunity (p =0.58).
Conclusions/Relevance: Patients with NMO and coexisting SS or
SLE are seropositive for NMO-IgG as frequently as those with
uncomplicated NMO; the pathogenesis of ON and LETM may be the
same in these groups.

80

Microvascular abnormality in benign and early relapsing-
remitting multiple sclerosis: a comparative perfusion MRI
study

M. Inglese, B. Blumenthal, G. Johnson, H. Jaggi, ]. Herbert, R.1. Grossman;
New York University (New York, USA)

Background and Purpose: Hemodynamic changes in MS have long
been acknowledged and advances in perfusion MR imaging have
allowed for examinations of these changes. Recent studies have
shown decreased perfusion in lesions as well as NAWM in patients
with relapsing-remitting (RR) MS. However, perfusion in benign MS
has yet to be explored. The aim of this study was to assess the presence
and extent of perfusion abnormalities in the NAWM and in the
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thalamus of benign MS patients in comparison to early RR-MS
patients and healthy controls. Materials and Methods: Fifteen
patients with benign MS, twenty patients with RR-MS, and eighteen
healthy controls underwent the following MRI protocol on a 3.0 Tesla
imaging unit: axial pre- and post-contrast T1-weighted, T2-weighted
images and dynamic susceptibility contrast (DSC) enhanced T2*-
weighted sequences. In each subject, cerebral blood flow (CBF),
cerebral blood volume (CBV), and mean transit time (MTT) were
measured using regions of interest (ROI) analysis. Measurements were
taken bilaterally on three contiguous slices in periventricular and
frontal NAWM, in the splenium of the corpus callosum and in the
thalamus. T2- and Tl-lesion volumes were also measured. Least-
squares regression analysis was used to compare perfusion measures
in each region after adjusting for age, gender, and disease duration.
Results: Perfusion metrics did not show significant differences
between patients with benign MS and controls in any of the brain
areas investigated. Conversely, CBF was significantly lower in RR-MS
patients compared to controls (p <0.02) and compared to patients
with benign MS (p <0.05) in all brain regions. With respect to CBV,
RR-MS patients showed significantly lower values in the splenium and
in the thalamus (p <0.02) compared to controls and in the periven-
tricular NAWM, splenium and thalamus compared to patients
with benign MS (p <0.04). No significant differences were found in
MTT in any brain areas when comparing the three subject groups.
Conclusion: This study suggests that, despite the longer disease
duration, focal perfusion impairment is less severe in benign than in
RR-MS patients. This might be due to more effective reparative
mechanisms in the former.

81

The value of multimodal evoked potential scores in
monitoring the clinical disease course in early relapsing-
remitting multiple sclerosis: a two-year follow-up study

P. Jung, A. Beyerle, P. Gehrke, T. Richter, U. Ziemann; JW Goethe University
(Frankfurt am Main, D)

Objective: To evaluate the relationship between abnormalities of
multimodal evoked potential scores (mEPS) and clinical disability in
the first two years of relapsing-remitting multiple sclerosis (RRMS).
Methods: Thirty-seven patients with newly diagnosed definite RRMS
were prospectively examined. Multimodal evoked potentials (VEP,
BAEP, median nerve SEP, tibial nerve SEP, upper limb MEP, lower limb
MEP) and the expanded disability status scale (EDSS) were measured at
entry and after 3, 6, 12 and 24 months. Each investigation was
performed in a clinically stable phase, at least 6 weeks after the last
relapse. An mEPS was designed, ranging from 0 to 70, with a
maximum of 10 points for each modality as the worst outcome.
Results: At entry, the mean EDSS was 1.3+0.1 (median: 1.5), the
mean mEPS was 9.1+1.1. Lower limb MEP (67.6%) were the most
sensitive EP measure, followed by VEP (62.2%), tibial nerve SEP
(56.8%), upper limb MEP (32.4%), BAEP (28.6%) and median nerve
SEP (24.3%). The mean EDSS (+0.3+0.1, p <0.02, Wilcoxon test) and
the mEPS (+2.6+1.0, p <0.02) deteriorated slightly but significantly
over the two-year follow-up period. The EDSS and the mEPS were not
correlated at entry (Spearman’s rho =0.28, n.s.) whereas there was
significant correlation between the EDSS after 24 months and the
mEPS at entry (tho =0.37, p <0.03), indicating a moderate prognostic
value of the mEPS. Moreover, the changes of the EDSS and the mEPS
during the two-year follow-up period were highly significant
(rho =0.67, p <0.0001). After two years, RRMS patients with an EDSS
progression >1.0 or >1.5 if the baseline EDSS was 0.0 (n =7) showed
no significant differences of the EDSS and mEPS at entry compared to
patients with no relevant change in the EDSS. In contrast, the
worsening of the mEPS was much more pronounced in the group
of patients with relevant EDSS progression (10.3+3.1 vs. 1.1+0.8,
p <0.005, Mann Whitney test). Conclusions: Serial mEPS represent a
highly valuable and objective marker of clinical disease progression in
early RRMS. Thus, in addition to MRI and clinical tests, mEPS should
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be used routinely to monitor disease progression and therapeutic
effects, at least in the early stages of RRMS.

82

Cognitive impairment and MRI features in early relapsing-
remitting multiple sclerosis patients: results of an Italian
multicentre study (COGIMUS)

F. Patti, M.P. Amato, M.R. Tola, M. Trojano, P. Ferrazza, F. Lijoi,
S. Bastianello on behalf of the COGIMUS study group

Background: Cognitive impairment has a 40-65% prevalence in the
course of MS and can be detected since the early stages of the disease.
Objective: To evaluate cognitive impairment in early relapsing-
remitting MS patients and its relationship to MRI parameters.
Methods: Early relapsing-remitting (RR) MS patients consecutively
referred for immunomodulatory therapy to the main Italian
MS Centers were recruited in the study. Neuropsychological assess-
ment was performed through the Rao’s Neuropsychological battery;
patients also underwent a standardized brain MRI examination to
calculate brain T2-w, T1-w lesion load and brain volume with the
SIENAX software. Results: We analyzed the baseline findings of 430
patients, 282 women and 148 men, aged between 18 and 50 years
(34.3+8.2 ys) with a middle high education level (12.5+3.3 ys), low
disability with an EDSS score below 4.0 (1.7+0.9) and with a very
short disease duration (1.9 +1.4). About one third (33.3%) of patients
exhibited cognitive impairment in 2 tests or more of the Rao’s battery
(1 SD below the mean Italian normative values).We also found that
spatial recall test (1036 SRT) were significantly associated with both
brain MRI T2 and T1 lesion load (p=0.049; p =0.007 rspectively);
likely symbol digit modalities test (SD) was significantly associated
with both brain MRI T2 and T1 lesion load and brain atrophy
(p =0.005; p=0.004; p =0.04 respectively); paced auditory serial test
3 seconds (PASAT3) was significantly associated with both brain MRI
T2 and T1 lesion load (p =0.02; p =0.006 respectively). The selective
reminding test-consistent long term retrieval (SRT-CLTR) was also
significantly correlated with T2 lesion load (p=0.03) and brain
atrophy (p =0.01). On the contrary, T1 lesion load was significantly
associated with the long term storage (SRT-LTS; p =0.03) Finally, the
multivariate logistic regression showed that age, disease duration and
T2 lesion load were significant predictors of cognitive impairment in
this cohort of patients. Comclusion: This study confirms that
cognitive impairment may occur since the early stages of the disease
in disability-free patients and is associated with specific MRI para-
meters. In everyday practice, cognitive assessment should become a
factor in clinical decision-making.

83

Prognostic relevance of antimyelin antibodies for progres-
sion to multiple sclerosis after a first demyelinating event:
results from the BENEFIT study

J. Kuhle, L. Kappos, C. Pohl, M. Mehling, G. Edan, M. Freedman,
H.-P. Hartung, D.H. Miller, X. Montalbdn, C. Polman, F. Barkhof,
L. Bauer, S. Dahms, R.L.P. Lindberg, R. Sandbrink; University Hospital
(Basel, CH); Schering AG (Berlin, D); Clinique Neurologique (Rennes, F);
The Ottawa Hospital (Ottawa, CAN); Heinrich-Heine-Universitdt (Dussel-
dorf, D); The National Hospital for Neurology & Neurosurgery (London,
UK); Hospital Vall d’Hebron (Barcelona, E); Vrije Universiteit Medical
Center (Amsterdam, NL)

Patients with a clinically isolated syndrome (CIS) have a high risk of
progression to clinically definite multiple sclerosis (CDMS). However,
individual prognosis is unpredictable. A significantly increased risk of
conversion to CDMS in patients with IgM antibodies against myelin
oligodendrocyte glycoprotein (MOG) and myelin basic protein (MBP)
was reported (New Engl ] Med 2003; 349: 139 -145). In the BEtaferon®
in Newly Emerging multiple sclerosis For Initial Treatment study
(BENEFIT), a total of 468 patients with a CIS and at least two clinically
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silent brain MRI lesions were investigated. In this multicentre, double-
blind trial, patients were randomised to interferon beta-1b (IFNB-1b,
n=292) or placebo (n=176) and treated for 24 months or until
CDMS was diagnosed. Regular visits were scheduled for the collection
of data on neurological disability and MRI before treatment and at
study month 3, 6, 9, 12, 18 and 24. We measured serum anti-MOG
and anti-MBP antibodies (IgM and IgG) at baseline by Western blot in
462 of 468 patients. With respect to IgM antibody status, 76 (16%)
patients were seropositive (+) for both anti-MOG and anti-MBP
antibodies, 119 (26%) patients were seropositive only for anti-MOG
antibodies, 46 (10%) were seropositive only for anti-MBP antibodies,
221 (48%) were seronegative (—) for both anti-MOG and anti-MBP
antibodies. Group sizes with respect to I1gG antibody status were:
33 (7%) anti-MOG+ and anti-MBP +; 68 (15%) anti-MOG+ and
anti-MBP —, 63 (14%) anti-MOG — and anti-MBP +, 298 (65%) anti-
MOG — and anti-MBP —. Cox proportional-hazards regression
showed that the risk of CDMS and the risk of McDonald MS over
the observation period of 2 years were not significantly increased in
any of the patient groups with positive IgM or IgG antibody findings.
Hazard ratios were all close to or even below 1.0. Testing for
antibodies against MBP and MOG by Western blot does not allow
for a better prediction of conversion to CDMS and McDonald MS in
CIS patients. Study supported by Schering AG and the Swiss MS
Society.

84

Results of clinical and magnetic resonance imaging analyses
following cessation of natalizumab dosing in patients with
multiple sclerosis

P.W. O’Connor, A. Goodman, L. Kappos, F.D. Lublin, D.H. Miller,
C.H. Polman, R.A. Rudick, F. Lynn, M.A. Panzara, A.W. Sandrock for
the AFFIRM and SENTINEL Investigators

Natalizumab is a selective alpha4-integrin antagonist that signifi-
cantly reduced annualized relapse rate and magnetic resonance
imaging (MRI)-detectable brain lesion development in patients with
relapsing multiple sclerosis (MS) during phase 3 studies. Dosing of
natalizumab was voluntarily suspended when 3 cases (2 in MS and 1
in Crohn’s disease) of progressive multifocal leukoencephalopathy
(PML) were reported during natalizumab therapy. This paper reports
annualized relapse rate and the number of gadolinium-enhancing
(Gd+) lesions over time following suspension of natalizumab dosing.
Patients who completed AFFIRM, SENTINEL, or GLANCE studies were
eligible to participate in an open-label extension study that evaluated
the long-term safety and tolerability of natalizumab. SENTINEL and
the open-label extension study were terminated early due the
voluntary suspension of natalizumab. All patients who received
natalizumab were examined by physicians at a dose-suspension safety
evaluation; at this evaluation, patients were also assessed for adverse
events and had a cranial MRI scan. In addition, patients who
participated in the safety-extension study continued with follow-up
visits every 3 months for up to 12 months. At these visits, and at
unscheduled visits during this time, relapses were assessed. The
annualized relapse rate was 0.175 (n =1866; 95% CI: 0.114, 0.259)
during the 1st month post dosing, 0.262 (n =1853; 95% CI: 0.184,
0.361) during the 2nd month post dosing, and 0.270 (n =1839; 95%
CI: 0.191, 0.371) during the 3rd month post dosing, peaking at 0.64
(n=1756; 95% CI: 0.51, 0.79) during the 7th month post dosing; at
no time did it exceed the placebo/Avonex control relapse rate during
the 2nd year of the AFFIRM and SENTINEL studies (0.67). The mean
number (+SD) of Gd+ lesions was 0.1 (+0.4) at 2—-3 months post
dosing (n=147), 0.4 (+1.1) at >3-4 months post dosing (n =65),
and 1.0 (£3.2) at >4-6 months post dosing (n =70); the number
of Gd+ lesions was lower than the baseline (pre-dose) number of
Gd+ lesions (1.5 [+4.2]; n=339) for 6 months post dosing. These
findings are consistent with pharmacodynamic data showing that
both alpha4-integrin saturation levels and lymphocyte counts return
to baseline within 12 to 16 weeks. Consistent with the results of a
phase 2 study of natalizumab in MS, which was designed to
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specifically test for rebound, clinical and MRI data indicate the
absence of a rebound effect after cessation of natalizumab dosing.

85

Natalizumab in relapsing multiple sclerosis: appropriate
patient selection, management guidelines, and a diagnostic
algorithm for the differential diagnosis of new neurologic
signs or symptoms

L. Kappos, C.H. Polman, D. Bates, ]. King, P.W. O’Connor, R.A. Rudick,
H.L. Weiner, S.L. Hauser, T.A. Yousry, E.W. Radue, D. Clifford; University
Hospital Basel (Basel, CH); Free University Hospital (Amsterdam, NL);
Royal Victoria Infirmary (Newcastle-upon-Tyne, UK); Royal Melbourne
Hospital (Melbourne, AUS); St. Michael’s Hospital (Toronto, CAN); Cleve-
land Clinic Foundation (Cleveland, USA); Brigham and Women’s Hospital
(Boston, USA); UCSF Multiple Sclerosis Center (San Francisco, USA);
Institute of Neurology (London, UK); Washington University (St. Louis,
USA)

In a phase 3 clinical trial (the AFFIRM study), natalizumab mono-
therapy was shown to reduce disability progression by 42% and
annualized relapse rate by 68% over 2 years in patients with relapsing
MS. Although natalizumab was well tolerated, three cases (2 in MS and
1 in Crohn’s disease) of progressive multifocal leukoencephalopathy
(PML), a rare and often fatal infection of the central nervous system,
have been associated with natalizumab use (estimated incidence of
1/1,000; 95% CI, 0.2—-2.8). The PML literature and features of the
three confirmed cases were reviewed and a panel of experts in
neurology, neuroradiology, and PML was consulted. In addition an
extensive safety evaluation was conducted to assess patients for PML
and to determine the utility of various diagnostic tools. The goals of
the effort were to establish criteria for patient selection and on-
treatment management that may lead to improved benefit-risk ratio
for natalizumab in patients with MS. From this, guidelines for
appropriate patient selection and management during natalizumab
treatment were established. The guidelines emphasize the importance
of confirming the diagnosis of MS both clinically and with cranial
MRI and the evaluation of patients for factors that may independently
place them at risk for PML (e.g., immunocompromise as a result of
comorbidities or immunosuppressant use). The guidelines further
emphasize use of a three-step diagnostic algorithm which highlights
the importance of clinical vigilance for the early detection and
treatment of changes in neurologic status that may present in
natalizumab-treated MS patients. Thorough clinical monitoring and
early dose suspension whenever PML is suspected may be the best
means of improving outcome. The details of the diagnostic algorithm
along with the use of cranial MRI and cerebrospinal fluid as diagnostic
tools will be discussed. In addition, MRI features that help distinguish
between MS and PML will be described.

86

The relationship between disease severity and health-related
quality of life in patients with relapsing multiple sclerosis
R.A. Rudick, D.M. Miller, M. Hutchinson, P.W. O’Connor, E. Havrdova,
L. Kappos, D.H. Miller, ].T. Phillips, C.H. Polman, W.H. Stuart,
P.A. Calabresi, C. Confavreux, S.L. Galetta, E-W. Radue, F.D. Lublin, G.
Giovannoni, A. Wajgt, B. Weinstock-Guttman, D.R. Wynn, F. Lynn, M.A.
Panzara, A.W.; Sandrock for the AFFIRM and SENTINEL Investigators

Two randomised, double-blind, placebo-controlled phase 3 clinical
trials evaluated the efficacy and safety of natalizumab (300 mg
administered intravenously) as monotherapy (the AFFIRM study)
and as add-on therapy to interferon beta-1a (the SENTINEL study) in
patients with relapsing multiple sclerosis (MS). In both studies,
Quality of life (QoL) was measured using the Multiple Sclerosis
Quality of Life Inventory (MSQLI) and well-being using a visual
analogue scale (VAS). The MSQLI is an MS-specific health-related QoL
instrument that includes a widely used generic measure, the Medical
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Outcomes Study Short Form-36 Health Survey (SF-36), as well as nine
symptom-specific measures. In AFFIRM, natalizumab monotherapy
significantly improved scores on both the physical (p =0.003) and
mental (p=0.011) components of the SF-36, and well-being as
measured by the VAS (p =0.007) over 2 years compared with placebo;
similar results were observed in SENTINEL. Hence, these studies
provide Class I evidence that natalizumab can improve health-related
QoL in patients with MS. Analyses were conducted to determine the
relationship between disease severity and QOL. In AFFIRM, patients
with no disability progression showed improved scores on the
physical component (mean change from baseline =0.78 vs. —3.05;
p <0.001) and mental component of the SF-36 (1.69 vs. —0.93;
p =0.039), and the VAS (0 vs. —9.4; p <0.001) at 2 years compared to
patients with disability progression. Similarly, patients with no
relapses showed improved scores on the physical (mean change
from baseline =0.76 vs. —2.38; p <0.001) and mental components
of the SF-36 (1.56 vs. —0.08; p=0.032), and the VAS (0.2 vs. —7.7;
p <0.001) at 2 years compared to patients with >2 relapses. In both
studies, 2-year change in MSFC was significantly correlated with
change in either component of the SF-36 and with change in the VAS.
Results of multivariate analyses that explore the influence of disease
severity on the effect of natalizumab on QoL, as well as results from
SENTINEL, will be reported. The present analyses demonstrate a clear
relationship between neurologist assessment of disease severity and
patient reported QoL. They further show that patients with less
disease severity determined by the neurologist have better scores on
measures of health-related QoL.

Natural history
94

Predictive factors in placebo and natural history data
M. Daumer; Sylvia Lawry Centre for Multiple (Munich, D)

We review the results about predictive factors in placebo and natural
history data that have been produced in the first five years at the
Sylvia Lawry Centre in Munich and discuss similarities and differences
to published knowledge. For example, using multivariate models we
could show that the strongest predictor for on-study relapses is the
pre-study relapse rate. This result is certainly useful for optimising the
entry criteria for future trials with the aim to enrich the trial with
informative patients. Standard MRI variables such as the presence of
Gadolinium enhancing lesions and T2 lesion volume showed little
correlation with clinical scales, in particular if clinical variables were
taken into account. We discuss the role of Gadolinium enhancing
lesions as a predictor and potential surrogate for relapse rate and of
T2 lesion volume as a potential predictor for disability. Our analysis of
the widely used outcome measure “time to sustained progression”
shows a remarkably large presence of noise in the data, in particular
for patients with relapsing remitting disease. We also discuss the
considerable heterogeneity between different trials, questions about
the generalisability of the results and diversity of opinions about the
need for validation.

95

Analysis of biases in natural history studies
G. Ebers; Radcliffe Infirmary (Oxford, UK)

There are limitations as to what can be established and characterised
as the natural history of multiple sclerosis. Ideally, an inception
cohort would be identified at onset and followed through until death
but this duration exceeds the professional lifespan of the average
investigator, much less the domiciliary constancy. Furthermore, the
recent widespread use of treatments which might have some impact
on natural history has further confounded the chronic problems of
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the disease ascertainment. Biases which are problematic in MS also
include the same old ones, familiar to all students of chronic disease,
compounded by the length of the MS process and the frequent opting
for therapies. These include a variety of ascertainment biases which
can occur at several levels. Given the long-term course of the disease
and its overall impact this is completely understandable. Our own
studies in London, Ontario have been carried out over the last three
decades. It has been possible to now collect information on the
30-year outcome in the original cohort of 1,044 MS patients. These
studies have been used to identify the probability of transition from
any given disability level to the next or any subsequent higher level
and have the potential to generate a virtual placebo group for the trial
planning and execution and for the evaluation of long-term affects
therapy. However, the possibility that the natural history of the
disease has changed cannot be dismissed. Evidence is strengthening, if
not overwhelming, that the disease has increased in incidence and
prevalence and there is no a priori reason to discount this change as
an earmark of alternative pathogenic processes in a disease already
suspected of heterogeneity.

96

Assessment of the predictive role of MRI measures of brain
damage in patients at presentation with clinically isolated
syndromes suggestive of multiple sclerosis: a multipara-
metric, large-scale, multicentre study

M.A. Rocca, F. Agosta, P. Tortorella, K.T.M. Fernando, D.H. Miller,
A.J. Thompson, M. Tintore, A. Rovira, X. Montalban, T. Korteweg,
C.H. Polman, F. Barkhof, M. Filippi; Scientific Institute San Raffaele
(Milan, 1); Institute of Neurology (London, UK); Hospital Vall d’Hebron
(Barcelona, E); VU Medical Centre (Amsterdam, NL)

Background: Previous longitudinal magnetic resonance imaging
(MRI) studies of patients at presentation with clinically isolated
syndromes (CIS) suggestive of multiple sclerosis (MS) have identified
several factors associated to an increased risk of subsequent evolution
to clinically definite MS (CDMS). However, the potential of non-
conventional MRI metrics as prognostic factors of disease evolution in
CIS patients remains a matter of debate, since previous studies using
such metrics were based on relatively small samples of patients.
Objectives: To define the relative contributions of lesion burden,
normal-appearing white matter (NAWM) damage, and gray matter
(GM) damage to tissue loss in patients with CIS and to identify non-
conventional MR prognostic factors with the potential to predict
CDMS. Methods: Brain axial conventional and magnetization trans-
fer (MT) MRI was obtained from 163 CIS patients and 55 age- and sex-
matched controls, recruited in 4 European Centers. Patients were
assessed clinically at the time of MRI and after a median period of 3.2
years. Images were analysed centrally and the following measures
derived: T2, T1 and gadolinium (Gd)-enhancing lesion volumes (LV),
normalized brain volume (NBV), and NAWM and GM MTR histo-
gram-derived metrics. A multivariate Cox model, adjusted for center,
was used to define the predictive value MRI-derived metrics for time to
CDMS. Results: During the follow-up, 65 patients converted to
CDMS (40%). At baseline, a significant inter-center heterogeneity was
detected for Gd LV, the mean values of NBV and those of MTR
histogram-derived metrics. Pooled average MTR and histogram peak
height values did not differ between CIS patients and controls for
NAWM and GM, although there was significant MTR abnormality in
both NAWM and GM in the CIS cohort from the largest contributing
centre. The final multivariable model retained baseline T2 LV (p =
0.001, odd ratio [OR] =1.05, 95% confidence interval [CI] =1.02—
1.08), and Gd activity (p=0.05, OR=2.19, 95%CI =1.29-3.72), as
independent predictors of conversion to CDMS. Conclusions: In
patients at presentation with CIS, macroscopic focal lesions rather
than “diffuse” tissue damage were related to subsequent development
of CDMS. Evaluation of any relationship with disability will require
longer follow up. The study is limited by the retrospective pooling and
analysis of MTR data which was acquired using multiple sequences
and the inter-center heterogeneity of several MR measures.
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A 50-year follow-up of survival and cause of death of multi-
ple sclerosis in Hordaland county, Norway

N. Grytten, ]. Aarseth, S.A. Lie, H. Nyland, K. Myhr; Haukeland University
Hospital (Bergen, N); University Research (Bergen, N); University of Bergen
(Bergen, N)

Background: Longitudinal follow-up of time trends in survival of
MS from a geographical defined area may increase the power of
identifying prognostic factors. Knowledge on the cause of death
may alert clinicians to further improve treatment and survival.
Objectives: To analyse time trends in the survival of multiple
sclerosis (MS) from 1953 to 2003, and to describe the underlying
causes of death in MS patients in Hordaland County, Western
Norway. Methods: MS cases were identified by the patient files at
the Departments of Neurology and Ophthalmology, Haukeland
University Hospital, Bergen, Norway. The study population comprises
all patients with onset in Hordaland County during 1953-2003
classified as definite and probable MS according to the Poser criteria.
The end of follow-up was set to 1 January 2005 for cause-specific death
according to the Norwegian Cause of Death Registry. Results: A total
of 878 patients had onset in Hordaland County during 1953-2003.
Of these, 198 (17.3%) were dead at follow-up date. The median
survival time from onset was 43 years in women, and 36 years in men
(p =0.025). Among relapsing remitting MS patients median survival
time was 43 years, and 26 years among primary progressive MS
patients (p =0.001). Comparing the periods 1953-1967, 1968-1982
and 1983-2002 a statistical significant improvement in 10-years
survival after onset was observed in the latest period (p=0.001).
Major cause of death according to death certificates was MS
(60.5%), cardiovascular diseases (14.1%), cancer (11.4%), infectious
and respiratory diseases (5.4%), accidents and suicide (2.7%), and
other diseases (5.9%). Comnclusions: The results indicate that MS
patients may have longer survival of MS in Hordaland County,
Western Norway than we expected from other studies [1]. Survival
was significantly lower in patients with onset during 19531967 until
it seemed to stabilise for patients with onset after 1968 (p =0.001).
The mortality rate for MS, cancer and infectious disease and cardio-
vascular diseases confirmed results from the literature [1], whereas the
rate for accidents and suicide was lower. Results may reflect improve-
ment in treatment and follow-up of MS and in better case finding due
to improved diagnostic techniques.

Reference

1. Bronnum-Hansen H, Koch-Henriksen N, Stenager E. Trends in
survival and cause of death in Danish patients with multiple
sclerosis. Brain 2004; 127: 844—850.

98

Familial effects on the clinical course of multiple sclerosis
A.E. Hensiek, S.R. Seaman, L.F. Barcellos, A. Oturai, M. Eraksoy, E. Cocco,
L. Vecsei, G. Steward, B. Dubois, ]. Bellmann-Strobl, M. Leone,
O. Andersen, K. Bencsik, D. Booth, E. Celius, H.F. Harbo, S.L. Hauser,
R. Heard, ]. Hillert, K. Myhr, M.G. Marrosu, ]. Oksenberg, C. Rajda, S.].
Sawcer, P.S. Sorensen, F. Zipp, D.A.S. Compston; Cambridge University
Clinical School (Cambridge, UK); University of London (London, UK);
University of California (Berkley, USA); University of Copenhagen (Copen-
hagen, DK); University of Istanbul (Istanbul, TR); University of Caglieri
(Sardinia, I); University of Szeged (Szeged, HUN); Westmead Millennium
Institute (Sidney, AUS); University of Leuven (Leuven, B); Universitaetskli-
nikum Charite (Berlin, D); Ospedale Maggiore della Carita (Novara, I);
Goteborg University Hospital (Goteborg, S); Ullevdl University Hospital
(Oslo, N); University of California at San Francisco (San Francisco, USA);
Karolinska University Hospital (Stockholm, S); Haukeland University
Hospital (Bergen, N)

Background: Familial factors influence susceptibility to multiple
sclerosis but it is unknown whether there are additional effects on
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the natural history of the disease. Method: We evaluated 1083
families with >2 first degree relatives affected by multiple sclerosis
for concordance of age at onset, clinical course and disease severity
and investigated transmission patterns of these clinical features in
affected parent-child pairs. Results: There is concordance for age at
onset for all families (correlation coefficient 0.14; p <0.001), as well
as for affected siblings (correlation coefficient 0.15; p <0.001), and
affected parent-child pairs (correlation coefficient 0.12; p=0.03)
when each is evaluated separately. Concordance for year of onset is
present amongst affected siblings (correlation coefficient 0.18;
p <0.001) but not the parent-child group (correlation coefficient
0.08; p=0.15). The clinical course is similar between siblings (kappa
0.12; p<0.001) but not affected parents and their children (kappa
—0.04; p=0.09). This influence on the natural history is present in
the clinical subgroups of relapsing-remitting, and primary and
secondary progressive multiple sclerosis, reflecting a familial effect
on episodic and progressive phases of the disease. There is no
concordance for disease severity within any of the considered family
groups (correlation coefficients: all families analyzed together,
0.02, p=0.53; affected sibling group, 0.02, p=0.61; affected par-
ent-child group, 0.02, p =0.69). Furthermore, there are no apparent
transmission patterns of defined clinical features in affected parent
C child pairs and no evidence for anticipation or effects of genetic
loading. Comnclusion: Familial factors do not affect eventual
disease severity, but increase the probability of a progressive clinical
course, either from onset or after a phase of relapsing remitting
disease. The familial effect is more likely to reflect genetic than
environmental conditions. The results are of relevance for the
counselling of patients and have implications for the design of
studies seeking to identify factors that influence the natural history
of the disease.

29

Cross-linking pathological, radiological and clinical sub-
groups in multiple sclerosis: building a genetic bridge

T. Hooper-van Veen, H. Berkhof, Z. Bochdanovits, ].M. Nielsen, P Heutink,
F. Barkhof, C. Verweij, L. Bo, I. Huitinga, C.H. Polman, B.M.]. Uitdehaag;
VUMC (Amsterdam, NL); Netherlands Institute of Neurosciences (Amster-
dam, NL)

Pathological, radiological and clinical characteristics in MS are
highly variable between patients. We hypothesised that this may
be associated with the genetic background of patients: different
genetic profiles are associated with different pathological character-
istics. These in turn will lead to different MRI features and are
related to different clinical phenotypes. A total of 549 demyelinated
white matter lesions in post-mortem brain samples of 98 patients
with MS were scored for activity and perivascular infiltration (PVI),
and 253 lesions were scored for axon density. Of the variation in
these parameters, approximately 50% was within patients, and 50%
between-patients. Using a cluster analysis, we observed three
distinct patterns of lesions based on stage, PVI and axon density.
Pattern 1 lesions had only 0-50% axons remaining, whereas
pattern 2 lesions had more than 50% remaining axons. Pattern 3
lesions were active or chronic active and had PVI. Even though
most patients had more than one pattern, these patterns were
associated with onset type and with severity of disease, as measured
by time to reach EDSS 6.0, age at EDSS 6.0, age at death, disease
duration at death (Chi2, 3df, p<0.01). In a genetic association
study, we observed significant associations of CCR5 and CCLS
alleles with pathological (remyelination, PVI, and axon density in
post-mortem samples from 92 deceased MS patients), radiological
(T1 and T2 MRI lesion volumes in 192 living patients), and clinical
(disease severity in 637 living patients) characteristics. In another
study, we have developed a method to identify genetic subgroups of
patients with MS using a Bayesian cluster analysis. In that study,
genes involved in the immune response were analysed. Several of
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these genes were also associated with the lesion patterns described
here (i.e. CCLS5, ILIRN, IL12p40, FAS, APOE). We are now evaluat-
ing genes involved in inflammation and neurodegeneration. In a
pathway that is key to survival of axons and oligodendrocytes in
inflammatory lesions, we selected 8 genes and 48 SNPs to detect at
least 85% of the common haplotypes. At the meeting, we will
present the effect of these genes on pathological, MRI, and
neurological measures of MS. With this approach that includes
pathological, rediological and clinical data in the analysis of genetic
factors, we hope to build a bridge to link these elements into a
more integral view on the disease.

Posters

Clinical aspects: diagnosis and differential
diagnosis - Part |
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A comparison of clinical outcomes of subjects receiving
placebo in two similarly designed relapsing-remitting mul-
tiple sclerosis pivotal trials

M. Tullman; Columbia University (New York, USA)

Background: Because there is paucity of randomized, prospective,
blind, head-to-head data comparing the MS disease-modifying drugs
(DMDs), there is a tendency to compare results across trials. If one
were to compare the 2-year relapse rate reduction data across the
natalizumab, interferon (IFN), and glatiramer acetate (GA) pivotal
trials, one might conclude that natalizumab is at least twice as
effective as the other agents. Similarly, when considering the 1-year
relapse data, GA and IFN beta-1b and beta-la (the Rebif® form)
seem to have about 3-4 times the effect of IFN beta-1a (the
Avonex® form), but only about half the effect of natalizumab.
However, comparing across studies is problematic. Differences in
study design, baseline characteristics, and the definition of outcome
measures are some of the factors that should be considered.
Objective: The GA and Rebif® RR MS pivotal trials were 2-year
studies with similar design and inclusion criteria and provide an
opportunity compare the results of subjects that received placebo.
Methods: Demographic and baseline characteristics, relapse rate,
and disability progression in subjects receiving placebo were com-
pared across the GA and Rebif® pivotal trials. Results: Demo-
graphic and baseline characteristics in the 2 trials were similar
((GA vs. Rebif®)% female 76.2 vs. 75, mean number of relapses in
the previous 2 years 2.9 vs. 3.0, mean baseline EDSS 2.4 vs. 2.4, age
34.3 (reported as a mean) vs. 34.6 (reported as a median)). The
mean disease duration was 6.6 and 4.3 years for the placebo subjects
in the GA and Rebif trials, respectively. Subjects receiving placebo in
the GA trial had a mean of 1.68 relapses during the study while
those receiving placebo in the Rebif® trial had 2.56 relapses.
However, symptoms had to be present for at least 48 hours to be
considered a relapse in the GA trial and only 24 hours in the Rebif®
study. Although sustained disability progression was defined the
same way in the 2 studies, placebo subjects in the GA trial were less
likely to have sustained disability progression compared with those
that received placebo in the Rebif® study (24.6% vs. 38%; 35%
relative reduction). Conclusion: Comparing well-matched subjects
that received placebo in the GA and Rebif® RR MS pivotal trials
revealed very different outcomes and highlights some of the
problems of comparing results across studies. Well-designed, head-
to-head studies are necessary to compare the efficacy of the MS
DMDs.
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Outcomes of children with acute disseminated encephalo-
myelitis followed by recurrent optic neuritis

N. McLinskey, M. Milazzo, P. Sibony, W. MacAllister, D. Madigan,
A. Belman, L. Krupp; SUNY Stony Brook (Stony Brook, USA)

Objective: To characterize clinical outcomes of children with acute
disseminated encephalomyelitis (ADEM) followed by recurrent optic
neuritis (ON). Methods: 7 children seen at the National Pediatric MS
Center are described with the following criteria: 1 or more ADEM
episodes followed by recurrent ON independent of the ADEM, or any
other neurological events, and >1 month after steroid completion.
ADEM and multiphasic ADEM met diagnostic criteria developed by
the International pediatric MS study Group. Neurological and
ophthalmologic findings were obtained from co-authors or from
medical records from subsequent visits by other physicians. Long-
itudinal follow-up period was a median of 4.5 years (range 3-8).
Results: Monophasic ADEM developed in children at as young as 2 2
and as old as 11 years. (median =4). ADEM was monophasic (n = 6); or
multiphasic (n=1). Recurrent ON developed a median of 3 times
(range 2-4); including bilateral episodes (n=6); and unilateral
episodes (n =1). Only two patients met subsequent diagnostic criteria
for neuromyelitis optica (NMO). Of the other 5 cases, no other
neurological features have developed to date. Four of 7 patients
have had good visual outcomes bilaterally, while 3 patients have had
loss of light perception unilaterally. All patients maintain vision of
20/50 or better in at least one eye. MRI lesions associated with
ADEM have resolved in all but one patient, who is now considered to
have NMO. CSF testing was negative for OCBs in 6 of the 7 patients.
NMO IgG antibody was positive in lout of 4 patients tested.
Conclusions: There are children with ADEM followed by discrete
episodes of recurrent ON who do well and do not develop MS.
Children with ADEM followed by recurrent ON should be tested for
NMO-IgG antibody.

P109

A new classification system for multiple sclerosis
J. Herbert; NYU Hospital for Joint Diseases (New York, USA)

Background: Multiple sclerosis (MS) is generally categorized accord-
ing to clinical phenotype, level of disability or pathological subtype.
These classifications are of limited therapeutic utility because they do
not accurately reflect disease severity. Identification of subpopula-
tions based on disease severity would enable more homogeneous
stratification for purposes of treatment and clinical trial design.
Objective: To develop a classification system for MS based on disease
severity. Method: Global Multiple Sclerosis Severity Score (MSSS)
is an algorithm described recently by Roxburgh et al. (Neurology,
2005; 64: 1144) relating Expanded Disability Status Scale (EDSS) scores
to distribution of disability in a reference patient population with
comparable disease duration. Patients are ranked on a decile scale;
MSSS scores thus represent prevalence of patients with particular
disease disability/duration (D/D) coordinates in the reference popula-
tion. For MS patient subpopulations, single point MSSS scores based
on cross-sectional EDSS measurements after one year are representa-
tive of overall disease severity over time. To define MS subpopulations
of varying severity, various D/D coordinates were applied to the MSSS
algorithm. Results: Six subpopulations were defined: Grade 1
(designated “Mild MS”’)-MSSS below 17th percentile (1.7th decile);
Grade 2 — MSSS between 17th-50th percentile; Grade 3 — MSSS
between 51st—83rd percentile; Grade 4 (‘“Aggressive MS”) above the
83rd percentile. Grade 2 was further subdivided into 2A (“Moderate
MS”) and 2B (“Intermediate MS”’) at the 34th percentile, and Grade 3
into 3A (“Advanced MS”) and 3B (“Accelerated MS”) at the 67th
percentile, thereby creating 6 equally distributed subgroups. Percen-
tile boundaries represent D/D coordinates: 17th — EDSS <3.5/30 yrs;
34th — EDSS 3.0/20 yrs; 50th — EDSS 6.0/20 yrs; 67th — EDSS 6.0/11
yrs; 83rd — EDSS 6.0/7 yrs. Conclusion: A new MS clinical classifica-
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tion system is described, based on disease severity. The system utilizes
the MSSS D/D algorithm based on single point EDSS measurements at
least one year after symptom onset. Subtype boundaries correspond to
recognizable D/D coordinates. Six subpopulations are defined, of
equal prevalence in the reference MS population. This classification
should contribute greatly to development of MS treatment guidelines
and clinical trial design.

P110

Age, number of symptoms and relapse duration predict
sequelae after the first relapses in relapsing-remitting multi-
ple sclerosis

M.A. Leone, L. Collimedaglia, F. Tesser, S. Bonissoni, S. Calzoni, P. Naldi,
F. Monaco; Ospedale Maggiore della Carita (Novara, I); Universita del
Piemonte Orientale (Novara, I)

Background: Although relapse is the pivotal feature of relapsing-
remitting multiple sclerosis (RR-MS), only few studies have outlined
its clinical characteristics. Objective: To evaluate the factors pre-
dictive of non-recovery (sequelae) after the first relapses early in the
natural history of RR-MS. Patients and methods: We recruited
71 consecutive patients from January 2001 to December 2003
with clinically isolated syndrome (CIS) or first diagnosis of RR-MS
(McDonald criteria). Patients were clinically evaluated every 6 months
and at every relapse, up to August 31, 2005. A relapse was defined
according to modified Schumacher criteria. Relapses were divided
according to the completeness of recovery (with or without sequelae).
Symptoms were grouped to agree with the Kurtzke Functional System
(FS). Relapse duration was calculated from onset to the date of
maximum improvement. Other predictive factors (age, sex, season,
speed of onset and of recovery, annualized relapse rate, infection in
the preceding month, oligoclonal bands, Link index, number of
lesions at MRI, therapy) were operationally defined and collected on
a ad hoc prepared form. Results: During follow-up there were 208
relapses: 72 first, 52 second, 30 third, and 54 followings. Sequelae were
observed in 71 relapses (34%). Duration was <30 days for 66 relapses
(32%), 31-60 days for 77 (37%) and >60 days for 65 (31%). The
probability of sequelae was higher for patients with age >40 yrs
(26/52, 50% vs. 45/156, 29%; p <0.01), with 2 or more affected FSs
(46/92, 50% vs. 25/116, 22%; p <0.01), and with duration > 60 days
(35/65, 54% vs. 36/143, 25%; p <0.01). None of the other factors
influenced the probability of complete recovery. Conclusion: Re-
cognition of factors that predict the probability of non-recovery
(sequelae) in the first relapses of MS may help to understand the
prognosis of the disease and may drive the choice of treatment.

riil

Complex partial status epilepticus as presenting symptoms
of multiple sclerosis

A. Toscano, M.C. Fazio, R. Di leo, V. Dattola, A. Blandino, C. Messina,
P. Girlanda; University of Messina (Messina, I)

It is well known that the prevalence of epilepsy in MS patients is
higher than in the general population. Complex partial status
epilepticus may cause confusional episodes or of impairment of
memory or of cognitive functions. This clinical condition has never
been reported as presenting feature of MS. We report a case 45-years-
old man, admitted to our department because of recurrent episodes
of confusional state with anterograde amnesia and retrograde
memory failure for personal events. Two months earlier, he deve-
loped subtle behavioral changes with tendency to apathy and
indifference and a progressive cognitive impairment, including a
relevant deficit of memory. At neurological examination he appeared
confused, disoriented with a slurred speech and evidence of Epstein’s
sign. On the Mini-Mental State Examination he scored 15/30. He
also underwent neuropsychological evaluation, which demonstrated
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a marked impairment of all examined cognitive domains: general
dilapidation of cognitive processes including language, attention,
concentration, cognitive flexibility and abstraction. Blood tests
exploring liver and thyroid function, B12 and folate levels, serologic
tests for syphilis and HIV did not reveal any significant alteration.
Molecular analysis for CADASIL and Prion-Related-Protein were
negative. Electroencephalogram (EEG) recording showed almost
continuous sharp waves localized on the bilateral posterior temporal
regions with mild left side predominance; the electric activity
was also altered for presence of theta waves on all derivations,
slightly prevailing on left temporal derivations. Brain MRI revealed a
pattern of lesion consistent with MS, according to Barkof criteria.
Cerebral spinal fluid examination showed presence of oligoclonal
bands. Visual evoked potentials showed prolonged P100 latency
bilaterally, indicating subclinical optic nerve lesions. The patient
received the diagnosis of Multiple Sclerosis. He was treated with i.v.
diazepam that interrupted the continuous EEG abnormal activity.
After 36 hours therapy with carbazepine (400 mg TID), topiramate
(150 mg BID) and levetiracetam (1000 mg TID) was started with
progressive normalisation of EEG and marked improvement of
neuropsychological aspects. To our knowledge, this is the
first reported case of Complex partial status epilepticus in a patient
with MS.

P112

Relapsing encephalopathy in a multiple sclerosis patient
with unfavourable outcome (another aspect of Hashimoto
encephalopathy?)

N. Yuceyar, 1. Aydogdu, A. Akgun, A. Kocaman; Ege University Medical
School (Izmir, TR)

Hashimoto’s encephalopathy (HE) is an underdiagnosed immune
mediated, steroid-responsive encephalopathy presenting with sub-
acute onset of episodic confusional states, with focal or generalized
seizure, myoclonus, tremor and ataxia in patients usually with
euthyroidism or subclinical hypothyroidism. We here report a 61—
year-old female patient with HE who has been followed up with the
diagnosis MS for twenty years. Episodes of focal and generalized
seizure preceded or followed by confusion, psychosis with visual
hallucinations, paranoid ideations was ultimately diagnosed as
HE on the basis of high antithyroid antibody in cerebrospinal fluid
(CSF) and sera, low thyroid hormon levels, steroid responsiveness.No
cause for encephalopathy was found after extensive investigations,
repeated during each relapse, for vascular, toxic, infectious and
paraneoplastic origin.Ultrasonographic and scintigraphic findings
were also compatible with HT. On her neurological exam, disor-
ientation, agitation, postural tremor in hands, myclonic jerks were
also observed beside her sequela findings attributed to MS. Serial EEG
revealed focal or generalized slowing. Although cranial MRI with
gadolinium enhancement showed no new lesion other than none-
nhancing chronic multiple sclerosis plaques, brain SPECT revealed
hypoperfusion on bilateral frontal and left frontoparietal region. She
showed gradually improvement after each episode by either pulse
methylprednisolone or intravenous immunoglobulin (IVIG) conco-
mitant with EEG recovering. During her follow-up period of two
years duration, she had at least five relapses although she was on
prednisone, azatiopyrine, levotyhrone and antiepileptic treatment.
Between the attacks, she was free of symptom or seizure except for
some cognitive decline. On her last relapse, although her seizure was
ceased, her comateous status could not be resolved with plasmapher-
esis followed by IVIG and we lost her. HE can be seen in association
with other autoimmune disorders like rheumatoid arthritis and
systemic lupus erythematosis. This is the first MS case with the
diagnosis of HE except for a patient who developed HE on interferon
therapy. Our aim is to favor the awareness of clinician on this
underdiagnosed steroid responsive encephalopathy in MS. Although
it is a treatable condition, our case’s unfavorable outcome can be
another aspect of HE.
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Differential diagnosis of multiple sclerosis and connective
tissue diseases according to serological tests and cerebrosp-
inal fluid analysis

C. Jacobi, M. Korporal, B. Wildemann; University of Heidelberg
(Heidelberg, D)

Multiple sclerosis (MS) is the most common autoimmune disease of
the central nervous system (CNS). Nervous system manifestations
including demyelinating syndromes can occur in various connective
tissue diseases (CTD), such as systemic lupus erythematodes and
Sjogren Syndrome. In these diseases the serological detection of
pathological antinuclear antibody titers (ANA) is a powerful tool,
however, around 25% of MS patients are also ANA positive. In this
study we aimed to optimize the differential diagnosis of MS and CTD
by combined assessment of ANA, extractable nuclear antibodies (ENA)
and antibodies against double stranded-DNA (ds-DNA abs). We
additionally determined the oligoclonal polyspecific immune res-
ponse and measured intrathecally synthesized antibodies against
measles (M), rubella (R), Varizella-Zoster-Virus (Z). The prevalence of
the MRZ-reaction is around 90% in MS and unknown in CTD. ANA in
serum were measured by immunofluorescence assay (IFA) and ENA
(SSA, SSB, Scl-70, Sm, mRNP) by immunoblot. ds-DNA abs were
determined by ELISA. Routine CSF analysis included cell count,
cytology, albumin, IgG, IgA, IgM and oligoclonal bands. MRZ-
antibodies were measured by ELISA and an antibody index (AI)
>1.4 indicated intrathecally synthesis. Serological tests (ANA, ENA,
ds-DNA abs) were performed in 60 patients with definite MS before
treatment and in 26 patients suffering from CTD with CNS-symptom:s.
The oligoclonal polyspecific immune response was tested in 20 MS
and 25 CTD patients. Serological ANA titer was pathological (>1:80)
in 23% of MS patients and 96% of CTD patients. With an ANA-cut off
>1:160 only two MS patients remained positive. The dual detection of
ANA and ENA or ANA and ds-DNA abs was successful in 73% of CTD
patients and in none of the MS patients. 17 of 20 MS patients (85%)
and 7 of 25 CTD patients (28%) had a positive MRZ-reaction. These
findings demonstrate that in MS patients ANA titers are low and ENA
reactivities are usually not detectable, whereas high ANA titers with
positive ENA or anti-ds-DNA abs are common in CTD with CNS
symptoms. The MRZ-reaction is more frequent in MS, but does not
appear to discriminate unequivocally the two disorders.

P114

Two cases with clinically isolated conus medullaris
syndrome
S. Ozakbas, E. Idiman, O. Ozkan; Dokuz Eylul University (Izmir, TR)

Although sacral cord or conus medullaris lesions and bowel and
bladder disturbances are not rare, demyelinating lesions that respon-
sible for these lesions are rare. We presented two definite MS patients
who have clinical signs of isolated conus medullaris involvement.
First patient was a 40 year old male, who complain of numbness in
genital area and toes for 1 week. The patient was complaining of
straining difficulty and impotence, and he had no sign of other
systems. In the brain MRI, there were demyelinating plaques in
cerebral periventricular white matter and focal hyperintense lesion in
distal conus medullaris without clear limits. Oligoclonal banding was
positive in CSF. In somatosensorial evoked potential, there was a
conduction defect in the right leg. His symptoms partially reduced in
a few months. The other case was a 26 year old man, complaining
numbness in his genital area for 1 month and in his legs for the last 4
months that becomes violent from time to time. In neurological
examination, he had a symmetrical sensory deficit in perineal area.
Cerebral and spinal MRI was performed. There were hyperintense
lesions in the brain and cervicothoracal area. Some of them were
gadolinium-enhanced. There was also a hyperintense lesion that has
no clear limits in conus medullaris. There were conduction defects in
left median and bilateral fibular somatosensorial evoked potentials.
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Oligoclonal banding was positive in CSF. He had nearly complete
improvement after 1 g/day pulse methyl-prednisolone therapy for
5 days. These two cases were presented as having a very rare isolated
entity, conus medullaris involvement in MS.

Pr115

Clinic neuroophtalmologic, electrophysiologic and imaging
methods in optic neuritis diagnosis

F. Idiman, S. Ozakbas, S. Men, O. Ozkan, B. Ugurel, E. Idiman; Dokuz
Eylul University (Izmir, TR)

Optic neuritis that characterized with demyelination and focal
inflammation in optic nerve can be an isolated disease or a finding
of MS. It can be a sign at the onset of MS or it can be seen firstly with
any attack after years. In 70% of idiopatic acute monocular optic
neuritis cases, a lot of silent demyelinating lesions can be established
in MRI. In other words, most of the isolated optic neuritis cases are
possibly MS patients or can have a risk for MS devolopment. We
studied and followed 72 cases with optic neuritis and we had their
neuroophtalmologic profiles, VEP examinations, cranial and orbital
MRIs. We wanted to evaluate the abnormality rates of clinical and/or
electrophysiological examinations and radiological images, their
contributions to diagnosis, their sensitivity and specificity for diag-
nosis. All patients were complaining of vision loss. The abnormality
rate of their neuro-ophtalmologic examination (visual acuity, color
vision, papillae and their light reactions, visual field tests, fundoscopic
findings) was 95.8%. The abnormality rate of VEP examinations was
91.7%, cranial MRI was 91.6%, and orbital MRI was 44.4%. In 40% of
the patients, clinical examinations and all the laboratory studies were
abnormal. As seen the highest abnormality was in clinical neuro-
ophtalmologic examination, and among the laboratory studies, the
highest abnormality was in electrophysiological studies. We con-
cluded that the most sensitive test was VEP, the most specific test is
orbital MRI and cranial MRI contributes to the diagnosis and
evaluation of the risk for MS.

P116

Multiple sclerosis and markers of autoimmunity

A. Angelou, T. Afrantou, O. Kanta, R. Lagoudaki, E. Stavridou,
E. Sidiropoulou, M. Paschalidou, 1. Milonas; Aristotle University (Thessa-
loniki, GR)

Introduction: In Multiple Sclerosis, the autoimmune mechanism is
exclusively turning against the central nervous system. On the other
hand several MS patients may display immunological abnormalities in
the peripheral blood resembling to those observed in connective
tissue diseases. The majority of studies revealed that the prevalence of
autoantibodies (Abs) is higher in patients suffering from MS compared
to the general population. Objectives: To determine the prevalence
of ANA, ACA, AMA, APCA, ASMA, anti-DNA, ANCA, ACL and ENA
screen in inpatients with MS and to attempt an evaluation of their
significance. Methods: 98 patients with definite MS were admitted
to our clinic due to acute deterioration of their neurological state. 39
of them experienced their first relapse of MS while the rest (n =58) of
the group studied had been previously diagnosed and the immuno-
logical testing was performed during their new relapse. All patients
had a low EDSS score and the blood samples were collected before the
administration of corticosteroids. Results: MS patients at onset:
ANA >1:80 (15.4%), AMA(+) (2.5%), ASMA(+) (18%), APCA(+)
(2.5%), ANCA (+) (0%), anti-DNA(+) (0%), ENA screen(+) (0%),
IgG ACL >15U/ml GPL(0%), IgM ACL>7U/ml MPL (25.6%). MS
patients at exacerbation: ANA >1:80 (27.6%), AMA(+) (1.7%),
ASMA(+) (15.5%), APCA(+) (1.7%), ANCA(+) (1.7%), anti-DNA(+)
(1.7%), ENA screen(+) (0%), 1gG ACL >15U/ml GPL (3.5%), I1gM
ACL>7U/ml MPL (24.1%). Conclusions: The data of our study
showed a remarkably higher prevalence of Abs in MS patients in
comparison to the general population. ANA were detected in a
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significantly larger proportion of patients with MS that were already
subjected to a number of relapses although their clinical state was not
markedly impaired. This finding suggests a dynamic immunological
dysfunction, which gets intensified in phases of exacerbation. The
interpretation of these observations differs between studies. Some-
times high titers of Abs are related to atypical MS and others are
considered as an epiphenomenon. Still the possible role of systemic
autoimmunity markers in MS remains uncertain, and many think that
their presence is pathologically irrelevant or that their pathogenic
function is not defined yet. Even though, most clinicians stand
sceptically towards the usefulness of their detection and periodically
evaluation in patients with definite MS, our study showed that
ANA could indicate the underlying autoimmune activity, while the
disease progresses.

P117

Consensus definitions of acquired CNS demyelinating
disorders of childhood

L. Krupp, W. MacAllister on behalf of the International Pediatric MS
Study Group

Background/Goals: The International Pediatric MS Study Group,
created by the National Multiple Sclerosis Society, met to address the
inconsistency in the terminology of pediatric CNS demyelinating
disorders. The goal of this meeting was to establish operational
definitions of acquired CNS demyelinating disorders of childhood.
Methods: An agreed upon set of uniform operational definitions was
developed, including the following disorders of childhood: acute
disseminated encephalomyelitis (ADEM), clinically isolated syn-
dromes (CIS), neuromyelitis optica (NMO), and multiple sclerosis
(MS). The main features of the definitions are presented. Results:
Three forms of ADEM are identified: ADEM, Recurrent ADEM, and
Multiphasic ADEM. All forms must include encephalopathy, multi-
focal neurological signs, lack of alternative explanations, and brain
MRI showing large predominantly white matter lesions. A single
episode of ADEM may last up to three months, even if new symptoms
develop during that period. In Recurrent ADEM, the second episode
involves the same areas of clinical and radiological localization. In
contrast, Multiphasic ADEM involves new areas. The manifestations
of CNS dysfunction in either Recurrent or Multiphasic ADEM must
develop at least one month after discontinuation of steroids. CIS is
distinguished from ADEM by the absence of encephalopathy. Patients
with CIS can have either normal or abnormal MRI findings. NMO
requires optic neuritis and transverse myelitis, may include brain
lesions, and incorporates NMO antibody results as per the modified
2005 criteria. Pediatric MS is defined according to McDonald’s criteria,
but there is no lower age limit. Discussion: An international panel
of experts has proposed operational definitions that distinguish
ADEM, Recurrent ADEM, Multiphasic ADEM, CIS, NMO and MS in
childhood. These definitions must be tested with prospective research
and will likely need to be modified accordingly. Nonetheless, they
represent a starting point for better understanding acquired CNS
demyelinating disorders of childhood.

P118

Adult onset of vanishing white matter-like leukoencephalo-
pathy with autosomal dominant inheritance and ovarian
failure

P. Labauge, A. Fogli, G. Castelnovo, O. Boespflug-Tanguy, D. Rodriguez;
CHU de Nimes (Nimes, F); INSERM UMR 384 (Clermont Ferrand, F); CHU
de Clermont Ferrand (Clermont Ferrand, F); U 546 (Paris, F)

Objectives: To describe two patients with clinical, neuroradiological
and neuropathological criteria of vanishing white matter (VWM/
CACH) and atypical phenotypes. Background: Leukoencephalopa-
thy with vanishing white matter syndrome (VWM/CACH) is an
autosomal recessive disorder, characterized by the occurrence of acute
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episodes of deterioration following minor head trauma or infection,
and symmetrical demyelination on MR with cavitation aspects.
Mutations in each of the 5 subunits of eIF2B have been identified
(eIF2B 1 to 5). Results: Case 1. A 48 year-old woman presented a
cerebellar ataxia and loss of cognitive functions. Mini-Mental State
Exam Score was 21 of 30. Clinical examination found a tetrapyramidal
syndrome. Age of first menarche was in the normal range. Amenor-
rhea occured at age 32. MR showed diffuse and severe abnormalities of
hemispheric cerebral, cerebellar and brain stem white matter with a
low signal intensity on T1IW images and a high signal intensity on
T2W images, mild dilated ventricles, without any mass effect or
abnormal contrast enhancement. On proton density images, deep
hemispheric white matter had a low signal intensity, close to the CSF
signal, suggesting cavitating white matter degeneration. Mutations
were found in EIF2B genes (EIF2B5). Case 2. A 37 year-old man
presented three episodes of coma following upper respiratory tract
infection episodes. He presented chronic cerebellar ataxia, sphincter
troubles and loss of cognitive function (MMS: 21/30). MR found
symmetrical demyelination on MR with cavitation aspects Histologi-
cal findings of his mother were typical of VWM /CACH syndrome. No
mutation in the five genes of eIF2B (EIF2B1 to EIF2BS) was found in
the index case. Conclusions: CACH syndrome can appear at adult
onset. They can be associated with adult onset, ovarian failure and
dominant inheritance.

P119

Autoimmune myelopathy associated with CRMP-5-IgG
M. Keegan, S. Pittock, V. Lennon; Mayo Clinic (Rochester, USA)

Myelopathies are heterogeneous in aetiology and are increasingly
recognized to have an antigen-specific autoimmune basis (e.g.,
attributable to autoimmunity directed at aquaporin-4, GAD6S, or
amphiphysin). CRMP-5-IgG is the most commonly recognized neu-
ronal (nuclear or cytoplasmic) autoantibodies associated with cancer,
typically small-cell lung carcinoma (SCLC) or thymoma Neurological
accompaniments of CRMP-5-IgG are usually multifocal (Yu et al. Ann
Neurol 2001), but optic neuropathy (Cross et al. Ann Neurol 2003)
and basal ganglionitis (Vernino et al. Ann Neurol 2002) are considered
syndromic manifestations. Here we describe myelopathy as a syn-
dromic manifestation of CRMP-5 autoimmunity. Data were reviewed
for 21 patients seen in the Mayo MS Clinic in whom CRMP-5-1gG was
detected in the course of serological evaluation for myelopathy. All 21
patients (11 female) presented with myelopathy as the principal or
sole neurological impairment. The median presentation age was 54.6
years (3270 years). Sixteen (76.2%) were current or former smokers.
Twelve (57.1%) had progressive myelopathy, 5 (23.8%) had a single
acute myelopathy, and 4 (19%) had a relapsing myelopathy. Nine
patients (42.9%) had multifocal symptoms and signs: motor neurono-
pathy (3), sensorimotor neuropathy (3), encephalopathy (2), optic
neuropathy (2), and chorea (1). Cerebrospinal fluid abnormalities,
identified in 17 patients (80.9%), included pleocytosis, supernumerary
oligoclonal bands, elevated protein or elevated IgG index. In a median
follow-up of 0.7 years, SCLC was detected in 9 patients (42.9%). Eight
patients had one or more coexisting autoantibodies: voltage-gated
calcium channel (3) or potassium channel (1), ganglionic acetylcho-
line receptor (3), GAD65 (2), NMO-IgG (1), ANNA-1 (1), or ANNA-3
(1). Immunosuppressive treatment was initiated in 8 and was deemed
beneficial in 3 (37.5%). Autoimmune myelopathy is often progressive
and warrants consideration of immunosuppressant therapy. The
patient’s autoantibody profile is an important guide to the diagnosis
of malignancy.

P120

Clinically isolated syndrome: subtle changes at neurological
examination at follow-up predict conversion to multiple
sclerosis

P. Vermersch, L. Bellengier, H. Zéphir, ]. de Seze; University of Lille II (Lille,
F); G-SEP (Lille, F); CHU de Strasbourg (Strasbourg, F)

Multiple Sclerosis 2006; 12: S1-5228

Background: In patients with a clinically isolated syndrome (CIS),
high numbers of magnetic resonance imaging (MRI) lesions and the
presence of oligoclonal bands in the CSF are predictive factors of
conversion to multiple sclerosis (MS). Clinical characteristics are
poorly associated with conversion to MS. Objective: To determine
if subtle changes at neurological examination predict early conversion
to clinically definite MS (CDMS). Methods: Patients presenting with
CIS suggestive of MS were included in a prospective study. All patients
were assessed clinically at baseline, 3 months later and every
6 months. Brain and spinal MRI in case of spinal cord presentation
were performed at inclusion. CSF analysis was performed in most of
the patients. The presence of some subtle changes during the follow-
up was systematically noticed in the medical record: decrease of
vibration at least in one limb, loss of the gag reflex, asymmetry
of tendon reflexes or a Babinski sign, nystagmus, disappearance of
cutaneous reflexes, Lhermitte’s symptom. Number of patients with
conversion to CDMS was considered. Results: Seventy-one patients,
45 females and 26 males, were included with a mean age of 31 years.
Presenting symptoms were optic neuritis (n = 16), spinal cord (n =24),
brainstem syndromes (16) or multifocal (n =15). The mean follow-up
was 39 months. CDMS was diagnosed in 41 patients (57.7%). Median
conversion time was 13.8 months. The clinical examination showed
the presence of at least one subtle clinical change at the follow-up
visits in 28 and in 8 cases in the group of patients who will convert to
CDMS and in the group of patients who will not convert to CDMS
respectively (p <0.01). The risk of conversion to CDMS was higher in
patients with oligoclonal bands (p <0.05) but not in patients with
baseline MRI fulfilling the Barkhof criteria. Comclusion: Subtle
clinical changes at neurological examination are predictive factors
of conversion to MS. Prospective clinical follow-up of the patients
after a CIS is important.

P121

Anti-thyroid antibodies in multiple sclerosis
O. Ekmekci, N. Yuceyar, A. Kocaman, M. Karadeniz; Ege University
(Izmir, TR)

Background: Thyroid dysfunction and anti-thyroid antibodies have
been reported in patients with MS and during interferon beta therapy.
Objective: The aim of this study was to determine frequency of anti-
thyroid antibodies and autoimmun thyroid disorders in patients with
multiple sclerosis. Methods: Seventy nine patients with clinically
definite MS were included (61 females and 18 males). The mean age of
the MS group was 40.5. The control group had been selected from
patients with the diagnosis of headache, back pain and without
inflammatory neurologic disease. Twenty patients were included in
control group with a mean age 37.5 (12 females and 8 males). In all
patients, serum samples were analysed for TSH and free thyroid
hormone levels (FT3 and FT4). Anti-thyroid antibodies such as
antithyroglobulin antibodies (TG Ab), anti-thyroid peroxidase anti-
bodies (TPO Ab) were also measured. All patients with high anti-
thyroid antibodies were evaluated by ultrasound and thyroid
scintigraphy. Results: High levels of anti-thyroid antibodies were
found in 18 patients with MS (%22). Eight of them had Hashimoto’s
disease and 10 patients had only high level antibodies. Three patients
with Hashimoto’s disease and 7 patients with pozitive levels of anti-
thyroid antibodies had undertaken treatments with interferon beta
before diagnosis of thyroid disease. Comnclusion: The results sug-
gested a correlation between autoimmun thyroid disease and MS as
interferon treatment.

P122

Natural course of exacerbations
A. Guseo; St. George Hospital (Székesfehérvdr, HUN)

The aim of the study was to analyse the time intervals between
exacerbations and their influence on following exacerbations,
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whether they are predictors of future progression. This work was based
on 547 clinically and laboratory supported definite MS patients
diagnosed and followed regularly by the same person in County Fejér
from 1980-2004. A cohort of 280 patients diagnosed from 1990
2001- corresponding to 2166 patient year- was separately analysed.
Results: The average exacerbations rate in yearly diagnosed cohorts
was 1.21 in the year of the diagnosis followed by 0.47 in the second
and 0.31 in the 3rd year and 0.24 after 12 years. The yearly average
exacerbation’s rate in yearly cohorts from 1990-2001 varied from
0.32-0.5. The average exacerbation’s rate in yearly diagnosed cohorts
decreased in the second year and a further decrease was seen in the
third year except the years 1991, 1996 and 1999, where the rate in the
third year was a little higher compared to the second year. Out of 547
cases 321 had 2, 3 or 4 exacerbations from the diagnosis until the end
of 2003. The average interval between exacerbations in the group with
2 exacerbations was 38.7 month, in the group with 3 it was 56.5 and
in the group with 4 was 38.9 month. In those having 3 or 4
exacerbations the interval between the 3rd and 4th exacerbation
was less than between the first and second. Those who have fewer
months between the first and second exacerbation had a faster
progression (10.6 month for those having 3 exacerbations in 1-3
years versus 51.71 month for those of 6-9 years intervals). It seems
that the interval between the first and second exacerbation deter-
mines the interval between later exacerbations and therefore the
progression of the disease. In the group of patients having 2
exacerbations the average time interval was 5.43/18.53/40.42 month
for those having the second exacerbation within 1/2 /3-4 years.
The longest interval between the 1st and 2nd exacerbation was in the
age group at onset 10-20 years (51.7) and was 28 month at 20-30 of
age, 46.3 month at age 30-40 and 32.3 month at age 40-50.
Conclusions: The average exacerbation’s rate in yearly diagnosed
cohorts dropped rapidly in the years following the diagnosis. The time
interval between the exacerbations in patients having 2—4 exacerba-
tions was determined by the interval between the first and second
exacerbation. Older age at first exacerbation shortened the time to get
the second one.

P123

Accidental diagnosis of multiple sclerosis - clinical and
ethical implications

H. Roshanisefat, S. Fredrikson; Karolinska University Hospital Huddinge
(Stockholm, S)

The more frequent use of magnetic resonance imaging (MRI) of the
brain of various reasons (trauma, headache etc) may show unexpected
abnormalities, including findings compatible with multiple sclerosis
(MS). The radiological “‘en passant”, findings may cause clinical and
ethical dilemmas in a person without symptoms indicative of MS. We
describe four such patients encountered at our centre over the last
year. Case 1: A 31 year old female was applying to a police academy
and needed a complete health examination. The patient had no
subjective symptoms and reported good previous health. Examination
revealed unilateral hearing loss. MRI of brain showed a pontine lesion.
CSF analysis showed oligoclonal bands (OB). Six months later the
patient developed sensory disturbances in both legs. Case 2: A 23
year old female, previously healthy, was found confused with seizures.
A neuroinflammatory lesion on MRI was suspected and CSF showed
only one band. She was discharged from hospital with a diagnosis of
encephalopathy. She had no other neurological focal symptoms or
signs. Two years later she had a new attack of confusion and sensory
symptoms. A new MRI scan of the brain showed lesions compatible
with MS. CSF showed OB. Later, the patient has developed incoordi-
nation and fatigue. Case 3: A 33 year old female was biking through
central Stockholm and got hit by a car at a traffic light. She was
transferred to Emergency Room and complained of having headache
but no other neurological symptoms. An acute CT of the brain showed
signs of white matter lesions. MRI of the brain showed two large
lesions, of which one was contrast-enhancing. CSF analysis showed
OB. Later, sensory symptoms and Lhermitte parestesiae have deve-
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loped. Case 4: A 37 year old female was applying to get a driving
license. She reported no neurological symptoms. A compulsory health
examination including testing of visual acuity and visual fields
revealed a right sided defect of her visual fields. MRI of the brain
showed more than 20 white matter lesions. CSF analysis showed OB.
In summary, “accidental” diagnosis of subclinical MS is not uncom-
mon and may have psychological consequences for the patient.
Practical and ethical implications of such an unexpected (subclinical)
diagnosis will be presented and discussed. A systematic study of the
occurrence of subclinical MS is warranted since the number of
“accidentally” diagnosed cases are expected to increase with further
spread of MRI scanning.

Pr124

Subclinical multiple sclerosis-how long does it remain
asymptomatic?

A. Siva, A. Altintas, S. Saip, H. Uygucgil, E. Karaaslan, S. Albayram, N.
Kocer, I. Civan; Istanbul University (Istanbul, TR); VKV American Hospital
(Istanbul, TR)

Objective: To study prospectively Subclinical Multiple Sclerosis (MS)
cases diagnosed by magnetic resonance imaging (MRI). Background:
Subclinical-MS is defined when clinically silent disease is diagnosed by
chance, either at autopsy or through neuroimaging (MRI). The
increasing use of MRI in various neurological problems and other
causes may reveal cases of subclinical MS, whose long term clinical
behaviour is unknown. Design/Methods: Seven (3 women) cases,
who were admitted to our MS Clinic because of an incidental MRI
diagnosis of MS were included in this study. All were asymptomatic
for MS and had a cranial MRI done because of causes unrelated to MS
(such as primary headaches). Initial MRI studies were evaluated
independently by two neuroradiologists blinded to the presentation
of the cases, who confirmed that MRIs were highly suggestive of MS in
all and fulfilling Fazekas MRI Criteria. The mean age at the time of the
initial MRI was: 38.28 +17.34. The total follow-up time after the
initial MRI was: 57.28 +42.4 months. All study cases were followed
regularly, both clinically and by MRI. Results: Three of the cases (two
men) developed neurological symptoms and signs suggestive of MS
during their follow-up period along with new MRI lesions, and
therefore converted to clinical MS. The mean time for conversion to
clinical MS after the initial MRI study was: 40.33 +21.12 months. The
total follow-up time after the initial MRI in cases who converted and
who didn t convert to clinical MS were: 58.25+54.62 and 56 +30.26
months respectively. All, but one of the cases continued to develop
new MRI lesions (some enhancing), consistent with MS, indepen-
dently from conversion to MS. Conclusions: Subclinical-MS diag-
nosed by MRI, may remain asymptomatic for many years or a lifetime,
despite continuing MRI activity. This observation is of importance in
understanding the disease behavior and in making long term treat-
ment decisions.

P125

Primary progressive multiple sclerosis: a comparative study
of the diagnostic criteria

J. de Seze, M. Debouverie, N. Waucquier, G. Steinmetz, S. Pittion, H. Zephir,
M. Fleury, F. Blanc, P. Vermersch; CHU de Strasbourg (Strasbourg, F); CHU
de Nancy (Nancy, F); CHU de Lille (Lille, F)

In approximately 85% of cases, the onset of multiple sclerosis (MS) is
marked by relapses and a relapsing—remitting course. In the remain-
ing cases, the course of the disease is progressive (PPMS) from the
onset and disability accumulates over time. Successively 3 set of
criteria for PPMS have been proposed by several panel of expert
(Thompson et al ., 2000; McDonald et al ., 2001; Polmann et al.., 2005).
lesions, or four to eight brain MRI lesions with positive visual evoked
potential (VEP). To date, no study has focused specifically on the
application of the different criteria for PPMS including the new
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proposed criteria. In the present study we retrospectively assessed the
different sets of criteria for PPMS in order to determine their
sensitivity in a non research, clinical setting. We retrospectively
reviewed the records of 5419 MS patients followed-up in three MS
centers, 695 (12.8%) were classified as PPMS. Of these PPMS patients,
261 had had at least a one-year disease progression and all the
necessary tests to apply the different diagnosis criteria, including
brain and spinal cord MRI, VEP and CSF analysis, and were included in
the study. Applying the Thompson criteria, 168 patients (64.4%) had
definite PPMS, 84 patients (32.2%) had probable PPMS and 9 patients
had possible PPMS (3.4%). Applying the McDonald criteria, 180
patients (69%) had PPMS. Applying the revised McDonald criteria,
194 patients (74.3%) had PPMS: 71 patients (27.2%) had three criteria,
a subgroup of patients where CSF analysis could be considered
unnecessary, 103 patients (47.1%) had two criteria, 64 patients
(24.5%) had one criterion and three patients had no criteria. The last
two groups were classified as not PPMS. Our study demonstrates that
the revised McDonald criteria are more sensitive than the previous
McDonald criteria as it is now possible to include patients with
normal CSF in the diagnosis of PPMS if they have an imaging work-up
highly suggestive of MS. However, McDonald criteria are less sensitive
than the Thompson criteria. There is now a need for a prospective
study of a cohort in order to confirm these data and to assess the
specificity of each set of criteria.

P126

Acute demyelinating encephalomyelitis: a cohort study of 60
patients

J. de Seze, M. Debouverie, H. Zephir, C. Lebrun, F. Blanc, V. Bourg,
S. Wiertlewski, D. Laplaud, E. Le Page, R. Deschamps, P. Cabre, ]. Pelletier,
1. Malikova, P. Clavelou, V. Jaillon, G. Defer, P. Labauge, O. Gout,
C. Boulay, G. Edan, P. Vermersch; CHU de Strasbourg (Strasbourg, F); CHU
de Nancy (Nancy, F); CHU de Lille (Lille, F); CHU de Nice (Nice, F); CHU de
Nantes (Nantes, F); CHU de Rennes (Rennes, F); Fondation Rotschild (Paris,
F); CHU de Pointe a Pitre (Ponte a Pitre, F); CHU de Marseille (Marseille, F);
CHU de Clermont-Ferrand (Clermont-Ferrand, F); CHU de Caen (Caen, F);
CHU de Nimes (Nimes, F); CH de Mulhouse (Mulhouse, F)

Acute demyelinating encephalomyelitis (ADEM) is characterized by a
severe inflammatory attack frequently secondary to infectious events
or vaccinations. To date there is no clear criteria for ADEM rather for
the first clinical event than for the risk of an evolution through
multiple sclerosis. The aim of this study was first to define the
spectrum of ADEM in a large multicentric cohort then to found
predictive criteria for an evolution through clinically definite multiple
sclerosis. We retrospectively studied 60 patients without any previous
history suggesting inflammatory event. We excluded patients under
15 years. Clinical presentation were considered atypical when we
observed aphasia, hemiplegia, seizure or confusion. All patients had a
CSF analysis and a brain MRI. Spinal cord MRI was performed in 43
patients. After a mean time follow-up of 3.4 years, patients were
classified into 3 subgroups: multiphasic ADEM (MDEM) (n=6),
monophasic ADEM (n =35) and multiple sclerosis (n =19). We only
performed statistical analysis for the 2 last subgroups. We did not
found any differences concerning demographical data. ADEM had
more frequently atypical symptoms (74.3%) than multiple sclerosis
(42.1%) (p =0.018). Oligoclonal bands (OCB) were more frequently
observed in multiple sclerosis (84.2%) compared with ADEM (20%)
(p <0.001). ADEM had more frequently grey matter involvement
(basal ganglia or cortical lesion) (60%) than multiple sclerosis (10.5%)
(p <0.001) and less frequent corpus callosum involvement (22.3%
versus 78.9%, p <0.001). If we considered at least 2 of the 3 following
criteria for the distinction between ADEM and multiple sclerosis:
atypical clinical symptoms, OCB or grey matter involvement, 29 of
the 35 patients (82.9%) with monophasic ADEM, and 18 of 19
patients (94.7%) with multiple sclerosis were classified in the appro-
priate category. This study underlined several differences concerning
the risk of an evolution through clinically definite MS after a ADEM.

Multiple Sclerosis 2006; 12: S1-5228

We propose differential criteria whom appear discriminant. These
criteria should be tested in a larger prospective cohort.

P127

Diagnosis and management of patients experiencing a clini-
cally isolated syndrome suggestive of CNS demyelinating
disease

K. Selmaj, S. Bohlega, M. Chofflon, S. Gebeily, R. Gouider, E. Havrdova,
D. Karussis, A. Miller, H. Pakdaman, B. Singhal, L. Vécsei; Medical
University of Lodz (Lodz, PL); King Faisal Specialist Hospital and Research
Centre (Riyadh, SA); Hopital Cantonal de Geneéve (Geneva, CH); Lebanese
Hospital Geitawi (Beirut, LBN); Razi Hospital (Tunis, TN); University
Hospital (Praha, CZ); Hadassah Hebrew University Hospital (Jerusalem,
IL); Carmel Medical Center (Haifa, IL); Behshtee University (Tehran,
IR); Medical Research Centre (Mumbai, IND); University of Szeged (Szeged,
HUN)

Following the introduction of new criteria for multiple sclerosis (MS)
diagnosis (McDonald et al., 2001; revised in 2005), earlier diagnosis of
the disease is feasible, even after a single demyelinating event.
However, management of these patients with early symptoms sugges-
tive of MS is still controversial. Patients experiencing a first clinically
isolated syndrome (CIS) suggestive of central nervous system demye-
linating disease are at risk of developing MS (up to 85% may
eventually convert to clinically definite MS). Guidance for managing
these patients is not yet available, although there is evidence that
early therapeutic intervention is beneficial in MS. With this aim, a
group of MS experts have developed an algorithm for the manage-
ment of patients presenting with CIS. Once a patient is diagnosed
with CIS, magnetic resonance imaging (MRI) of the brain and spinal
cord should be performed to look for evidence of lesions. About one
third of patients with CIS have a normal MRI at baseline, and these
patients should undergo clinical and MRI follow up, ideally every 3
months. There is evidence to suggest that some patients in this group
may be at higher risk for conversion to MS than others (e.g. those with
motor, cerebellar, or brainstem symptoms/signs; positivity for, or
presence of, oligoclonal antibodies in the cerebrospinal fluid [CSF]; or
pathological evoked potentials [EPs]). Of the patients with CIS and
abnormal MRI, a number of different factors may indicate increased
risk of conversion to MS including fulfillment of the revised Barkhof
criteria (1997; revised in 2000) and multifocal presentation or signs of
brain atrophy. Patients who meet the revised Barkhof criteria or show
positive CSF or visual EP results should be eligible for disease-
modifying drug therapy if they fulfill any of the following conditions:
motor, cerebellar or brainstem involvement, multifocal presentation,
poor recovery after the first demyelinating event, active MRI (>9 T2
lesions, >1 Gd-enhancing lesion or signs of early axonal damage), or
confluent lesions. Patients who do not meet these criteria should
undergo clinical and MRI follow up, ideally every 3 months. These
guidelines will help physicians to manage patients presenting with
CIS, with the aim of delaying conversion to MS and maximizing the
benefit of therapeutic intervention.

P128

Clinical and magnetic resonance imaging findings of
siblings from a Turkish family with mother diagnosed as
multiple sclerosis: case report

O. Anlar, R. Sayin, M. Kayan, T. Tombul, O. Unal; Ataturk’s Hospital
(Ankara, TR); Yuzuncu Yil Uniniversity (Van, TR).

Background: Subclinical demyelinating lesions may occur in brains
of the first-degree relatives of multiple sclerosis (MS) patients. The
high rate of consanguineous marriages in Turkey makes it an
interesting population in the context of genetic susceptibility to MS.
We report the clinical and cranial magnetic resonance imaging (MRI)
findings of six siblings from a Turkish family with mother diagnosed
as MS. Methods: Neurological examination and cranial MRI exam-
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inations were performed in four daughters and two sons from a family
with mother clinically diagnosed with definite MS. The mother and
father are second-degree relatives. Results: Neurological examina-
tion was normal in all siblings except one daughter who had left
hemihypoestesia and loss of joint position sense. MRI findings were
abnormal in all individuals. There were multiple foci of demyelinating
sub cortical and periventricular lesions in all of them. Conclusions:
Some reports provide detailed neurological as well as neuroradiologi-
cal findings on members of MS families. However diffuse white matter
lesions in individuals of MS families may occur, it can not find a
history of underlying medical illness of demyelination. Our results
suggest that foci of demyelination might be expected in clinically
normal offspring of parents with MS, possibly reflecting a genetic
predisposition to subsequent development of MS. Clinical follow up
and MRI studies of the first-degree relatives when classifying them as
healthy are sometimes important.

P129

Clinical, laboratory, MRI, and electrophysiologic findings in
acute transverse myelitis: comparison between patients
with and without multiple sclerosis

S.H. Hwang, S.B. Kwon, S. Jung, K.H. Kwon, B.C. Lee; Kangnam Sacred
Heart Hospital (Seoul, KOR)

Background: Acute transverse myelitis (ATM) is a pathogenetically
heterogeneous inflammatory disorder affecting the spinal cord at one
or more segments. Therefore, the identification of discriminatory
findings providing clues of the underlying etiologies is needed.
Moreover, there is paucity of comparison studies correlating the
MRI and electrophysiological changes in ATM with and without
multiple sclerosis (MS). In Korea, the spinal cord is the most
commonly affected site of MS and its clinical features often resemble
those of ATM. As the prognoses of these two conditions are different,
it is important to distinguish them from each other. The purpose of
this study was to evaluate discriminatory findings that could help
differentiate ATM from MS. Methods: We analysed the clinical,
imaging, electrophysiological, laboratory findings and outcome pro-
files in myelitis with and without MS. Results: We identified 70
patients, and compared non-MS-related ATM (ATM, n=52) to
myelitis associated with MS (ATM-MS, n =18). The ATM patients
were significantly older than ATM-MS patients at the time of the
diagnosis (p <0.05). A motor weakness was more frequent in ATM
than in ATM-MS where symptoms were predominantly sensory
(p <0.05). Spinal cord MRI revealed monosegmental involvement of
spinal cord was more frequent in ATM-MS, in contrast to ATM, where
lesions involved two or more vertebral levels (p <0.05). CSF oligo-
clonal bands were frequent in ATM-MS but not statistically signifi-
cant. Abnormalities (assessed by summation of number of abnormal
studies) of neurophysiological tests including visual evoked potential
(VEP), brain stem auditory evoked potential (BAEP) and median and
tibial somatosensory evoked potentials (SEP) are more frequent in
ATM-MS (p <0.05). Clinical outcomes defined on the basis of three
months modified Rankin scale was better in ATM-MS than in ATM
(p <0.05). Conclusion: ATM and ATM-MS may be differentiated on
the basis of clincal, length of vertebral involvement on MRI, electro-
physiological and outcome data, and these findings may provide
therapeutic implications for patients with myelitis.

P130

The natural history of primary progressive multiple sclero-
sis in Lorraine, eastern France
M. Debouverie, S. Pittion-Vouyovitch on behalf of the Lorsep Group

Background: Primary progressive multiple sclerosis (PPMS) has a
distinct progression phenotype. Only few longitudinal natural history
studies on PPMS have been carried out. In the current studies, we
examined the patient characteristics, disease progression, and asso-
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ciated risk factors in the PPMS population of Lorraine, France.
Method: The natural history of the PPMS population in Lorraine,
France was assessed using the LORSEP (Lorraine Multiple Sclerosis)
cohort of definite MS. The main parameters examined were the time
to progression from onset to Expanded Disability Status Scale (EDSS)
scores of 4, 6, and 7 and the time between assignment of EDSS scores
of 6 and 7. Risk factors for progression including sex, age of onset and
symptoms at onset were also examined, and progression time to
EDSS 7 based on progression time to EDSS 6 studied. Results: Of the
2871 patients with definite multiple sclerosis in the original study,
359 (12.5%) had PPMS. The mean duration of disease was 13.6 years
(range, 1.7 to 53.6 years), the median age at onset was 41.7 years
(25%Q1 =34.7; 75%Q3 =50.0), and the male/female ratio was 1/1.36.
The median time to EDSS scores of 4, 6 and 7 were (in years) 3.0 (95%
CI=2.81t03.7),9.9 (95% CI=9.0 to 10.6), and 17.0 (95% CI =14.9 to
19.0). Five years after onset, 25% required a cane, and after 15 years,
this increased to 75%. It was not possible to predict the time to
EDSS scores of 6 or 7 or the time between assignment of scores of 6
and 7 based on the sex, age at onset, or symptoms at onset.
Conclusion: This natural history study describes likely long-term
outcomes of PPMS and can be used along with the results of other
studies to design and interpret clinical trials for this disease. In
addition, it was not possible to predict the natural history of PPMS
on the basis of the clinical parameters.

P131

To assess the prevalence of Sjogren’s syndrome in patients
with multiple sclerosis in Korea

H.J. Kim, ].H. Min, M.]. Kim, ].J. Sung, K.W. Lee; Seoul National University
Hospital (Seoul, KOR)

Background & objective: Sjogren’s syndrome (SS) may be consi-
dered in the differential diagnosis of multiple sclerosis(MS). Age at
onset and clinical presentation are similar in SS and MS. However,
occurrence of SS in definite cases of MS has been recently reported.
Only one study reported of prevalence of SS in patients with MS in
asia. So we wanted to know the prevalence of SS in patients with MS in
Korea. Method: We retrospectively studied 60 patients with multiple
sclerosis as defined by recent criteria. Clinical laboratory, and MRI
findings in the these patients. For the SS screening, we used the
revised European criteria. The criteria was used to study 11 patients
the complained of xerophthalmia and xerostomia. Xerostomia was
evaluated clinically and by Scirmer test without local anesthesia.
Xerostomia was evaluated clinically and by salivary scintigraphy. We
also performed minor salivary gland biopsy in 5 patients the
complained of sicca complex (xerophthalmia or xerostomia). The
presence of Ro(SS-A) and La(SS-B) antibodies was also evaluated. We
considered patients meeting four or more criteria as having four or
more criteria as having definit SS. Results: Five patients met criteria
to be diagnosed with SS (at least four criteria). All patients were
women, aged with 28 to 55 years symptom onset. This prevalence is
higher than in the general population and implies that SS can mimic
MS. Conclusion: Our study shows that out of 60 consecutive patients
with MS, 5 patients had a diagnosis of SS. This rate is slightly higer
than the usually accepted prevalence of SS in the general population.
So we propose that screening for SS should be considered in all
patients with MS.

P132

Relapsing demyelinating disease of both central and peri-
pheral nervous system

H. Zéphir, T. Stojkovic, ]. de Séze, O. Outteryck, C. Maurage, C. Monpeurt,
P. Chatelet, E. Ovelacq, P. Vermersch; CHRU de Lille (Lille, F); Centre
Hospitalier de Bethune (Béthune, F)

Background: Multiple Sclerosis (MS) is a demyelinating disease of
the central nervous system (CNS) but in very few cases, associations
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with clinical and electromyographical findings typical of chronic
inflammatory demyelinating polyradiculopathy (CIDP) have been
described. Methods: We reported the clinical, radiological, biologi-
cal, neurophysiological and outcome data of 1 woman and 4 mens
having both relapsing CNS and peripheral nervous system (PNS)
demyelination disease, different from typical MS and CIDP. Results:
They all have a relapsing disease course of MS over time where PNS
involvement seem to be secondary to tne CNS involvement. They all
fulfilled Barkhof’s criteria for spatial dissemination on magnetic
renonance imagery (MRI), and McDonald’s criteria for MS. No one
had oligoclonal bands in CSF, and only one had transient pleiocytosis.
Two of them had typival white matter changes and also grey matter
lesions. No multisystemic inflammatory disease and no metabolic or
inflammatory factor for peripheral neuropathy was found.On electro-
myography, they all fulfilled Nicolas et al’s criteria, and 4 of them
fulfilled the more stringent Ad Hoc’s criteria of 1991 for CIDP.
Electromyography showed no conduction block but a homogeneous
demyelinating peripheral neuropathy. Nerve biopsy was perfo-
mormed in 2 patients; histological data were in favor of CIDP.
Improvement of the clinical status and the neurophysiological
parameters were observed in 3 patients after IgG IV (n=1) or
cyclophosphamide (n = 2). Discussion: In all patients the occurrence
of PNS and CNS demyelination, the lack of oligoclonal bands, the
diffuse homogeneous peripheral demyelination without conduction
block highlight pathogenic mechanisms different from MS and CIDP.
The chronology of the clinical events suggest a peculiar entity
different from what occur in acute demyelinating encephalomyelitis
(ADEM). These cases suggest that immunological reactivity against
antigens common to peripheral and central myelin may explain the
demyelinating disease of both CNS and PNS. However, these antigens
had to be determined.

P133

Neurosarcoidosis in a well-established definite multiple
sclerosis: a case report

S. Vukusic, F. Durand-Dubief, E. Jouanneau, A. Jouvet, C. Renoux,
R. Marignier, R. Scherer, C. Confavreux; Hopital Neurologique Pierre
Wertheimer (Lyon, F)

We report an exceptionnal case of neurosarcoidosis developping more
than 15 years after onset of MS. An Algerian woman was first seen in
1990 for a history of progressive walking disturbances, upper limb
weakness, acroparesthesia and bladder dysfunction for several years.
There was no superimposed relapse. Biological work-up was negative
for general inflammation, viral infections and auto-antibodies. CSF
showed pleiocytosis (12 plasma cells/mm?), elevated IgG Index (1.60)
and oligoclonal bands. VEP were altered in both eyes. Brain MRI was
suggestive of MS, with typical ovoid lesions, predominantly in the
periventricular regions but also in the brainstem. She was diagnosed as
primary progressive MS and received no specific immunoactive
treatment. She returned in 2005 for therapeutic advice, because of a
subacute deterioration since April 2004. MS relapse was then diag-
nosed and treated with IV methylprednisolone. MRI showed one
gadolinium enhancing lesion diagnosed by the radiologist as a new
MS lesion. Her state deteriorated further in 2005 and her neurologist
questionned the need for chemotherapy with cyclophosphamide or
mitoxantrone. Because of the unusual clinical presentation and aspect
of the scan of 2004, a new brain MRI was performed. It revealed a
voluminous pseudotumoral lesion, with mass effect on the lateral
ventricle, a large zone of oedema, with intense and heterogeneous
enhancement. There was no biological sign of inflammation, but
chronic lymphopenia. CSF analysis gave similar results. A stereotactic
brain biopsy showed granulomatous lesions, with several lymphoe-
pithelioid granuloma, without caseiform necrosis. Pathology was
suggestive of neurosarcoidosis. She had bilateral hilar adenopathies
on thoracic CT scan, also compatible with sarcoidosis, but fibroscopy
failed to confirm the diagnosis. Ocular fundoscopy showed sequelae
of possible iritis. Complementary investigations showed no hypercal-
cemia and normal angiotensin conversion enzyme level. The
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patient received IV methylprednisolone, followed by oral prednisone
1 mg/kg/day with a progressive tappering over more than 1 year.
Improvement was rapid and continuous, both clinically and on
successive MRI scans. This case report stands out in many ways. It
leads to question the previous diagnosis of MS in the setting of this
new diagnosis of neurosarcoidosis. It emphasizes the worth of
searching for an alternative cause in case of an unusual clinical
evolution or MRI aspect.

P134

Spinal multiple sclerosis in Taiwan: a cross-sectional retro-
spective study

C.P. Tsai, C.Y. Liu, K.H. Chang, L.S. Ro; Taipei Veterans General Hospital
(Taipei, TW); Chang Gung Memorial Hospital (Taipei, TW)

Spinal multiple sclerosis (MS) has been reported in western popula-
tion. Like opticospinal MS, the concept of spinal MS as a distinct
entity or as a subtype of MS has not been well defined. Addressing the
clinical courses of spinal MS would help to delineate the whole feature
of idiopathic inflammatory demyelinating diseases. This study aims to
assess the clinical characteristics and response to therapy of spinal
MS. A cross-sectional retrospective review of patients with MS or with
myelitis presenting with restrictive and recurrent symptoms on spinal
cords, recruited during Jan 92 and Dec 01 in 2 medical centers in
Taiwan, was performed. Patients with optic neuritis were excluded
from the study. Retrospective review was performed on 18 patients
(4 men/14 women) with spinal MS. The ages at onset were 45+6.3
years for men and 34.1+11.4 years for women. 2 to 8 episodes of
paresis attack were encountered within 5 to 14 years of follow-up. At
the first attack, 5 patients experienced quadriparesis, another
5 encountered paraparesis, and the remaining 4 had monoparesis.
All the motor and sensory symptoms that occurred in the beginning
were asymmetrical, and involved more than 2 segments of spinal cord
(21/27, 77.8%) (5.1+3.8 segments). During the follow-up, affected
spinal levels can accumulate to as many as 16 segments (5.9 +4.5
segments). Those having higher CSF white blood cells (WBC) count
showed lower immunoglobulin gamma (IgG) index (p =0.167). On
the other hand, those who presented with higher IgG index (>0.69)
have less accumulative cord lesions (p =0.044). Visual evoked poten-
tials were abnormal in 2 patients; both of them encountered 7 attacks,
with mean annual relapsing rate of 1.17 and 0.86 respectively, higher
than the other 16 patients (p =0.031). For their treatment, 13 patients
received corticosteroids in the acute stage and 3 patients underwent
subsequent interferon-beta therapy. Spinal MS is similar to that of
opticospinal MS in Taiwan in various aspects such as age at onset,
percentage of female patients, and annual relapse rate. Patients with
primary progressive courses were not seen in this study. Higher
CSF cell count and lower IgG index in 2 patients may imply 2 disease
entities. For patients who presented with detrimental courses initially,
early diagnosis and treatment with interferon-beta should be empha-
sised. Further investigation need to be done to assess the association
of CSF WBC count, IgG index and interferon-beta with spinal MS.

P135

PEDIAS: pilot multicentre observational study aiming to
standardise diagnosis of an inflammatory neurological
event leading patient to consult for the first time

O. Gout, T. Moreau, S. Allouche, M. Debouverie on behalf of the Club
Francophone de la Sclerose en plaques

Background: Multiple sclerosis (MS) is the most common cause of
neurological disability in young adults with a wide distribution within
European countries, ranging from 1/1000 to 1/800 inhabitants in 2004
with 50,000 to 70,000 patients in France. Great variety of MS clinical
expression delays diagnosis. Previous studies showed that first con-
sultation is mostly preceded by undetected inflammatory events, such
as optic neuritis, isolated brainstem or spinal cord syndromes. More-
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over 60% to 80% of patients with clinical isolated syndrome (CIS)
suggestive of MS and brain lesions at magnetic resonance imaging
(MRI) will develop clinically definite MS (CDMS). These observations
emphasize importance of early recognition of inflammatory process,
and early therapeutic management. Objectives: PEDIAS was designed
to standardize diagnosis of a first event of inflammatory demyeliniza-
tion (FEID) and suggestive antecedents of MS. Percentage of real CIS or
CDMS will be evaluated. Methods: PEDIAS was designed to enrol in
14 neurological reference French hospitals, 170 patients (about 8.5% of
2,000 new cases of MS diagnosed in France yearly), over 18, hospita-
lized or consulting for a FEID, and to document environmental and
familial factors likely to impact disease management. Two visits were
scheduled. At Initial visit (IV), patient was provided with a self-
reported questionnaire. At next planned final visit (FV), patient
returned it, neurologist reviewed data and completed neurologist
questionnaire. Patient questionnaire included demographic, socio-
geographic features, neurological relevant history with regard to prior
symptoms lasting more than 24 hours and familial neurological
history. Neurologist questionnaire specified onset of disease flare-up,
supposed neurological lesion localisation, Expanded Disability Status
Scale (EDSS) score, available complementary investigations (MRI
results, Barkhof Criteria evaluation, and Cerebrospinal Liquid analy-
sis). Neurologist confirmation of previous relevant inflammatory
events permits to conclude to CDMS diagnosis in some patients.
Results and Conclusions: A total of 191 patients were recruited in
12 months by 32 active investigators in 21 wards. So far, data from 114
patients are available for both IV and FV to be analyzed. Study is
ongoing and results will be provided when available.

P136

Allergic reactions and the risk of multiple sclerosis
L. Bolokadze; Kharkov Medical University (Kharkov, UKR)

Background: 1t is unclear whether allergic diseases are associated
with multiple sclerosis (MS), but histamine 1 receptor blockers, used
in the treatment of allergic conditions, decreased the severity of
experimental autoimmune encephalomyelitis (an animal model of
MS). Objective: To assess the association of allergy history and use
of histamine 1 receptor blockers with the risk of MS. Methods: Using
a case-control study nested in the Kharkov Medical Center of Multiple
Sclerosis, we identified 99 incident cases of MS with at least 5 years of
follow-up before their first symptoms (index date). Up to 10 controls
matched to the cases by age, sex, general practice, and time in the
cohort were selected. Previous history of allergic disease and use of
histamine 1 receptor blockers in the 5 years before the index date were
assessed through computerized medical records. Results: History of
any allergic condition in the 5 years before the index date was not
associated with MS risk (adjusted odds ratio [OR] 1.3, 94% CI 0.9 to
1.9). However, use of sedating histamine 1 receptor blockers was
associated with decreased MS risk (adjusted OR 0.3, 94% CI 0.2 to 0.8).
Conclusion: These results do not support a strong link between
allergic conditions and multiple sclerosis (MS) risk but suggest a
possible beneficial effect of antihistamines on the onset of MS.

P137

Chronic inflammatory demyelinating polyneuropathy
developed in a patient with multiple sclerosis treated with
interferon-beta-1b

B.J. Kim, S.B. Koh, KW. Park, D.H. Lee, C.N. Lee; Korea University
Medical Center (Seoul, KOR)

Some of the cell and humorally mediated immune responses that
contribute to the development of chronic inflammatory demyelinat-
ing polyneuropathy (CIDP) resemble those implicated in multiple
sclerosis (MS). Because of these pathogenic similarities between the
two diseases, preliminary studies have evaluated the effects of
interferon beta formulations in the treatment of CIDP. However, the
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efficacy of Interferon, which has been widely used for relapsing-
remitting MS (RRMS), is controversial in the cases of the patients with
CIDP. We report here a 31year old woman with relapsing-remitting
type MS treated with IFN beta-1b over 2 years who developed overt
CIDP. On neurologic examination, all tendon reflexes were decreased.
Electrophysiologic study revealed demyelinating type motor-sensory
polyneuropathy. She responded favorably to steroid. This case
suggests that IFN-beta-1b treatment may not prevent development
of CIDP.

P138

The association of celiac disease with multiple sclerosis

R. Abolfazli, A. Mirbaghri, M. Rabbani, H. Pakdaman;Tehran University
of Medical Science (Tehran, IR); Shahid Beheshti University of Medical
Science (Tehran, IR)

Multiple sclerosis (MS) & celiac disease (CD) are both considered
immune-mediated diseases. Improved screening for antibodies asso-
ciated with CD (i.e., anti-gliadin[AGA], anti-endomysial, and anti-
tissue transglutaminase) has improved the detection of CD in recent
years. Numerous neurologic conditions have a reported association
with established CD. Previous researchers have investigated the role of
a gluten-free diet in the treatment of MS & found no benefits. We
have investigated the association of CD with MS. Methods: Using
ELISA, we estimated serum IgG & IgA anti-gliadin & IgA anti-
endomysial antibodies in 34 MS patients (29 females), which were
new cases or previous cases without immunosuppression treatment
at least for the last 6 months. (mean age 29.6 years, range 15—
46 years, 30 RR MS & 4 SP MS). None of the patients had specific
symptoms suggestive of CD, any suggestive family history, or features
suggestive of malabsorption. 34 random anonymous blood donors
(17 female) were used as serologic controls (mean age 31.4 years, range
19-50 years). The individuals in MS group & in control group with
anti-gliadin antibody (IgG or IgA) above the normal range underwent
duodenal biopsy. Results: In MS group, high levels of IgG AGA were
found in 2 of 34(5.9%), just like IgA AGA (5.9%) & in controls IgG
AGA was detected in 5.9%and IgA AGA in 2.9%, (p-value =1.00 and
0.6). So there were no significant differences between IgG and IgA
AGA levels in patient and control groups. IgA anti-endomysial was not
found in any of the patients, similar to the controls. After biopsy, only
in 2 patients of MS group there were mild villi changes with chronic
inflammatory cells but the specific pathological features of celiac were
absent. The other biopsies were normal. Normal values of IgA anti-
endomysial in MS group were higher than controls (1.66 versus 1.04,
p-value =0.041). Conclusions: 11.8% (5.9% IgG, 5.9% IgA) of our
MS patients and 8.8% (5.9% 1gG, 2.9% IgA) of our blood donor
controls had high levels of AGA, with normal IgA anti-endomysial
which is more specific for CD, while the GI biopsies in both groups
were not specific for celiac. Therefore AGA in any neurologic case
should be interpreted with caution status. Present study showed there
is no association between MS & CD.

P139

A comparison of interferon beta treatment outcomes in
patients with CIS: BENEFIT, CHAMPS and ETOMS
W. Cendrowski; Neurological Out-Patients Clinic (Warsaw, PL)

Background: Strong ration argues for using interferon beta (IFN
beta) in patients with clinically isolated syndromes (CIS) who are at
risk of conversion into clinically definite multiple sclerosis (CD MS).
Objective: To compare preventive effects of Betaferon® (BENEFIT
study), Avonex® (CHAMPS study) and Rebif® (ETOMS study) in CIS
patients showing the risk of CDMS development. Patients and
Method: Three cohorts of 468, 383 and 262 patients with CIS were
compared in this meta-analysis. Results: Smaller proportions (28%,
21%, 34%) of CIS patients progressed into CDMS after 2 years in the
Betaferon® group (875 ug weekly), in the Avonex® group (30 ng per
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week) and in the Rebif® group (22 pg once a week) as compared to
placebo groups (45%, 35%, 45%); p between 0.047 and 0.00007. The
mean number of days to CDMS development was prolonged by 3 IFNs
beta products (363, 371, 569 days) but not by placebo (255, 309,
252 days); p ranging from <0.05 to 0.00007. Cummulative prob-
ability of the CDMS development was significantly reduced in all
studies (rate ratios 0.54, 0.56, 0.65). Mean or median number of new
T2-related brain lesions was smaller in the verum groups than in the
placebo groups. The numbers reached 1.0, 2.1, 2.0 after IFN beta
treatment and 2.0, 5.0, 3.0 after placebo treatment; p between <0.001
and 0.00007. Mean or median number of new enhancing (Gd+)
lesions was significantly reduced in the Betaferon® group and
the Avonex® group (0 and 0.4) as compared to the placebo groups
(2.0 and 1.4). Reduction was not the case in the Rebif® cohort
and in control cohort in the ETOMS study (0.5 vs. 0); p=0.809.
Conclusion: Despite clinical differences at onset and at initial MRI
indices this comparison proved that 3 products of IFN beta partially
prevented or delayed conversion of CIS into CDMS and hampered
evolution of new T2-related and enhancing brain lesions.

P140

Clinically isolated syndromes: practical evaluation of multi-
ple sclerosis risk and therapeutic options
W. Cendrowski; Neurological Out-Patients Clinic (Warsaw, PL)

Background: Clinically isolated syndromes (CIS) suggestive of
multiple sclerosis (MS) may be classified to a number of subtypes.
Therapeutic options in these subtypes are unlike and disputable.
Objective: To present classification of CIS subtypes and therapeutic
choices depending on clinical features, MRI indices and oligoclonal
bands (OB) in the CSF. Patients and Method: Conversion risk of
CIS into clinically definite MS (CDMS) was analyzed in 6 series of
276 patients within 4.62 years (range 0.91-14.08 years). Classification
of CIS included 6 subtypes: 1) mild attack with recovery, normal
brain MRI, absent OB, 2) light attack with improvement, 1 T2-related
lesion, negative OB, 3) moderate attack with incomplete recovery,
2 T2-lesions or 1 contrast enhancing lesion (CEL), positive OB,
4) severe attack, 3-8 T2 lesions or 1 CEL, brain atrophy, present OB,
5) mild attack and some scores of T2 brain lesions (>9), 6) severe
attack with single subtentorial lesion. Results: Risk of CDMS in the
1st subtype is minimal (9%) and rational choice is to wait until the
second relapse. Probability of CDMS development in the 2nd and
the 6th subtype is small (17%). Control MRI and complementary
diagnostics are stronly indicated. Methylprednisolone (MP) in the 1st
and the 2nd subtype is not recommended. Risk of CDMS in the 3rd,
4th and Sth subtype is moderate (41%) or high (62%). MP and
subsequently interferon beta have to be considered in these subtypes.
Early plasmapheresis is therapeutic option in the 4th and 6th subtype
resistant to MP treatment. Comclusion: Various options for
delaying or initiating MP and immunomodulating therapy may be
used in CIS subtypes depending on disability, clinical course, brain
MRI pathology and presence of OB in the CSF.

r141

8-year follow-up of rehabilitation outcomes in secondary
progressive multiple sclerosis

W. Cendrowski, A. Kwolek, E. Wieliczko; Neurological Out-Patients
Clinic (Warsaw, PL); Institute of Physiotherapy-University of Rzeszow
(Warsaw, PL)

Background: Long-term follow-up study is required to establish
whether the benefit of rehabilitation in secondary progressive multi-
ple sclerosis (SP MS) is maintained over a significant period of time.
Objective: To assess 8-year impact of multidisciplinary inpatient
rehabilitation on disability (DS) level in SP MS patients. Patients and
method: Forty patients (22 females, 18 males) with SP MS have been
included into this study. Mean age of patients was 53.3 +10.2 years
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and mean duration of the disease 22.8 +8.90 years. Patients have
undergone on average 3 monthly cycles of inpatient and multi-
disciplinary rehabilitation. Disability level was evaluated at Kurtzke’s
scale and disability progression ratio (DPR) was calculated as a
quotient of DS points divided by months of MS duration. Results:
Prior to the first rehabilitation cycle DS score was 5.47 +1.34 pts. and
after last course it slightly improved to 5.28 + 1.27 pts. (Wilcoxon test,
p=0.001). At 8-year follow-up there was evident worsening of DS
level in all patients and 3 of them died (7%). DS score significantly
increased to 7.09+0.96 pts. (p=0.0001). Mean DPR per month
during cummulative rehabilitation period was lower than in the
course of post-rehabilitation period: —0.062+0.63 vs. +0.19+0.14;
p=0.0001. Conclusion: Multidisciplinary inpatient rehabilitation
temporarily slowed DS progression in SP MS. This benefit declined
over time, reinforcing the need for continuity of symptomatic and
neuroprotective therapy.

P142

Communicating the diagnosis of multiple sclerosis - A
qualitative study

A. Solari, N. Acquarone, E. Pucci, V. Martinelli, M.G. Marrosu, M. Trojano,
C. Borreani, M. Messmer Uccelli; C. Besta National Neurological Institute
(Milan, 1); Organisation & Development Department (Genoa, I); Hospital of
Macerata (Macerata, 1); Scientific Institute and University Ospedale San
Raffaele (Milan, I); University of Cagliari (Cagliari, 1); University of Bari
(Bari, 1); Istituto Nazionale per la Cura dei Tumori (Milan, I); Italian
Multiple Sclerosis Society (Genoa, I)

Background: Studies on communicating a diagnosis of multiple
sclerosis (MS) are few, and all reveal communication and information
deficits. Objective: To explore personal experience of the commu-
nication of the MS diagnosis from the perspective of people with
MS and health professionals. Design: Qualitative study of data
obtained in two sets of focus group (FG) meetings with people with
MS, and one FG meeting with heath professionals. Setting: One
patient FG involved people from northern Italy; the other involved
people from central and southern Italy. The health professional FG
recruited participants from all three areas of Italy. Participants:
Twenty-three people with MS (16 women; age range 23-70) and nine
health professionals (four neurologists, three psychologists, and two
nurses) took part. Analysis: Methods of framework analysis were
applied to meetings transcripts to identify key topics and categories.
Results: The experience of communicating/receiving a diagnosis of
MS was varied. Very poor levels of support and information provision
were reported, particularly for diagnoses given less recently. It was
generally agreed, however, that the process of communicating the
diagnosis had improved in recent years. It was felt that there was a
need to improve diagnosis delivery (in terms of personalization,
setting and continuity). Conclusions: Effective communication of
the diagnosis of MS is of paramount importance to people with
MS, and also health professionals. Improving the quality of the
diagnostic encounter requires more than a meaningful patient-
neurologist relationship, but also structural and organizational
changes. This study was supported by the US National MS Society
(Grant No. PP 1201 to AS).

P143

Spinal cord dysfunction suggestive of clinically isolated
syndrome: prognostic marker for conversion to multiple
sclerosis. A prospective study

M. Martinez Gines, Y. El Berdei, A. Esquivel, ].A. Guzmdn de Villoria,
J. Romero, C. de Andrés; Hospital Gregorio Mararion (Madrid, E)

Introduction: Approximately 85% of patients with multiple sclero-
sis (MS) initially present with a clinically isolated syndrome (CIS) and
40% of them develop clinically definite multiple sclerosis (CDMYS)
after 3 years. CIS was defined as the clinical onset of neurological
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symptoms suggestive of central nervous system (CNS) demyelination
not attributable to other disease. Detection of characteristic spinal
cord lesion on spinal magnetic resonance imaging (MRI) is very useful
where MS is suspected because cord lesions are rare in normal
individuals or in other inflammatory or vascular CNS diseases. In
patients with acute partial myelitis 57—72% had cranial MRI abnorm-
alities consistent with MS. After 35 years 60—90% of these developed
CDMS, whereas 10-30% of those with normal MRI developed CDMS.
Objective: To assess whether clinical symptoms, CSF IgG index and
MRI findings in patients presenting with clinically isolated cord
syndrome have prognosis value to predicts conversion to CDMS.
Material and Methods: We included 30 patients, 20 female and 10
male, mean age 28.3 years (range 16-42), who were referred to our
hospital diagnosed of spinal cord syndrome suggestive of CIS between
2000 to 2003. Mean follow up period was 4.1 years (range 3-6).
Symptoms, CSF IgG index, spinal cord and cranial MRI, and clinical
outcome were evaluated. CDMS was diagnosed according Poser’s
criteria. Results: All patients had sensory disturbances, motor
symptoms in 15 (50%) and sphincter dysfunction in 6 (20%). MRI
revealed demyelinating lesions in the cervical cord in 17, in the
thoracic cord in 9 and one in the lumbar cord, 3 showed lesions in two
spinal segments. Brain MRI was abnormal in 24 (82.7%) patients and
normal in 5 (17.2%). IgG index was higher than 0.70 in 10 patients.
Seventeen patients (56.7%) converted to CDMS in the follow up,
mean conversion time 9.6 months, at the admission 10 of them (67%)
presented motor symptoms, 15 (62.5%) had abnormal brain MRI and
2 (20%) normal, 7 (70%) high level IgG index. Conclusions: In our
study, initial deficit motor, higher level IgG index and brain MRI
lesions were more frequent in patients who developed CDMS. This
suggest that these parameters could be valuable tools for predicting
clinical outcome of clinically isolated syndromes with involvement of
the spinal cord.

MS symptoms
P144

Lack of correlation between vestibular or ocular motor
symptoms and signs in patients with multiple sclerosis

C.B. Pereira, A.M.K. Kanashiro, D. Callegaro; Faculdade de Medicina USP
(Sdo Paulo, BR)

Introduction: Patients with MS exhibit a variety of vestibular and
ocular motor syndromes. This deficits may be an evidence of a
relapse, of a greater disability and sometimes of another disease
such as benign paroxysmal positional vertigo (BPPV). The aim of
this study was to evaluate the clinical correlation of vestibular
and ocular motor symptoms and sings in patients with MS.
Patients and Methods: Twenty consecutive MS patients with
symptoms or signs of lesion of the vestibular or ocular motor
systems were analyzed. Vertigo and diplopia were considered as
symptoms of vestibular and ocular motor systems disorders, respec-
tively. Disequilibrium was considered only when associated with
vertigo. Abnormal vestibular or ocular motor signs were: ophthal-
moplegia, skew deviation, abnormal saccades, smooth pursuit or
optokinetic nystsgmus and presence of spontaneous, gaze-evoked,
head-shaking or positional nystagmus. Results: Patients age ranged
from 19 to 53 years old (media =36) and there were 12 women. Ten
patients had vertigo or diplopia and correspondent abnormal
vestibular or ocular motor signs. Four patients had episodic vertigo
and a normal examination. One of these had symptoms suggestive
of BPPV that was not confirmed. Six patients showed no correlation
between sings and symptoms: two complained of constant vertigo
with normal examination, one complained of constant vertigo and
had a bilateral abducens paresis (from a previous relapse) and three
had abnormal signs without symptoms. No vertigo neither diplopia
but two of these showed internuclear ophthalmoplegia and one had
downbeat nystagmus. Conclusion: Vestibular and ocular motor
abnormal signs and symptoms are common in MS patients,
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however as many as 50% of MS patients in this study had no
correlation between symptoms and abnormal signs. Among 20
patients, 30% had either constant symptoms with normal neurolo-
gical examination, or abnormal signs without correlating symptoms.
Further, 20% of patients had episodic vertigo without abnormal
signs and one of these had symptoms suggestive of BPPV. Abnormal
ocular motor or vestibular signs without symptoms may help
identifying subclinical lesions, they may also be present as a sequela
of a previous relapse, and may be associated with a greater general
disability. On the other hand, some symptoms without abnormal
signs may occur in other situations like BPPV. Therefore, this kind
of symptoms and deficits may be considered with caution in
patients with MS.

P145

Plantar pressure distribution in multiple sclerosis patients
depend on pyramidal and cerebellar systems impairment

L. Nikiforova, O. Ivko, A. Petrov, A. Ilves, L. Prakhova, T. Tsvetkova,
L Stolyarov; Institute of Human Brain RAS (St.Petersburg, RUS)

Introduction: Gait problems in patients with multiple sclerosis
(MS) are caused by muscle weakness, spasticity, loss of balance,
sensory deficit and other factors. The aim of this study is to
determine correlation between pressure distribution parameters and
pyramidal system (PS) and cerebellar system (CS) impairments.
Material and Methods: 81 patients: 26 men and 55 women
(age 37+10 years, body mass index (BMI) 23+4 kg/m?), with
relapsing-remitting MS according to McDonald’s criteria, were
examined several times. Neurological status of examined patients
is characterized with Expanded Disability Status Scale (EDSS) 2.2+
0.2, Pyramidal Function Score (PFS) 2.0+0,3, Cerebellar Function
Score (CFS) 1.84+0.7. PES was estimated as O-no pathology, 1-signs
without disability, 2-minimal disability, 3-moderate paraparesis or
hemiparesis, 4-marked paraparesis or hemiparesis. CFS was esti-
mated as 0-no pathology, 1-signs, 2-mild ataxia, 3-moderate ataxia,
4-severe ataxia. Plantar pressure distributions were performed with
emed-AT 25 system (novel, Munich, Germany). Five dynamic
records of each foot were made with first step protocol. novel
database medical was used to collect clinical and pressure measure-
ment data. Peak pressure (PP), mean pressure (MP), maximum force
(MF), pressure-time integrals (PTI), force-time integrals (FTI), contact
time (CT) were calculated in novel-projects with novel automask for
hindfoot (HF), midfoot (MF), five metatarsal heads (MH1-MHS), big
toe (T1), second toe (T2), and lateral toes (T345). Parameters were
calculated for each subject. The relationship between PFS, CFS
and pressure distribution parameters under foot areas was checked
with Pearson’s correlation coefficient (CC). Significance level:
p <0.01. Results and Conclusion: CC between PFS and CFS is
equal to 0.639. Increase of contact time for total object and under
all foot areas (except lateral toes) is correlated more with impair-
ments in PFS. Decrease of peak and mean pressure and maximum
force under MH2, MH3 and hindfoot is correlated with impair-
ments in both PS and CFS; under MH4-in CS only. Increase of
peak and mean pressure and maximum force under second and
lateral toes correlates also with impairments in CFS only. Increase
of force- and pressure-time integrals under the toes correlates
with impairments in both PFS and CFS. Study supported by
RFH 06-06-00497a.

P146

Pain and pain-related quality of life at the early stages of
multiple sclerosis

B. Brochet, S. Boukari, M. Deloire, E. Salort-Campana, M. Bonnet,

K.G. Petry; University V. Segalen (Bordeaux, F)

Background: Most epidemiological studies performed in MS pa-
tients with various disease duration reported pain frequency between
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40 and 50%. Pain may exist since the beginning of the disease but its
frequency and impact at these early stages remain unknown.
Objectives: To measure frequency of pain at the early stages of
MS and its impact on quality of life (QOL). To study correlation
between pain and clinical sensory abnormalities in early MS patients.
Methods: A population-based sample of 69 consecutive patients
have been recruited by the AQUISEP network less than six months
after a diagnosis of MS. 68 participated to this study, 57 with
relapsing-remitting MS (RRMS) and 11 with progressive MS. Pain was
measured using questions of the SEP-59 QOL questionnaire (French
adaptation of the MS-QOL-54). A standardised neurological exami-
nation was performed to establish sensory function, sensory Kurtzke
functional system score (sensory FSS), EDSS and MSFC. Patients
were reassessed after one, two and three years. Results: 76.4% of
MS patients reported pain at baseline and 64.7% scored pain
between 3 and 6 using a 6-graded verbal scale. 44.1% of patients
reported that pain alter QOL at least moderately. 29% of patients
without pain had reduced nociceptive sensitivity against 95.5% of
patients with pain (p <0.01). Sensory FSS was significantly higher
(p =0.045) in patients with pain than in patients without pain.
Overall quality of life score decrease (SEP-59) was significantly
associated with pain. During follow-up a significant but mild
improvement of pain and pain-related disability were observed. Pain
was significantly associated with MSFC at baseline and during
follow-up but was only moderately associated with EDSS at the first
yearly follow-up. MADRS scores (depression) did not differ signifi-
cantly according to the presence of pain. Comclusion: Pain is
frequent at early stages of MS and affects specifically daily QOL.
Pain is associated with clinically evidenced spino-thalamic tract
dysfunction. Pain is associated with neurological disability but not
depression in this population. This work is supported by grants of
ARSEP and Schering France SA.

P147

Clinical course of Asian multiple sclerosis from the onset of
optic neuritis or myelitis

B.J. Kim, M.S. Park, M. Kim, ].S. Bae, ].Y An, S.Y. Oh; Samsung Medical
Center (Seoul, KOR); Seoul Medical Center (Seoul, KOR); Catholic Medical
Center (Seoul, KOR)

The optic-spinal form of multiple sclerosis(OSMS) may be differ-
entiated from classic multiple sclerosis because of its restricted
distribution in the central nervous system. The nature of the
disease is still obscure in the aspect of the clinical course or
laboratory findings. This study is to investigate the prognosis and
clinical progression of OSMS from the initial episode of optic
neuritis or myelitis. Retrospectively enrolled 75 Koran patients with
clinically definite MS by Poser criteria were grouped according to
the initial presenting symptoms; optic(ON), spinal(SMS), and
cerebral(CMS) symptoms. Clinical and laboratory features, including
brain/spinal MRI, evoked potential studies or CSF findings, were
compared between groups. The progression of each group was
analyzed. Of 75 patients, initial episode was ON in 15, SMS in 34
and CMS in 26 patients. Mean age at onset was older in SMS than
that in CMS. Female ratio was higher in CMS than in SMS. Cerebral
lesions were detected by initial T2-weighted brain MRI in 10/13
ON, 16/32 SMS, and 23/25 CMS patients. During the maximum 6
years of follow-up period, 35% ON progressed to classic MS
and 65% to OSMS. SMS progressed to classic MS in 14%, and to
OSMS in 43%. Multifocal relapses were limited in the spinial
cord in 43% SMS. Mean spinal length of the lesion was longest
in OSMS developing from the SMS. Oligoclonal band was more
frequently detected in CMS, and IgG index was also higher in
CMS. In conclusion, older male patients in Korea more fre-
quently presented optic neuritis or myelitis as an initial manifesta-
tion. Relapses were limited in the optic nerves or spinal cord
in most cases of SMS(86%), which possibly suggested different
pathogenesis.
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Mood in relapsing-remitting multiple sclerosis is influenced
by different factors depending on disease duration

E. Reynolds, D. Langdon, D. Kidd; Royal Holloway, University of London
(Egham, UK); Royal Free Hospital (London, UK)

Research question: What factors influence depressed mood at
different stages of relapsing-remitting multiple sclerosis (RRMS).
Method: Two groups of RRMS patients were recruited. The early
group had a mean symptom duration of 2.5 years (min 1 years, max
4 years), included 12 individuals (10 females), had a mean age of
34 years (SD 4.2) and a median Hauser Ambulatory Index (HAI) of
2. The late group had a mean symptom duration of 15 years (min
10 years, max 28 years), included 20 individuals (15 females), had a
mean age of 44 years (SD 5.8) and a median HAI of 2. The groups
were matched for disability (HAI), fatigue (Fatigue Impact Scale, FIS),
depression (Beck Depression Inventory, BDI) and cognition scores
(National Adult Reading Test, NART; Graded Naming Test, GNT;
Paced Auditory Serial Addition Task, PASAT). Results: In the early
group, but not in the late group, depression was significantly
associated with years since symptom onset, with the most recently
diagnosed being the most depressed (r = —0.71, p <0.05, controlling
for disability, age and gender). In contrast fatigue was significantly
associated with depression in the late group, but not in the early
group (r=0.87, p <0.001, controlling for disability, age and gender).
Cognitive deficits were not associated with depression or fatigue in
either group. Conclusions: Depression appears to be linked to
different factors in the early and late stages of RRMS. In the early
stages, temporal proximity to diagnosis seems to be a major
influence. By the later stages, fatigue is linked to depression. The
early stage group are living with a new threatening challenge, hence
their mood is linked to duration. As a group they may also be
experiencing more aggressive disease. The late stage group are
necessarily selected for not having converted to the progressive
stage, and may have learnt to live with a relatively stable, less
threatening disease. Their mood is linked to fatigue, which may
indicate how much their disease interferes with their life. Implica-
tions for clinical practise. Depression in early and late stage RRMS
may have different triggers and maintaining factors and this should
be considered when selecting treatment options.

P149

Objective and subjective evaluation of voice quality in
multiple sclerosis

M. Dogan, 1. Midi, M. Yazici, I. Kocak, D. Ince Gunal; Marmara University
Faculty of Medicine (Istanbul, TR)

Objective: To evaluate the voice quality in patients with multiple
sclerosis (MS) by subjective and objective methods. Study design:
Comparative, controlled, cross-sectional study. Materials and
Methods: Female patients with multiple sclerosis (n =27) and age-
and sex-matched healthy controls (n=27) were included in this
study. Vocal functions were evaluated by a multidimensional set
composed of videolaryngostroboscopy examination, acoustic analysis
and subjective measurements (GRBAS and ‘“Voice Handicap Index”).
Results: Jitter percent, shimmer percent and soft phonation index
(SPT) values were higher in MS patients compared to controls (Jitt,
p:0.001; Shim, p:0.033; SPI p <0.0001). Maximum phonation time
was significantly shorter for MS patients compared to controls
(p <0.0001). Stroboscopic examination revealed that 16 out of 27
MS patients have a “posterior chink” as glottic closure pattern with
higher SPI values (40%). Noise to harmonic ratio (NHR) and mean
fundamental frequency (Fo) values were similar for MS and control
groups (NHR, p:0.737; Fo, p: 0.976). Conclusion: In this study, most
of MS patients had dysphonia due to the weakness of voice. MS tends
to worsen acoustic parameters including fundamental frequency, SPI
and jitter values. These results are consistent with the more asthenic
voice quality observed in MS group.
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Clinical and demographic features of primary progressive
multiple sclerosis in patients followed up in a medical
faculty neurology department, Istanbul

B. Topcular, N. Sozer Topcular, G. Akman-Demir, M. Eraksoy; Istanbul
University Medical Faculty Department of Neurology (Istanbul, TR)

Multiple Sclerosis (MS) is the most common cause of neurological
disability in young adults. According to accumulating data there are
4 types of disease course: Relapsing Remitting, Relapsing Progressive,
Primary Progressive(PP) and Secondary Progressive MS. PPMS is
characterized by progressive course from onset and until now there
are no medications capable of modifying disease course. Therefore,
natural history, demographic and clinical aspects of PPMS patients are
of value, for the future clinical trials. In this retrospective study, we
investigated demographic, clinical, radiological and laboratory aspects
of PPMS patients followed in our MS unit. There were 2800 MS
patients (January 2006) and of these 336 (12%) suffered from PPMS.
Sixtyfour patients that filled study criterias also filled diagnostic
criteria suggested for PPMS (Thompson A and revised McDonald).
Patients who were lost to follow-up or with insufficient data were
excluded. Female to male ratio (F/M) was 0.64. Spinal cord symptoms
were the most common initial manifestations(%65.6) and rest of
patients presented with brainstem-cerebellar symptoms. The mean
age of patients was 48 years (22-72) and mean age at onset was
34 years (13-57). Mean disease duration was 14 years (1-32). Mean
EDSS was 4.5 (3-8). Oligoclonal bands were positive in %84 of
patients that had cerebrospinal fluid analysis. Fifty percent of patients
had both cerebral and spinal lesions as 37.5% had only cerebral
lesions on MRs proceeded for the initial symptoms. There were no
significant differences in EDSS scores between the patients who
received immunsupresant treatments (i.e. Azathioprin) or not. In
study group there was only one case of familial MS and 2 patients’
initial symptoms were preceded by pregnancy. In 3 patients, there
were also extrapyramidal signs. When compared with RRMS patients
in our department F/M ratio, initial manifestations, age at disease
onset, progression index were significantly different. PPMS patients
had later disease onset (p <0.001), male dominance (p <0.01) and
higher progression indexes (p <0.001). Except male dominance our
findings are similair with previous European studies and showed that
PPMS has its own demographic, clinic and radiologic aspects which
are different from those of RRMS. Further prospective studies with
serial advanced MR imaging technics and genotype/phenotype corre-
lations would be informative and might clarify aetiopathogenesis of
this group and provide treatment approaches.

P151

Multiple sclerosis diagnosis assessed after a psychiatric event
F. Blanc, M. Fleury, L. Lita, E. Ruppert, D. Ferriby, P. Vermersch, ]. de Seze;
University Hospital of Strasbourg (Strasbourg, F); University Hospital of
Lille (Lille, F)

Background: Studies of psychiatric morbidity in multiple sclerosis
(MS) reported that onset of neurological symptoms came first in most
cases. However, rare cases of psychiatric manifestations as a first
manifestation of MS have been described. Aim: We report 6 cases of
MS patients with psychiatric symptoms at the beginning of the
disease, as a first or second event. Methods: We retrospectively
studied 6 patients with definite MS who had had psychotic symptoms,
manic behaviour or melancholia, as a first or second event. None of
the patients were diagnosed as MS before the psychiatric episode. We
describe psychiatric and neurological features, MRI findings, clinical
outcome, treatment of psychiatric symptom and treatment for MS.
Results: Among these six patients, three (one woman and two
men) developed persecutory delusions, two women a melancholia
and one man a manic behaviour. Their mean age was 38.5 years (range
20-51 years). None of them had family history of psychiatric
morbidity. For half of them, psychiatric symptoms were the first
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event of MS and for the others the second event of MS. None of them
had immunomodulator or immunosuppressor treatment before or
during the psychiatric event. The duration of psychiatric event was
less than 6 months for 5 patients. Mean EDSS score during psychiatric
event was 1 (range O to 4). Four patients had EDSS score of 0. All
patients but one were treated by antipsychotic. One patient was
treated by infusion of corticoid. Examination of the cerebrospinal
fluid revealed an oligoclonal pattern and increased protein for all
patients. Four patients without visual impairment had prolonged
latencies in the visual evoked responses. All patients with persecutory
delusions had anti-nuclear antibodies. Brain MRI showed numerous
hyperintense lesions especially in the periventricular white matter of
the temporal horns, the brainstem, and the subcortical white matter
of the frontal lobes. Three patients had cervical medullar hyperintense
lesions on MRI. At the end of the follow-up (mean =8 years; range
1-24 years), 4 patients were again in a relapsing remitting form of
MS. The mean EDSS score was 3.4 (0-9). Conclusion: Our study
shows that acute psychiatric symptom may reveal MS. Our MRI
findings suggest that temporal horns and subcortical frontal lobes are
the main structures involved in these cases.

P152

The concurrence of trigeminal and glossopharyngeal neur-
algia in multiple sclerosis

E. Idiman, S. Sayhan, S. Ozakbas, E. Ada; Dokuz Eylul University
(Izmir, TR)

The concurrence of two main cranial neuralgias is a rare. Trigeminal
Neuralgia (TN) has a prevalence of 155 per 1,000,000 in general.
Aneurysms, tumors, chronic meningeal inflammation, an abnormal
vascular course of the superior cerebellar artery or other lesions may
irritate trigeminal nerve roots along the pons. In most cases, no lesion
is identified, and the etiology is labeled idiopathic by default.
Although TN typically is caused by a dysfunction in the peripheral
nervous system (the roots or trigeminal nerve itself), a lesion within
the central nervous system may rarely cause similar problems.
Uncommonly, lesions of the entry zone of the trigeminal roots within
the pons may cause TN. Glossopharyngeal Neuralgia (GN) is relatively
rare than TN. GN has a prevalence of 5 per 1,000,000 and is usually
idiopathic, but may be associated with cerebellopontine angle masses,
oropharyngeal tumors, arachnoiditis, trauma, styloid ligament ossifi-
cation, dolichoectatic vessels, vascular loops; malformations and
protruding choroids plexus. Unlike TN, there is no association
between GN and multiple sclerosis (MS). We report a patient with
RRMS having a concurrence of TN and GN. She was 33 year old
woman attending to our MS Clinic as RRMS. In this case, the pain
paroxysms occurred newly at the same time in both nerve. A magnetic
resonance imaging (MRI) of brain shows two different demyelinating
lesions without contrast enhancement at the same side with TN and
GN in both pons and bulbus. She was given high Carbamazepine
which was not successful. She was then given 1 g/day methyl-
prednisolone for 10 days. Her symptoms were resolved. We suggested
that this patient had two different neuralgia and the referred pain
arising from the descending spinal trigeminal tract receiving fibers
from the glossopharyngeal nerve is out of question.

P153

Cerebellar dysfunction is associated with cognitive impair-
ment in patients with multiple sclerosis
O. Skibina, H. Butzkueven, L. MacGregor, D. Velakoulis, A. Holmes,
L. Spain, S. Adams, T. Kilpatrick; University of Melbourne (Melbourne,
AUS); Royal Melbourne Hospital (Melbourne, AUS)

Background and Hypothesis: In multiple sclerosis (MS) clinical
impression suggests a link between cerebellar dysfunction and
cognitive impairment. Cognitive impairment is detectable in 40—
60% of MS patients by neuropsychological testing in all MS subtypes
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but its severity is not consistently associated with the standard
measure of physical disability (EDSS/Expanded Disability Status
Score). Methods: To determine the association between cerebellar
and cognitive function we utilized an MS clinical database of 1035
patients with definite MS in Victoria. All patients were phenotyped
by an MS specialist neurologist. All patients had EDSS, Kurtzke
Functional Scores (KFS) recorded and performed the Symbol Digit
Test (SDT), a surrogate marker of attention and executive function.
Patients with cerebellar or pyramidal dysfunction had a modified
verbal SDT to eliminate biases due to disability. Cognitive dysfunc-
tion was assessed in a subset of 136 patients by a previously validated
formal neuropsychological test comprising 5 domains: attention,
visuoconstructional, memory, executive and language (ordinal scale
of 100 points). To assess the relationship between components of
physical disability and cognitive impairment we used a multi-
category ordinal logistic regression model. Patients were categorized
in 4 groups by total neuropsychological score. In addition we
measured the intercaudate ratio (ICR-distance between medial
borders of caudate nuclei/skull diameter), a Magnetic Resonance
Imaging (MRI) measure of cerebral atrophy. Results: Analysis
demonstrated association between cerebellar dysfunction and im-
paired cognition. Patients with worse cerebellar symptoms had
greater probability of cognitive dysfunction for each possible cut-
point value of cognitive symptom score. Specifically, each 1-unit
increase in cerebellar symptom score was associated with around
41% increase in the odds of having poor cognitive function (OR =
1.41 [1.09, 1.82], p=0.009). This effect appeared to be independent
of disease duration, ICR and KFS (excluding cerebellar and mental
components). Conclusion: We showed that, in patients with MS,
worsening cerebellar dysfunction is associated with cognitive decline
independent of disease duration and cerebral atrophy as measured
by ICR. Whilst it could be interpreted that cerebellar dysfunction is a
surrogate measure of central pathology these findings could also
imply that some aspects of cognitive decline in MS are driven by
abnormalities in cerebellar pathways.

P154

Analysis of clinical manifestations in the initial phase of
multiple sclerosis from database of Latvia

M. Metra, L. Elsone, A. Millers, M. Murzina, A. Paegle, ]. Kalnina;
MS Centre of Latvia (Riga, LV); Riga Stradins University (Riga, LV)

Background: Multiple sclerosis (MS) is a chronic disease of the
central nervous system (CNS) that affects approximately 2.5 million
people worldwide. People with MS can suffer from visual, sensory,
motor and other disturbancies. So as the symptoms of MS are similar
to many different diseases sometimes the time to make a diagnosis
of MS can take a couple of years. Goals: The aim of the study was
to analyse the information from the data base of MS centre of
Latvia, to describe the clinical characteristics of our population and
to help to the general doctors, ophthalmologists and neurologists to
find these symptoms and to help to the patients as early as possible.
Materials and Methods: Retrospective data from summarized
information in the hospital surveys of MS patients and entered in
data base in the period since 1997-2006 was analysed. The analysis
is made from the history cases of 653 patients with MS. The
diagnosis of MS patients entered in our MS data base is made
according to McDonald diagnostic criteria. Patients were divided
into 8 groups of symptoms: ocular signs, brainstem signs, sensory
disturbances, motor disturbances, cerebellar signs, bladder and
bowel dysfunction, cognitive disfunction, sexual disfunction. All
these symptoms were checked during the initial phase of the
disease. Results: The prevalence rate of MS in Latvia is about 49
per 100 000. The average onset of the disease was 24 years of age.
The female-to-male ratio was 2.3:1. In a population of 653 MS
patients we have found 541 patients with motor disturbances, 479-
visual disturbances, 544-sensory disturbances, 421- cognitive dis-
function. There were found different kind of sensory disturbances:
numbness in lower extremities- 406, upper extremities-344, pain-

Multiple Sclerosis 2006; 12: S1-5228

168, hfeel from cold in lower extremities-141 patients. The most
common disorder of bladder and bowel disturbances was imperative
urinary incontinence. From cognitive disfunction symptoms’ group
the most common there were fatique-273, the worsening of
memory-109. Conclusions: Latvia is one of the countries with
rather high prevalence of MS. In the initial stage of the disease
patients are suffered from very different kind of symptoms. There is
not a large difference among ratio of the main groups of MS
symptoms.

P155

The role of noninvasive assessment of bladder dysfunction
in multiple sclerosis patients

A. Horvat Ledinek, U. Rot, S. §ega Jazbec; University Clinical Center
(Ljubljana, SI)

Objective: Bladder dysfunction affects approximately 75% of
patients with multiple sclerosis (MS).The primary problems are
failure to store urine and inability to empty the bladder normally.
Symptoms of failure to store urine in the bladder include urinary
urgency, frequency, incontinence, and nocturia. Symptoms asso-
ciated with failure to empty the bladder include difficulty with
micturition, hesitancy, and a sensation of incomplete bladder
emptying. Evaluation of bladder dysfunction should begin with a
history and measuring of post voiding residual volumes. The aim of
the study was to evaluate the frequency and type of bladder
dysfunction and relations between urinary symptoms and objective
measurement post voiding volume. Methods: We included 144
patients (112 females, 32 males) with MS according to McDonald
criteria. Voiding function have been assessed using multilane
questionnaire, modified international prostate symptom score. Post
voiding residual volumne was measured ultrasonographycally.
Urinary symptoms were assessed by bowel/bladder Functional Sys-
tem score of the EDSS (Expanded Disability Status Scale (EDSS).
Results: Bladder dysfunction was found in 79.1% patients. Mean
ages of patients were 38.9+2.6 years and the median EDSS was 3.0 +
1.9. Urgency was the most frequent symptom (51.4%), followed by
frequency (46.1%), hesitancy (35.1%), incomplete emptying (25.3%)
and mixed incontinence (13.5%). We found that 64.7% of patients
had post void residual volume over 100 ml. There was
no correlation between urinary symptoms assessed by EDSS and
objective post voiding residual volume over 100 ml. Conclusion:
According to our findings, symptoms of failure to store urine;
urgency and frequency, were the most common type of bladder
dysfunction. We didn’t find correlation between urinary symp-
toms, assessed by EDSS and post voiding volume, therefore, ultra-
sound scanning of residual volume is recommended in every
MS patients.

P156

Clinical characteristic of optic neuritis in multiple sclerosis:
a retrospective study of 98 patients in Venezuela

A. Soto, G. Orozco, M. Camacaro, M. Gallardo, L. Vink; Hospital Domingo
Luciani (Caracas, VE); Hospital Juan Daza Pereira (Barquisimeto, VE) and
The MS Study Group of Venezuela

Optic Neuritis is commonly observed in MS. There are few reports
regarding this topic in Venezuela. Methods and Results: We
investigated 98 patients with Definitive Relapsing Remitting Multiple
Sclerosis (MS) according to McDonald’s criteria. 85 females (86.7%)
and 13 males (13.26%), mean age 36.8 (range 12—-55), EDSS of 1 to 3
in 74 patients (75.5%) and 3.5 to 6 in 19 (19.3%). Eighty seven
patients (88.7%) had unilateral Optic Neuritis and 11 (11.2%) bilateral
optic neuritis. Papilitis was present in 46 patients (46.9%) and
retrobulbar optic neuritis was present in 52 patients(53%). Oligoclonal
bands (OCB) were present in the CSF in 70 patients (71.42%), 15
patients (15.3%) had normal (CSF), 5 patients (5.1%) had reinforce
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in the medium part of the gamma zone and was not performed in
8 patients (8.16%). Magnetic Resonance Image was abnormal
in 97 patients (98.9%), normal in 1 (1.02%) and 12 patients presented
Gd-enhancing lesions. Visual Evoked Potential was abnormal in
54 patients (55%), normal in 32 (32.6%), bilaterally abnormal
in 22 (22.4%) and not performed in 12 patients. Visual acuity
was abnormal in 55 patients (56.1%) and normal in 43 (43.8%).
Conclusions: Optic Neuritis was more frequently observed in
women. Retrobulbar optic neuritis was the more frequent form of
optic neuritis observed (53%) in this study. CSF was abnormal in 71%
of patients and MRI was abnormal in 98.9% of cases. The EDSS was
between 1 and 3 in 75% and VEP was abnormal in 55% of patients and
bilaterally abnormal in 22.4% of subjects.

P157

Kliiver-Bucy syndrome and multiple sclerosis. The extra-
ordinary story of Jacqueline du Pré
M. Elian; Central Middlesex Hospital Emerituse (London, UK)

Background: The du Pré siblings’ book “Genius in the Family” and
the subsequent award winning film ‘Jackie and Hillary’ prompted
abundant and controversial media coverage a decade following the
premature death of the cellist Jacqueline du Pré from Multiple
Sclerosis (MS). Method: This report is based on information obtained
from the book; personal observations during repeated encounters
with Jacqueline du Pré in various social settings; interviews with her
husband’s relatives, with friends and her carer. Results: She inex-
plicably suddenly and temporarily left her husband one year before
the onset of neurological symptoms; she showed querulant and
promiscuous behaviour character-alien to her premorbid self. Stuffing
her mouth with food after grabbing it with both hands with voracious
appetite i.e. unconventional eating pattern; placidity, explosive
laughter and possibly hypersexuality characterised her behaviour late
in her illness. No data on imaging or underlying pathology is at my
disposal. Discussion: Based on clinical data I propose that the
unstable mental state with out-of character behaviour lasting one
year before onset of neurological symptoms and signs were integral
part of the disease and its first sign. Pure psychiatric presentation of
Multiple Sclerosis are described in the literature and are uncommon.
Observing her antisocial unconventional eating habits one could
not help but be reminded as being identical with the text book
pictures which illustrate descriptions of Kliiver-Bucy syndrome. To my
knowledge Kliiver-Bucy syndrome was not yet described in MS. This
absence is rather surprising as bilateral temporal lobe lesions in MS are
theoretically not inconceivable. Conclusion: This unusual woman
had an unusual MS: pure psychiatric presentation; Kliver Bucy
Syndrome; fulminating course and premature death. Integrating the
psychiatric symptoms into her illness — both at the onset and late in
the course of the disease — explains and justifies her out-of-character
behaviour. T also try to give homage to the artist, her distinguished
husband and to the memory of her loving and caring mother-in-law
Aida Barenboim.

P158

Multiple sclerosis and distress

A.G. Beiske, 1. Sandanger, B. Czujko, E.D. Pedersen, K.M. Myhr; University
Hospital Akershus (Lorenskog, N); Molde Hospital (Molde, N); University
Hospital Haukelands (Bergen, N)

Objective: To explore the occurrence of distress among MS patients
and its relation to demographic and clinical characteristics. Method:
All out-clinic MS patients from four municipalities in the county of
Akershus, Eastern Norway was defined as the target population.
Distress was evaluated by the Hopkins Symptom Check List 25 items
(HSCL-25) and compared to a Norwegian control population. HSCL-
25 evaluates the presence and intensity of anxiety and depressive
symptoms over the previous week, ranging from 1 (not bothered) to
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4 (extremely bothered). Scores above 1.67 for men and 1.75 for
women are defined as distress [1]. Expanded Disability Status Scale
(EDSS) for physical function, and Mini Mental State Examination
(MMSE) and Paced auditory serial-addition task (PASAT) for cognitive
function were also included. Results: A total of 166 definite (Poser)
MS patients agreed to participate and 140 of these completed all
questionnaires and scales and thus available for evaluation. The initial
course was primary progressive MS (PPMS) in 37 (26.1%) and relapsing
remitting MS (RRMS) in 105 (73.9%). Fourty-six (32.9%) were men
and 94 (67.1%) were women, the mean age at onset of MS was
31.7 (SEM+0.9) years, and the age at examination was 51.6 (SEM+
0.9) years. Disease duration was 19.9 (SEM+1.0) years and the
mean EDSS was 4.09 (SEM+0.18), (range 1.0-9.0) with a bi-modal
distribution, showing peaks at 1.5-3.0 and 6.0—7.0. Fourty-two
(30.0%) patients were distressed according to the HSCL-25 compared
to 13.8% in a Norwegian control population (p <0.001). Distress
was unrelated to gender (p=0.47), age (p=0.08), disease duration
(p=0.27), initial disease course (p=0.22), EDSS (p=0.74), PASAT
(0.53) and MMSE score (p =0.70), (patients with MMSE below 24 were
excluded from this study). Conclusion: Distress occurred twice as
frequently in this population of MS patients compared to the normal
population, and it was independent of clinical and demographic
variables. Awareness for symptoms related to anxiety and depression
is important to establish appropriate treatment.

Reference

1. Sandanger I et al. Concordance between symptom screening and
diagnostic procedure: the Hopkins Symptom Checklist-25 and the
Composite International Diagnostic Interview 1. Soc Psychiatry
Psychiatr Epidemiol 1998; 33: 345-354.
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Multiple sclerosis in continuing care residents: impact of
multiple sclerosis symptoms on quality of life

S. Warren, K. Turpin, D. Milke, K. Warren, ]. Christopherson, T. Rust;
University of Alberta (Edmonton, Alberta, CAN); MS Society of Canada
(Edmonton, Alberta, CAN)

Background: Researchers have found that five to ten percent of the
Canadian multiple sclerosis (MS) population reside in continuing
care. While literature exists regarding the quality of life (QOL) of
persons with MS in general, literature regarding the QOL of those in
continuing care is virtually non-existent. Thus, the purpose of this
study was to explore factors which may be associated with the QOL of
persons with MS living in continuing care. Methods: Thirty-nine MS
continuing care residents completed an interviewer administered
questionnaire containing valid and reliable inventories to measure
disability (EDSS), symptoms (MS-Related Symptoms Scale-MRS), anxi-
ety and depression (Hospital Anxiety and Depression Scale-HADS),
loneliness (Emotional/Social Loneliness Scale-ESLI), and QOL (The
World Health Organization Quality of Life — Brief Questionnaire
(WHOQOL-BREF). In addition, two questions from the MS Quality of
Life-54 Questionnaire were administered: 1) rating of overall QOL;
and 2) rating of how one feels about their life as a whole. Multiple
linear regression models were used to identify the factors possibly
associated with the four summary QOL scores of the WHOQOL-BREF:
physical, psychological, social, and environmental. Results: Poorer
physical QOL was found in those persons with increased frequency
and multiplicity of symptoms (beta = —0.605, p=0.002) and fewer
hours of visitation by family members (beta=0.411, p=0.025),
together explaining 44.1% of the variance. Poorer psychological
QOL was found in those persons with a higher HADS depression
score (beta= —0.532, p=0.000), and poorer ratings of how one feels
about their life as a whole (beta =0.376, p =0.003), together explain-
ing 51.9% of the variance. Poorer ratings of how one feels about their
life as a whole (beta =0.931, p =0.031) was also associated with poorer
social QOL, but only explained 9.6% of the variance. Poorer environ-
mental QOL was found in those persons with greater disability, but
only explained 13.5% of the variance. Conclusions: Somewhat in
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contrast to the general MS population in which depression, disability,
fatigue and relapses are the most commonly supported findings
associated with poorer QOL, psychosocial factors appear to dominate
the influence on this group’s QOL. While it may be the failing body
of the MS patient that leads to the need for continuing care, it may be
the subsequent assailment on the mind and spirit that cause the
greatest deterioration in QOL.

P160

Paroxysmal unilateral dystonia and pathological laughter
as first manifestation of multiple sclerosis

M. Aguirregomozcorta, L. Ramio-Torrenta, ]. Gich, ]. Serena; Hospital
Dr. Josep Trueta (Girona, E)

We report a case of 37-year-old woman who consulted in the
emergency department and complains of episodes of paroxistic
involuntary movements in left extremities with stiffness and pain
that lasted a few seconds each one. These movements had
been present for one week and its frequency had been increasing up
to 7-8 episodes each day. She had not any disease, any toxic contact
and she did not take any drug. General and neurological examination
were normal except for episodes of sudden paroxysmal dystonia in left
extremities with flexion of elbow, wrist and knee and extension of
ankle. During these episodes the patient had easy laughter and lack of
inhibition. When motor symptoms disappeared, this abnormal
behaviour also stopped. Electroencephalogram and cranial computed
tomography were normal. Cerebral magnetic resonance imaging
showed white matter lesions, some of them with pathological
enhance, in periventricular region, left semioval center, right hemi-
cerebel and right pons. Cerebrospinal fluid showed positive oligoclo-
nal bands. She was diagnosed of probable multiple sclerosis. Corticoid
and antiepileptic treatment was started and 24 hours later these
attacks disappeared completely. A new MRI performed one year later
showed a new demyelinating lesion that confirmed the diagnosis
according to McDonald criteria. It has been described paroxysmal
dystonia in patiens with demyelinating lesions in internal capsule,
thalamus, brainstem or cervical regions of central nervous system.
Pathological laughter it has also been describe in thalamic, lenticular,
capsular and pontine lesions. The initial clinical presentation of our
patient was probably due to the right pontine lesion.

Pl61

Autonomic dysfunction in multiple sclerosis patients with
mild disability and spinal cord lesions: reality or myth?

G. Vorobeychik, A. Krassioukov, ]. Nelson, ]. Spring, N. Beauregard,
C. Bozek; Fraser Health MS Clinic (Burnaby, CAN); International Colla-
boration On Repair Discoveries, UBC; School of Rehabilitation, UBC
(Vancouver, CAN)

Background: A significant number of MS patients have spinal cord
lesions, which could affect descending spinal autonomic pathways.
There is no information regarding autonomic dysfunction in MS
patients with mild disability and spinal cord lesions except for
bladder/bowel function. Autonomic dysfunction is underestimated
and rarely assessed in clinical practice despite its significant effect on
patients’ quality of life. Goals: To assess autonomic dysfunction in
MS patients with mild disability with and without spinal cord lesions
confirmed on MRI. Methods: Prospective blinded match-controlled
study. Subjects with clinically definite MS (McDonald Criteria) and
mild disability (EDSS <4) with (n=35) and without (n=35) spinal
lesions were recruited. Neurological examination was performed by a
neurologist and autonomic assessment by a nurse. Autonomic
assessment included: baseline blood pressure (BP), heart rate (HR),
orthostatic challenge test, and 24 hr Holter monitoring. Bowel,
bladder, sexual function and fatigue were assessed via questionnaire.
Results: Preliminary evidence of correlations between autonomic
dysfunction and spinal cord lesions on MRI in MS patients with mild
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disability will be presented. Conclusions: The results of this study
could lead to early recognition and better understanding of abnor-
mal autonomic control in MS patients with mild disability. These
findings could eventually change clinical practice and enhance our
ability to timely diagnose and manage autonomic dysfunction in
patients with MS.

P162

Is there any relation between functional system impairment
with depression in patients with multiple sclerosis?

F. Kaplan, H. Boztas, C. Yucesan, N. Yucemen, N. Mutluer; Ankara
University, School of Medicine (Ankara, TR)

Studies have repeatedly reported that the prevalence of depression in
multiple sclerosis (MS) is high even when compared with other
groups with a chronic illness. The issue about whether psychiatric
changes are a reaction to the disorder or part of the disease process
itself remains controversial. The aim of this study is to determine
whether there is any relationship between functional system scores
and the presence of depression in patients with multiple sclerosis.
Method: 37 (25 female, 12 male) patients with less then 5.5 EDSS
score, who were in their remission phase (36 patients with relapsing-
remitting MS and one patient with secondary progressive MS), and
who accepted to participate to the study between July 2004 and
December 2005 were included in this study. The patients underwent
a complete neurological examination, functional systems were
assessed according to the functional system scores of Kurtzke, and
the patients’ disabilities was assessed by using Kurtzke Expanded
Disability Status Scale (EDSS). Then the patients examined by a
psychiatrist using some structured tests including Structured Clinical
Interwiev of Diagnose (SCID), Hamilton Depression Scale. Results:
Mean EDSS value was 3.3 (1.5-5.5). Seventeen patients (45.9%) had
depression according to SCID. There was not any relationship
between EDSS and depression. Depression was more frequent in
patients with cerebeller involvement than in patients without it
using functional system scores (p=0.037). There was not any
relationship with other functional systems involvement and depres-
sion. Conclusion: We found a relationship between cerebeller signs
and depression even the absence of serious disability in patients with
MS. To our knowledge, the relationship between cerebeller signs and
depression has not been reported in MS patients in English based
literature previously. MS patients with any cerebeller signs should be
evaluated by a psychiatrist even the absence of serious disability or
of any complain in daily life.

P163

Paroxysmal brainstem symptoms in multiple sclerosis
Y. Stern, I. Kishner, ]. Chapman, A. Achiron; Sheba Medical Center
(Ramat-Gan, IL)

A variety of paroxysmal symptoms has been described in multiple
sclerosis (MS) including trigeminal neuralgia, dysarthria, ataxia,
tingling, and diplopia, though their incidence is relatively low. We
report on a 40 year-old female patient known to suffer from relapsing-
remitting MS of three years duration. The patient presented with an
acute onset of paroxysmal brief attacks that included left gaze
deviation and dysarthria. The attacks lasted up to 2—3 minutes, were
frequent occurring every few minutes throughout the day, for a period
of several days. The patient could perceive the incoming attack but no
external trigger could be determined. During the attack the patient
was alert; if she was talking the speech became slurred and incom-
prehensive and was accompanied by left conjugated gaze deviation.
Between the attacks the patient was neurologically intact with no
dysarthria and with full eye movements. Treatment with trileptin
resulted in remission of the attacks within a few days. The patient’s
symptomatology was suggestive of brainstem involvement and indeed
brain MRI examination disclosed a new active demyelinative lesion in
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the central and left part of the midbrain that enhanced after
gadolinium injection. Though the origin of the patient’s symptoma-
tology is easily explained anatomically, the pathophysiology of the
paroxysmal attacks is unknown. It is possible that subtle metabolic
changes such as a decrease in ionic calcium within the area of
demyelination are responsible for the paroxysmal episodes.

P164

Multiple sclerosis patients and sexual dysfunction
L. Fedotova; Kharkov Medical University (Kharkov, UKR)

Objective: Sexual dysfunction (SD) severely affects the quality of life
in patients with multiple sclerosis (MS). The aim of this study is to
investigate the type and frequency of sexual complaints in MS
patients, to analyzed their relationship to various clinical and
psychosocial variables and to clarify the differences between MS
patients with and without SD. Methods: 64 relapsing-remitting
(RR), 10 secondary progressive and 5 primary progressive MS patients
were included in this study. A structured face-to-face interview
regarding sexual function and other physical problems which may
interfere with sexual functioning was administered to each patient.
They also filled out Multiple Sclerosis Intimacy and Sexuality Ques-
tionnaire-19 (MSISQ-19), which includes items for primary (direct
physical), secondary (indirect physical) and tertiary (psychosocial)
causes of SD. Disability, cognitive functions and psychological
functioning were also evaluated. Results: 62 patients (78.5%)
reported primary SD; decreased libido was the most frequent com-
plaint (79.5%). These patients were older and more disabled, however
39% had low disability scores. SD was a common problem for both
men and women. Patients with RRMS were affected less in all items
of primary SD. Several items of secondary SD—problems with memory
and concentration, bladder symptoms, bowel symptoms-—showed
correlation with different items of primary SD; these were altered
genital sensation, decreased libido, increased time for arousal, de-
creased lubrication/difficulties with erection. Total MSISQ-19 scores
were correlated with disease duration, age, disability, disease course,
Beck depression scale, temporary and long-standing anxiety and low
level of education. Conclusion: SD is an underestimated, common
symptom of MS. It may occur in MS even in the absence of severe
disability. Physicians’ awareness of this problem may help to bring
about appropriate treatments and management, and improve the
quality of life for these patients.

P165

Menstural disturbances and related plasma hormone levels
in female multiple sclerosis patients

M. Nabvi, E. Garshasbi, M. Jalali, M.R. Nejati; Shahed University
(Tehran, IR)

Background: Menstural irregularities are common complains of
female MS patients in clinic. It may be due to dysfunction of H.P.
axis, injury to H.P. due to demyelination or axonal loss, defects of
target organs due to a chronic immune mediated disorder and the
effect of some medications such as interferones or symptomatic drugs.
The problem can be a matter of disturbances and lead to psychological
problem and may affect the normal sexual life and even fertility of the
patients. Methods: To evaluate the relative prevalence of menstrual
irregularities and related hormones changes in plasma, we have
assesed 58 defenite iranian MS patients and compare the results with
58 mached healthy female. Results: 55.2% of the patients com-
plained menstrual disturbances in comparison to 20% of controls.
More patients had oligomenorrhea (p <0.03), hypomenorrhea (p <
0.001) and abnormal bleeding days (p <0.01). 27.6% of the patients
and 6.9% of the controls had oligomenorrhea respectively. The
history of amenorrhea identified in 31% of the patients in comparison
to 10.3% of the controls.plasma L.H level was higher in the patients
and the mean prolactin level was higher than normal ranges among
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the MS patients (p <0.04). No difference had been founded in thyroid
hormone levels in the two groups. There were some relationships
between usage of different interferon products and some specific
menstrual irregularities. Comclusion: Menstrual irregularities are
really more common in MS. We should study to find the possible
causes and mechanisms of them and correct the problem inorder
to provide a normal physical and psychological life for female
MS patients.

P166

Neurogenic bladder disturbances in multiple sclerosis: social
relevance and consequences for job-related rehabilitation
G. Lehrieder; Kiliani-Klinik (Bad Windsheim, D)

Symptomatic management of neurogenic bladder disturbances in
patients with multiple sclerosis is important not only due to the
high frequency up to 90% among ms-patients. Untreated bladder
disorders increase the risk of infections and complications in the
upper and lower urinary tract. Urgency and incontinence have a
major social impact on the patients. Despite of these relevances
neuro-urologic symptoms are often made taboo. We examined the
relevance of bladder disorders in young ms-patients with respect to
their quality of life (QoL) and especially under aspects of employ-
ment. The cohort consisted of 170 consecutive patients of the
neurologic department of the kiliani-klinik. The group was repre-
sentative for patients requiring inpatient rehabilitation. The mal-
e:female ratio was 36:64%. According to Kurztke's Expanded
Disability Status Scale (EDSS) 57% could walk without aids, 30%
needed one- or both-sided aids to walk (i.e. EDSS 6.0 to 6.5). 13%
were wheel-chair bound with or without independent transfer. We
found a frequency of 62% of patients suffering from bladder
disturbances. Most important symptoms among the employed
patients were high frequency and urgency of urination. Incon-
tinence and pain in the escalation of bladder disturbance don’t play
a relevant role in the patients who are not on pension. Only one
third of the patients suffering from urinary symptoms were
adequately treated. Symptom-related decrease in quality of life
and occupational participation only due to the urinary symptoms
was estimated by the patients themselves in a range of 30 to 40%
of the total ms-related QoL-decrease. In more than 10 percent
bladder dysfunction is a relevant, non seldom the only, reason
for starting one’s disability pension. Job-related rehabilitation of
MS-patients has to focuse not only on motor or visual disturbances
but also on the bladder problems. Diagnostic evaluation, enhancing
knowledge and selfcompetence on the side of the patient is
needed. But employees with ms and bladder disturbances need
more than starting the appropriate therapeutic strategies: They
need understanding for their special problems by their superiors.
In their working places frequent breaks are necessary, short
distances to the next toilet are desirable and fewer external work
recommended. Pension insurance institutes and employers must
be informed about the needs of the patients with neurogenic
bladder dysfunction to preserve the ability to participate in
working life.

Imaging - Part |

P167

Retinal nerve fibre layer atrophy in primary progressive
multiple sclerosis

A.P.D. Henderson, S.A. Trip, D.F. Garway-Heath, G.T. Plant, D.H Miller;
Institute of Neurology (London, UK); Moorfields Eye Hospital (London, UK)

Axonal loss is thought to be the predominant cause of disability in
progressive multiple sclerosis. Whilst magnetic resonance imaging is
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able to detect brain atrophy, and thus indirectly infer neuronal and
axonal loss, total brain volume loss could also be due to loss of
myelin or of glia. The retinal nerve fibre layer (RNFL) and macula
are accessible to study with non- invasive imaging techniques, such
as optical coherence tomography (OCT). The RNFL is composed
nearly entirely of unmyelinated axons of retinal ganglion cells, and
the macula is densely populated with retinal ganglion cells, giving
measures of axonal and nerve cell loss respectively. We studied nine
patients (6 male; 3 female; mean age 49.5 years, age range 32 to 64
years; EDSS 5.5 to 7, median EDSS 6.0; disease duration 9.3 years,
range 5 to 26 years) with primary progressive multiple sclerosis. All
had progressive myelopathy at onset. None had a history of optic
neuritis or progressive optic neuropathy at onset, although one
patient had noted progressive visual deterioration in the eighteen
months prior to study. OCT measures of the RNFL thickness
(RNFLT) and macular volume were acquired using a Stratus OCT3
device. Twelve controls (8 male; 4 female; mean age 44.3 years, age
range 29 to 63 years) had RNFLT and macular volume studies as
described above. Mean patient RFNLT and macular volume were
significantly reduced when compared with mean control values.
Mean patient RNFLT was 84.35 micrometres SD 10.5 micrometres,
compared with mean control eye RNFL 96.0 micrometres SD 11.2
micrometres (p=0.03). Mean patient macular volume was signifi-
cantly smaller, 6.46 mm® SD 0.28 mm?® as compared with control
eye macular volume 6.88 mm?® SD 0.30 mm?® (p =0.001, adjusted for
age and sex). RNFLT and macular volume measures using OCT
provide evidence of retinal axonal and ganglion cell loss in primary
progressive MS.

P168

Brain MRI findings in relapsing neuromyelitis optica

J.A. Cabrera-Gomez, L. Quevedo-Sotolongo, A. Gonzalez-Quevedo, S. Lima,
Yanely Real-Gonzalez, M. Cristoforo-Corominas, K. Romero-Garcia,
C. Ugarte-Suarez, ]. Jordan-Gonzalez, ]. Gonzalez de la Nuez, ]. Garcia
Lahera, R. Tellez, 1. Pedroso-Ibariez, R. Rodriguez-Garcel, A.Y. Cabrera-
Nuriez, Yisel Real-Gonzalez; CIREN (Havana, CUB); INN (Havana, CUB);
ELAM (Havana, CUB); CIMEQ (Havana, CUB); School of Medicine
(Cienfuegos, CUB); School of Medicine (Santa Clara, CUB)

Background: Some studies showed abnormalities in brain magnetic
resonance imaging (MRI) as to relapsing- Neuromyelitis Optica
(R-NMO) from 12-46%. These abnormalities are described as
compatible/non-compatible with Multiple Sclerosis (MS). Objective:
To describe the abnormal brain MRI lesions in R-NMO with imaging
studies conducted with more sensitive white matter changes techni-
ques. Methods: 30 patients with R-NMO (Wingerchuck et al.) were
selected. All MRI brain studies were performed with a 1.5 Tesla
Siemens MRI system according to the Standardized MR Imaging
Protocol for Multiple Sclerosis from the Consortium of MS Centers
Consensus Guidelines. Results: Brain MRI images were evaluated
in 29 R-NMO cases because in one case the MRI images were
not appropriate for the study. Of these 29 brain MRI studies, 19
cases (65.5%) had at least one or more lesions (1-57) and 10
were negative (34.4%). Brain MRI findings in 19 cases, were
characterized in T2/ Fluid-attenuated inversion-recovery (FLAIR) by
the presence of subcortical/deep white matter lesions in 16 (84.2%)
cases (1-50), most of them <3 mm and without juxtacortical
localization. Periventricular lesions observed in 13 (68.4%) cases,
but morphologically they were not oval, ovoid nor perpendicularly
orientated. Infratentorial lesions, all >3 mm, were observed in 4
(21.05%) cases without cerebellar involvement. T1 studies demon-
strated absence of hypointense regions. Optic nerve enhancement
was observed in 6/19 patients (31.5%).All brain MRI abnormalities
observed were not compatible with Barkhof et al. criteria of MS.
Conclusions: This study based on a Cuban patient population, with
long duration of disease, good sample size and detailed characteriza-
tion by MRI, demonstrated the brain MRI pattern of R-NMO patients
which is different from MS.
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Brain magnetisation transfer imaging in neuromyelitis
optica, transverse myelitis, and multiple sclerosis

A. Boster, ]. Perumal, M. Mackenzie, C. Caon, F. Bao, Z. Latif, O. Khan;
Wayne State University School of Medicine (Detroit, USA)

Objective: To assess magnetization transfer (MT) imaging changes in
the brain of patients with neuromyelitis optica (NMO), transverse
myelitis (TM), and MS. Background: Most patients with NMO have
unremarkable brain MRI scans or develop changes later during the
course of the disease. In contrast, patients with TM restricted to one or
two segments of the spinal cord and without fulfilling criteria for MS
or NMO have normal brain MRI scans. Furthermore, it has been
shown that MTR of normal appearing brain tissue in NMO is normal
in contrast to the well described abnormalities in MS. We investigated
corpus callosum MTR changes in NMO, TM, and MS compared to
healthy controls (HC). Methods: Seven NMO IgG antibody positive
patients, 8 TM patients, 10 RRMS patients and 6 healthy controls (HC)
underwent MRI with MT images. Conventional Brain MRI scans and
MT scans were obtained on a 1.5T scanner. For MTR calculation, a
region of interest (ROI) from the genu and splenium of corpus
callosum were marked out using a semi-automated technique and
then mapped out on to the co-registered MT images. Results: MTR
values from the NMO were significantly lower than TM patients and
HC but similar to patients with RRMS. Conclusions: NMO-IgG
antibody positive NMO patients demonstrate MTR changes in the
corpus callosum indicating that more diffuse tissue damage may occur
in these patients distant from the classic spinal cord and optic nerve
injury. Patients with TM appear to have disease restricted to the cord
without evidence of myelin damage in the brain.

P170

Multiple sclerosis in African-Americans with multiple
sclerosis: insights into disease severity and comparison with
Caucasian multiple sclerosis

O. Khan, M. Mackenzie, C. Caon, L. Dantzer, F. Bao, Z. Latif, A. Tselis,
C. Ozust, A. Hudson; Wayne State University School of Medicine
(Detroit, USA)

Objective: To determine the clinical characteristics of African-Amer-
icans (AA) with MS and identify potential features into disease severity
and distinction from Caucasians (CAC) with MS. Background:
Previous multi-center collaborative studies have shown that AA with
MS experience more severe disease course and greater disability in
shorter period of time than CAC with MS. In this work, we extend our
previous observations by including MR imaging features of AA with
MS as well as response to DMT in a large data set from a single MS
Clinic. Methods: 118 well-characterized AA MS patients at our MS
Clinic were enrolled. Time to EDSS 6.0 and 6.5 were available when
applicable. MRI and CSF data were also available. Presence of APOE E4
was determined after establishing demographic features, minimizing
bias from the retrospective collection of clinical data and its potential
association with APOE E4 allele. We were able to analyze brain and
cervical spinal cord MRI characteristics in AA and compare them to
CAC MS patients. Furthermore, we were also able to perform MTR,
MRS, and DTI in a smaller number of AA MS patients. Results: Mean
age, EDSS and disease duration (DD) were 43.2 years, 4.8 and 9.3 years,
respectively, for the entire cohort (n =96). 40 of 96 (41.7%) patients
were heterozygous carriers for APOE E4. Mean age, EDSS, and DD were
41.1 years, 5.0, and 8.7 years, respectively. In the APOE E4 positive
group, time to EDSS of 6.0 (n=21) and 6.5 (n=12) were 4.8 and
6.6 years, respectively. In the APOE E4 negative group, time to EDSS
6.0 and 6.5 were 6.3 and 10.4 years, respectively. Preliminary analysis
showed that APOE E4 positive AA MS had greater involvement of
spinal cord MRI abnormalities than APOE E4 negative patients.
Furthermore, AA MS patients had a significantly smaller brain and
spinal cord volume compared to CAC. AA with MS responded less
favorably to DMT than CAC with MS. Conclusions: Our study
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confirms previous observations that AA with MS experience a more
severe disease course than CAC with MS. Presence of APOE E4 may
potentially explain more severe disease course and relatively less
impressive response course to therapy. We also identify MRI features
that characterize a more severe disease course in AA with MS. Larger
prospective studies are needed to confirm our observations and
develop models of aggressive disease course in MS that will bear
implications for all patients with MS.

P171

Prospective long-term study of proton brain magnetic
resonance spectroscopy in relapsing-remitting multiple
sclerosis: effect of glatiramer acetate on axonal injury
O. Khan, Y. Shen, M. Mackenzie, C. Caon, F. Bao, Z. Latif, A. Tselis,
R. Lisak; Wayne State University School of Medicine (Detroit, USA)

Objective: To investigate the usefulness of long-term brain proton
MRS in RRMS and to examine effect of disease modifying therapy on
cerebral axonal injury in RRMS. Background: In-vivo techniques of
quantifying cerebral axonal injury and recovery brain such as proton
brain MRS are gaining popularity given the improved acquisition
techniques and reproducibility and the growing emphasis on axonal
injury in MS. Measuring N-acteylaspartate (NAA) referenced against
creatine (Cr) is a reproducible method of assessing axonal injury. We
are investigating the long term effect of glatiramer acetate (GA) on
axonal injury in RRMS and whether this may be useful in studying
cerebral axonal injury over a long term. Methods: In an ongoing
long-term prospective study, we performed combined MRI/MRS on
22 treatment naive RRMS patients, 18 of whom commenced treat-
ment with GA and 4 remained untreated by choice. Imaging was
repeated annually for 4 years. Blinded MRS analysis of NAA:Cr were
carried out in a volume-of-interest (VOI) centered on the corpus
callosum that also allowed for the examination of the normal
appearing white matter (NAWM). Results: Baseline (n =18) mean
age, disease duration, and EDSS were 43.5 years, 8.2 years, and 2.77,
respectively. Baseline (n=18) mean NAA/Cr in the entire VOI was
1.97 (+0.24) and 2.075 (+0.30) in the NAWM. After 4 years of follow
up, 15 of the 18 patients in the treated group were still participating in
the study with a mean NAA/Cr of 2.21+0.16 in the VOI and 2.27 +
0.20. Three of four untreated patients began treatment with GA
during the study. Individual results with be presented. Six healthy
controls were also followed for 4 years. Detailed image analysis
including correlation with conventional lesion load will and the risk
of developing chronic destructive lesions in areas of decreased NAA:Cr
also be presented. Conclusions: This is the longest prospective study
employing annual brain proton MRS imaging in RRMS and provides
insight into mechanisms involving chronic axonal injury. It also
demonstrates effect of glatiramer acetate on axonal injury and
recovery in a long-term study. We believe that NAA may be a
reasonable marker for assessing long-term disease progression and
therapeutic response.

P172

Brain MRI findings in Japanese multiple sclerosis patients
with NMO-IgG

M. Nakamura, I. Nakashima, K. Fujihara, I. Miyazawa, T. Misu,
Y. Itoyama; Tohoku University School of Medicine (Sendai, JP)

Introduction: Neuromyelitis optica (NMO) is characterized by
severe optic neuritis and transverse myelitis. Whether NMO is a
variant of multiple sclerosis (MS) has been controversial, but a study
on NMO-IgG, an NMO-specific serum autoantibody, strongly sug-
gested that NMO is distinct from MS. Since recent studies showed that
some patients with NMO-IgG had brain lesions, in the newly
proposed diagnostic criteria for NMO by Wingerchuk et al. (2005),
the presence of brain lesions do not exclude the diagnosis of NMO.
The present study aimed to reveal the characteristics of brain and
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spinal cord MRI findings in NMO-IgG-positive patients in Japan.
Patients and methods: We investigated the findings of the brain
and spinal cord MRI in 15 Japanese patients who were seropositive for
NMO-IgG. Results: Among them, 7 patients (47%) had brain lesions,
and 14 patients (93%) had longitudinally extensive lesions ( > three
vertebral segments). The only patient without a longitudinally
extensive spinal cord lesion, however, had extensive spinal cord
atrophy indicating a history of an extensive cord lesion. Among the
7 patients with brain lesions, 5 had only optic neuritis and transverse
myelitis as clinical symptoms. The other 2 patients had no episode of
optic neuritis but had histories of cognitive dysfunction, hemiparesis,
or cerebellar ataxia. On brain MRI, diffuse white matter lesions,
juxtacortical lesions, callosal lesions, periventricular lesions, and
longitudinally extensive lesions along pyramidal tracts were com-
monly seen in the patients with NMO-IgG. Cerebellar hemispheric
lesions were seen in one patient who developed cerebellar ataxia, and
a hypothalamic lesion was seen in another patient who showed
hyperprolactinemia at the relapse of visual disturbance. None of the
patients had a cavitary brain lesion. Although some brain lesions in
the patients with NMO-IgG resembled those of MS, ovoid lesions with
open-ring enhancement typically seen in classical MS were not
observed in any patient with NMO-IgG. Conclusions: Our study
showed that brain lesions were not rare in the Japanese patients with
NMO-IgG, and the MRI features of the brain lesions in the patients
appeared to be different from those in MS. In particular, like
longitudinally extensive spinal cord lesions, longitudinally extensive
lesions along the pyramidal tract in the brain may be unique to the
patients with NMO-IgG.

P173

Lack of relationships between MRI periventricular lesions
and oligoclonal IgG bands detection in Caucasian multiple
sclerosis

A. Pichiecchio, R. Bergamaschi, D. Franciotta, E. Tavazzi, E. Caverzasi,
G. Poloni, S. Bastianello; Mondino Neurological Institute (Pavia, I)

Introduction: Neuropathologic studies suggest that MS plaques are
possibly the main source of oligoclonal immunoglobulins. The lack of
oligoclonal IgG bands (OCBs)in a small percentage of MS patients
could thus be related to a predominant subcortical plaque distribu-
tion, with drainage of interstitial fluid through periarteriolar path-
ways. This hypothesis was supported by the strong association
between periventricular lesions and OCB recently reported in Japanese
MS patients(Nakashima I. et al. Acta Neurol Scand 2006; 113: 125-
131). Objectives: To correlate the presence of cerebrospinal fluid
(CSF)OCBs and periventricular lesions in Caucasian patients with
multiple sclerosis(MS). Materials and Methods: We retrospectively
analyzed brain magnetic resonance imaging (MRI) of 46 Caucasian MS
patients (14 males, 32 females, 35.8y mean age, 2.3 mean disease
duration, 44 relapsing-remitting, 2 clinically isolated syndromes, 1.4
mean EDSS), who underwent spinal tap close to the radiological
examination. All patients fulfilled 2001 McDonald’s criteria for MS
diagnosis. Patients were divided in two subgroups with respect to the
presence/absence of OCBs in CSF: 23 patients had 2 or more bands
(OCB+ group), 23 patients one or no band (OCB- group). No
significant difference in disease duration at the time of lumbar
puncture and MRI examination was observed among the two groups.
All imaging studies were performed on a 1.5 T Philips Gyroscan
system. Two independent neuroradiologists identified and counted
the lesions in periventricular and subcortical regions. The maximum
section of each lesion was also measured making use of the MRIcro
software. Results: In the OCB+ group, 16/23 patients (70%) showed
predominant periventricular than subcortical lesions, with a total
mean surface equal to 217 in voxel units. In the OCB- group, 19/23
patients (83%) had predominant periventricular lesions with a total
mean surface equal to 225.7 in voxel units. No significant difference
in the distribution of subcortical vs. periventricular plaques in OCB+
vs. OCB—- MS patients was found. No significant difference was also
found in the mean periventricular lesions’ section among the two
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groups, for both number of lesions and total section surface.
Conclusions: Different genetic backgrounds could partially explain
the discrepancies between our study and the Japanese one. Alternative
hypotheses (subpial B-cell niches?) could be taken into account to
tackle the issue of site of production of OCBs.

Pr174

Proton magnetic resonance spectroscopy and magnetisation
transfer imaging of normal appearing brain tissue in multi-
ple sclerosis patients with minimal lesion load

M. Siger, A. Maj, M. Bieniek, K. Selmaj; Medical University of Lodz
(Lodz, PL)

Heterogeneity of multiple sclerosis (MS) is observed in different
aspects of disease including clinical manifestation and magnetic
resonance imaging (MRI). One of the atypical group are patients who
fullfied clinical diagnosis of MS but with no or minimal lesion load
on conventional magnetic resonance imaging (MRI). Aim: The main
goal of this study was to investigate, using spectroscopy (H-MRS) and
magnetization transfer imaging (MTI), normal appearing brain tissue
(NABT) in patient with minimal lesion load (atypical MS, aMS) and
MS patients with typical MRI meeting the MRI criteria (tMS).
Method: Thirteen aMS$ patients (8 women, 5 men) and ten tMS
patients (5 women, 5 men) were included in the study. Additionally,
8 healthy volunteers (HC), (7 women, 1 men) participated in the
study as a references groups. All groups were matched according to
age and both MS groups according to EDSS and disease duration. In
all participants, MRI protocol included: conventional MRI (PD/T2,
T1-weighted images), flash 2D with and without magnetization
transfer and single voxel spectroscopy (steam TE 20 ms, TR 6000
ms, 64 averages) from right and left centrum semiovale (CS) were
performed. Based on two flash 2D images, magnetization transfer
ratio histogram were calculated and mean magnetization transfer
ratio (mean MTR), pick high and pick position of MTR histogram
were assessed. From H-MRS data, NAA/Cr, Cho/Cr, mIn/Cr and NAA/
mIn ratios were calculated. Data analysis included multimodal
comparison between aMS and tMS to HC. Results: NAA/Cr ratio
from left CS was significantly lower in aMS than in HC (1.64+0.17
vs. 2.07+0.4 p=0.01) whereas in tMS there was no obvious
difference in NAA/Cr ratio from left CS in comparison to HC
(1.96+0.62 vs. 2.07£0.4 p>0.05). In tMS, mIn /Cr ratio from right
CS and mean miIn/Cr (from both CS) was significantly higher
compare to HC (0.75+0.2 vs. 0.46+0.1 p=0.008; 0.71+0.2 vs.
0.54+0.15 p=0.064) whereas in aMS there was no difference in
mlIn/Cr ratio compare to HC. Additionally, lower NAA/mIn ratio
from right CS in tMS but not in aMS than in HC was detected (2.5 +
0.9 vs. 4.5+2.28 p =0.02). Mean MTR value in aMS was significantly
lower than in HC (36.4+3.91 vs. 40.29+3.6 p=0.05) whereas in
tMS there was no obvious difference. Conclusion: Different pattern
of H-MRS metabolities and MTR changes in aMS and tMS when
compared to HC patients indicate that character of damage in NABT
might be different in these two forms of disease.

P175

Conventional MRI and diffusion tensor imaging in Brazilian
patients with optic spinal multiple sclerosis Asian type

M. Papais Alvarenga, R. Papais Alvarenga, C. Cristina Ferreira Vasconcelos,
S. Vieira Alves Leon, A. Marcos da Silva Catharino, F. Erthal, L. Branddo;
UNIRIO (Rio de Janeiro, BR)

The optic spinal form of MS Asian type is defined by the clinical
involvement of the optic nerve and spinal cord. Brainstem signs do
not exclude this diagnosis (1999). Patients and Method: We
analyzed here 30 consecutive OS-MS patients attended in the Hospital
da Lagoa (Rio de Janeiro, Brazil) from January/2005 to April/2006. An
interview was held in order to identify clinical data. The patients were
submitted to neurological evaluation and were examined with routine
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MR imaging, and diffusion tensor MR sequence on a GE Excite 1.5T
imager. Diffusion tensor sequence was performed with 23 directions
and pos processed using the function software to obtain the fractional
anisotropy map. Results: OS-MS patients were mainly women (83%)
and Afro Brazilians (58.3%) At the time of MRI, the mean time of
disease was 7.9 years (1-21 years) and the median of the EDSS was
7.5 (2-8). The MRI showed cerebral lesions 83.3% and reduction of
anisotropy 50%; brainstem T2 lesions with reduction of anisotropy
33.4%; optic nerve abnormalities at STIR technique 70%; large lesions
at spinal cord 83.3%. 16.7% of the patients fulfilled the MRI MS
criteria (2001). Discussion: The absolute criteria for NMO proposed
by Wingerchuk et al. (1999) must be reviewed. NMO syndrome in
Brazilian is characterized mainly by optic and spinal cord bouts, but
brainstem symptoms could occurred as postulated by Jun-Ichi Kira
(1999). Conventional MRI and DTI imaging were useful to identify
cerebral and brainstem lesions.

P176

Combination of single-voxel proton MR spectroscopy and
diffusion MR imaging in the evaluation of tumefactive
demyelinating lesions

S. Lavrnic, T. Stosic-Opincal, S. Gavrilovic, M. Gavrilov, V. Peric; Clinical
Center of Serbia (Belgrade, CS)

Background: Tumefactive demyelinating lesions comprise circum-
scribed solitary lesions within cerebral hemispheres, greater than
two centimetres in diameter, with conventional MR imaging
appearance similar to neoplasm. Clinical presentation is usually
atypical for multiple sclerosis, and correlates to the presence of focal
brain lesion with mass effect. Methods: We report 7 cases of a
previously healthy individuals, average age of 32 vyears, who
presented with rapid onset of focal neurological deficits. In all cases,
after the initial brain CT, a tumor was suspected. Results: Common
MRI finding included a formidable solitary brain lesion, with
perifocal edema and mass effect. In 3 cases there was inhomoge-
neous postcontrast enhancement and 4 lesions demonstrated ring
enhancement. In general, diffusion weighted MR imaging revealed
mildly increased apparent diffusion coefficients within the lesions,
while single voxel proton spectroscopy showed reduction of NAA,
increase in Cho, ml and lipids. Marked reduction of Cr was also
observed. These finding were highly indicative for the demyelinat-
ing plaque in acute stage. The patients responded favourably to
corticosteroid therapy, with significant reduction of neurological
deficits. Follow-up MRI examinations revealed no progression to
multiple sclerosis in 5 patients. Conclusion: In cases of tumor-like
demyelinating lesions, especially in patients without a history of
multiple sclerosis, neuroimaging necessitates implementation of the
advanced MR techniques, such as diffusion MR imaging and MR
spectroscopy, which can give important in vivo physiological and
metabolic information, complementing morphologic findings from
conventional MRI.

P177

Progressive axonal loss in early relapsing-remitting multiple
sclerosis. A 1TH-MRS and MRI longitudinal two-year follow-
up study

A. Pascual-Lozano, M.C. Martinez-Bisbal, I. Bosca, C. Valero, F. Coret,
B. Martinez-Granados, L. Marti-Bonmati, B. Celda, B. Casanova; Hospital
la Fe (Valencia, E); Universidad de Valencia (Valencia, E); Hospital Clinico
(Valencia, E); Hospital Quiron (Valencia, E)

Objective: To investigate the progression of spectroscopically mea-
sured axonal damage in the normal-appearing white matter of
brainstem and its relationship with changes in brain T2-hyperintense
lesion volume (T2LV), clinical inflammatory activity and disability in
early relapsing-remitting multiple sclerosis (M)S patients. Methods:
Forty-three relapsing-remitting MS patients and ten age-matched
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healthy subjects were prospectively studied for two years. EDSS was
calculated each three months and the MS Functional Composite scale
once a year. T2-weighted MR and 1H-MRS imaging were acquired at
time of recruitment and annually. The T2LV was calculated with a
semiautomatic program; NAA, Cr and Cho resonances areas were
integrated with jMRUI program and the ratios were calculated for the
sum of the volume elements that represented the brainstem. We
considered brainstem, where large tracts join together from both
hemispheres, as a suitable region to detect early axonal damage in
agreement with preliminary pathologic studies. Results: The basal
NAA/Cho ratio at brainstem was significantly decreased in MS
patients compared with controls. After two years, there was a decrease
in the NAA/Cho (—9%; p=0.002) and the NAA/Cr ratio (—13%;
p =0.001) while the T2LV increased (19%; p =0.043) in MS patients.
Control subjects had no significant metabolic changes at the pons.
A subgroup analysis showed a higher NAA/Cho decrement in patients
with more than one relapse. At the final of the study, a significant
inverse correlation between NAA/Cho ratio and T2LV was found
(p =0.007). Metabolic changes only correlated with the EDSS (p=
0.034). Conclusions: Our data reveal an early and progressive axonal
injury in MS, higher in patients with evidence of inflammatory
activity, suggesting a relationship between these two phenomena
from early stages of the disease. Future longitudinal studies are still
need to confirm this preliminary data.

P178

Metabolite changes in the white matter 3 years after a
clinically isolated syndrome suggestive of multiple sclerosis
K.T.M. Fernando, D.T. Chard, M.A. McLean, ].K. Swanton, K.A. Miszkiel,
R.M. Gordon, D.R. Altmann, G.T. Plant, A.]. Thompson, D.H. Miller;
Institute of Neurology (London, UK)

In a previous study, using single voxel proton magnetic resonance
spectroscopy (1H-MRS) we demonstrated that myo-inositol (Ins) was
significantly elevated in the normal appearing white matter (NAWM)
19 weeks after the onset of a clinically isolated syndrome (CIS) and
that this was associated with the subsequent development of
clinically definite multiple sclerosis (CDMS; Fernando et al., 2004).
The aim of this study was to investigate the NAWM of patients three
years after a CIS using 1H-MRS and correlate it with clinical status at
that time. Methods: Single voxel 1H-MRS (PRESS with TR 3000ms,
TE 30ms) was performed on the NAWM of 67 patients (58 optic
neuritis, 5 brainstem, 4 spinal cord syndromes, 41 female, 26 male,
median age 33 years, median EDSS 1) a median of 38 months after a
CIS and in 46 healthy controls (24 female, 22 male, median age 36
years). Absolute concentrations of N-acetyl-aspartate and N-acetyl-
aspartyl-glutamate (tNAA), total creatine and phosphocreatine (Cr),
choline containing compounds (Cho), glutamate plus glutamine
(Glx) and myo-inositol (Ins) were estimated using the LCModel.
Results: Compared with control subjects, the concentration of Ins
(mean 3.31 mM, SD 0.84 versus mean 3.86 mM, SD 0.93; p =0.0005)
was elevated in CIS NAWM, especially in those with abnormal brain
MRI (mean 3.95 mM, SD 0.96; p =0.0003) and in those with CDMS
(mean 4.29 mM, SD 0.93; p =0.000002) and McDonald MS (mean
4.03 mM, SD 0.94; p=0.0001) at 3 years. An increase in Cr was also
observed in patients with abnormal brain MRI (mean 4.09 mM, SD
0.62 versus mean 3.72 mM, SD 0.43; p=0.011) and in those
who developed McDonald MS at 1 year (mean 4.25 mM, SD 0.67;
p=0.001) and 3 years (mean 4.11 mM, SD 0.60; p =0.025). There
was a trend for a reduced tNAA in CIS patients (control mean
8.46 mM, SD 0.83 versus CIS mean 8.14 mM, SD 0.79; p =0.087),
which was significant in those who developed CDMS at 1 year
(7.81 mM, SD 0.79; p=0.009). NAWM Ins correlated with EDSS at
3 years (r=0.318, p=0.009). Conclusions: The results suggest that
glial proliferation (as demonstrated by the increase in Ins and Cr) is a
prominent feature during the early clinical stages of MS and that it
may have functional significance in relation to disability as well as
subsequent conversion to MS. The lack of a significant decrease in
tNAA suggests that axonal damage is a relatively less prominent
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feature in the NAWM in the first 3 years after the onset of a CIS,
except in those who develop CDMS within 1 year.

P179

A functional connectivity study in multiple sclerosis pa-
tients comparing 2 principles of data sampling

M. Amann, ]. Hirsch, L. Achtnichts, L. Kappos, E.-W. Radue, A. Gass;
University Hospital Basel (Basel, CH)

Background: Functional connectivity MRI (fcMRI) is based on
synchronous low-frequency MR signal fluctuations in resting-state
brain. These fluctuations are synchronised between functionally
related cortical areas. To date two main data sampling strategies
are used: a) high-sampling rate to avoid cardiac and respiratory
aliasing; b) moderate sampling rate for higher spatial coverage,
(undersampling cardiac and respiratory signal). We compared the 2
strategies in an fcMRI experiment. Methods: Ten normal controls
and 10 relapsing-remitting MS patients (6 w, 4 m, age 20—-56 years).
Primary motor (M1) areas were detected in a fMRI block design
study: right hand finger flexion-extension paced by 1Hz flashlight.
Then, 2 fcMRI experiments in inactive subjects were performed. For
the moderate sampling scheme, 300 samples (5 slices positioned on
the motor cortex) were acquired with TR=1s, whereas high-
sampling rate fcMRI was performed with TR =0.25s (1100 samples,
3 slices). Data post processing included motion correction, spatial
smoothing and realignment to the fcMRI images. The fcMRI data
were low-pass filtered (cutoff frequency 0.08 Hz). Based on the motor
task experiment, a region of interest (ROI) in the left M1 area was
identified and copied to the fcMRI data. The average signal time
course (STC) of the ROI was calculated and a multiple linear
regression (MLR) was performed for each resting state voxel. In the
MLR; the whole brain STC and the calculated motion parameters
were regressors of no interest (RNI). To prevent cardiac aliasing, the
STC of the sagittalis sinus was used as an RNI, too. The resulting
correlation maps were then transformed to z-scores and reflect
functional connectivity. Results: Significant (p <0.05) z-scores were
detected in contralateral M1 and in supplementary motor areas
demonstrating similar fcMRI motor network patterns in both
experiments. Significance levels were higher in the TR=1 s experi-
ment, with no indication of cardiac aliasing. Two patients showed
reduced connectivity with less/no synchronicity in the contralateral
motor cortex, resp. in the SMA. Discussion: The higher significance
of the TR =1 sec experiment is due to the higher sampling efficiency
with respect to temporal filtering. Cardiac aliasing in fcMRI with
longer TR is a problem, but can be avoided by several techniques,
e.g. with partial regression analysis. Given those results there are
good reasons to use a TR of 1 sec instead of higher frequency
sampling rates.

P180

Altered functional and structural connectivities in patients
with multiple sclerosis: an fMRI and MR tractography study
at3T

M. Filippi, M.A. Rocca, P. Valsasina, E. Pagani, A. Falini, G. Scotti,
G. Comi; Scientific Institute San Raffaele (Milan, 1)

Using functional magnetic resonance imaging (fMRI), an abnormal
pattern of movement-associated cortical activations has been de-
monstrated in multiple sclerosis (MS) patients with different disease
phenotypes. Damage or dysfunction of neuronal connections
among cortical areas, related to structural damage of specific brain
pathways, might contribute to explain these functional abnormali-
ties. To determine the functional and structural substrates of motor
network dysfunction in patients with relapsing-remitting (RR) MS
without overt motor impairment, using analysis of functional
connectivity and MR tractography. Using a 3 Tesla scanner, in 12
right-handed patients with RRMS and 14 sex- and age-matched
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healthy volunteers, we acquired, dual-echo (DE), diffusion tensor
(DT) MRI with diffusion gradients applied in 32 non-collinear
directions and fMRI during the performance of a simple motor task
with the dominant hand. A tractography algorithm was run on DT
MRI data from patients and controls. On the fractional anisotropy
(FA) maps, one region-of-interest on the midsagittal slice was drawn
to select the entire corpus callosum (CC). The left (L) primary
sensorimotor cortex (SMC) was select as the seed region to compute
correlation maps with other brain regions, using statistical para-
metric mapping (SPM2) and dynamic causal modelling. Between-
group comparison in fMRI and DT MRI metrics and correlations
between fMRI and DT MRI metrics were assessed using SPSS. In
MS patients median DE lesion-load (LL) was 10.6 ml. Compared
to control, MS patients had significantly higher mean diffusivity
(p=0.03) and lower FA (p=0.003) in the CC. Compared
to controls, MS patients had increased functional connectivity
between: a) the supplementary motor area and the right (R)
cerebellum (p =0.05), b) the R primary SMC and the R cerebellum
(p=0.01), and c) the L inferior frontal gyrus (IFG) and the L
primary SMC (p=0.004). They also showed reduced connectivity
between: a) the R cerebellum and the L IFG (p =0.009), and b) the
L secondary sensorimotor cortex and the L IFG (p=0.01). No
correlation was found between coefficients of altered connectivity
and DE LL and DT MRI metrics of CC damage. In clinically stable
RRMS patients, altered functional connectivity in the motor net-
work is observed. The lack of correlation between measures of
abnormal connectivity and DE LL and DT MRI metrics of CC
damage prompts the investigation of structural damage of intra-
hemispheric pathways.

P181

Functional MRI and neuronal plasticity depending on the
motor training in multiple sclerosis

C. Ballario, M. Ferri, ]. Nagel; Fundacion R de Neurorehabilitacion (Rosario,
RA); Instituto Gamma (Rosario, RA)

Introduction: The existence of neuronal plasticity phenomena in
the cerebral cortex of people with multiple sclerosis, which lead to
changes in the Functional Magnetic Resonance (FMR) has already
been shown. However, the way the brain of people affected with MS
responds, after motor training development, is an enigma still
unsolved. Our intention is to know if a training program with
a temporal extension (10 days in a row) can optimize the recruiting
of motor webs in these patients, as happens in normal subjects.
Aims: To compare changes in the activation patterns in FMR of
patients with MS before and after an extensive motor training
compared to healthy subjects of the same age and sex. Materials
and Methods: 10 patients with RRMS were recruited, right handed,
between 22 and 56 years old, with a EDSS score <4.0 and a Nine
Hole Peg Test <24 seconds. Free of relapses during the 3 months
before the inclusion of the patient into the study. Apart from them,
10 healthy subjects were recruited, with the same age and sex. A
FMR was took, performing a motor paradigm which consisted in
doing a flexion-rest extension-rest, all this within six minutes. Then
patients and controls were asked to do the motor paradigm on a
daily basis, 10 minutes during 10 days. On the eleventh day the
FMR study was repeated. Activation areas and their activation
percentages were compared between cases and controls pre and
post training. Results: Coinciding with previous studies, there was
an increase in the activation area in patients compared to the
controls performed on the pre-training FMR. The areas that showed
statistical significance were right Prefrontal and Basal Ganglia; and
bilateral Motor Cinguli. Regarding the post-training study, a sig-
nificant reduction in the activation was observed, both in the
controls and in the patients, in the following areas: bilateral Primary
Motor and Premotor; and left Prefrontal and Basal Ganglia. The
difference in the activation percentages between cases and controls
was not significant (“p” ns). Conclusions: The findings in the
present study indicate that our patients’ brains were capable of
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reshaping the motor activity after a long period of training,
obtaining a significant reorganization in the explored areas. A
broader knowledge of these reached plastic phenomena could
contribute in the selection of some therapies and influence the
results of a “specifically designed”

P182

fMRI during PASAT and PVSAT in mild multiple sclerosis,
moderate MS and normal volunteers

G. Nagels, E. Vandervliet, W. Van Hecke, S. Engelborghs, M.B. D’hooghe, P.
Cras, P. Parizel, P.P. De Deyn; Nationaal Multiple Sclerose Centrum
(Melsbroek, B); Universitair Ziekenhuis (Antwerpen, B); Universiteit Ant-
werpen (Antwerpen, B)

The aim of this study was to examine whether there is evidence for a
cerebral plasticity which follows a similar pattern as in motor and
sensory paradigms, during cognitive paradigms in MS. Twenty
patients with definite multiple sclerosis according to the Poser
criteria were included, who had not had a relapse for at least 30
days before entry into the study, who did not use sedatives, and who
had a visual function above 20/40 as measured on a Snellen chart.
Ten patients were selected to have an EDSS score between 0 and 3.5,
inclusive (MS 0-3.5 group), and ten patients were selected to have
an EDSS score between 4 and 7, inclusive (MS 4—7 group). A control
group of ten healthy volunteers was matched to the patient group
for age, gender and schooling level. All subjects underwent Paced
Auditory Serial Addition Test (PASAT) and Paced Visual Serial
Addition Test (PVSAT) in a block design during fMRI (1.5 T Siemens
Sonata, 40 mT/m gradients, standard CP head coil, TE 50 ms, TR
3000 ms). Cognitive performance, assessed with the pre-fMRI PASAT,
did not differ significantly between the experimental groups. PVSAT
performance during fMRI was also not significantly different
between groups (ANOVA, df =2; F =2.241; p =0.126). PASAT perfor-
mance during the fMRI however, was significantly worse in the MS
4-7 group than in the control group (ANOVA, df=2; F=5.139;
overall p=0.013; post hoc p=0.009). There was no significant
difference in fMRI-PASAT performance between controls and MS
0-3.5 patients, or between both patient groups. Total activation
volume during PASAT was higher in the MS 0-3.5 group, compared
to the control group (t-test, p=0.023). There were no significant
differences in activation volumes between controls and MS 4-7
patients. Activation volumes for PVSAT were not significantly
different between groups. In a GLM with activation volume as
dependent variable, treatment group was a significant factor (df =2,
F=3.737, p=0.030), while modality (auditory or visual) was not.
These PASAT findings support a cognitive cerebral plasticity in MS.
The lack of a difference in activation volumes during PVSAT may be
a result of the relative difficulty of the PASAT versus the PVSAT at an
equal interstimulus interval of three seconds.

P183

Differential fMRI activation patterns on the Computerised
Tests of Information Processing in patients with multiple
sclerosis with low Expanded Disability Status Scale scores
L. Walker, A. Smith, M. Freedman, C. DeMeulemeester; The Ottawa
Hospital (Ottawa, CAN); University of Ottawa (Ottawa, CAN)

Background: Cognitive deficits have long been identified in
individuals with multiple sclerosis (MS) but insights into their neural
substrates have only recently been suggested. Methods such as
functional magnetic resonance imaging (fMRI) have demonstrated
that patients with MS demonstrate differential activation patterns
on cognitive tasks compared to healthy controls. It appears that
their brains attempt to compensate for dysfunction, often by
recruiting additional brain areas to perform cognitive tasks. Goals:
In the current study we investigated the performance and fMRI
activation patterns of patients with MS on the Computerized Tests of
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Information Processing (CTIP). Methods: Twelve cognitively im-
paired patients with MS (with little or no physical disability) and 12
sex, age and education matched healthy controls were administered
the CTIP while in the MR scanner. The CTIP measures reaction time
(RT) and errors on three tasks with increasing cognitive demands (i.e.
simple RT, RT when a choice is required, and RT when semantic
search is required). Results: Both patients and controls demon-
strated the expected increases in RT and errors with increasing task
complexity, with patients showing longer RTs and more errors than
controls across all three tasks. The discrepancy between number of
errors made by patients and controls grew with increasing task
complexity. Second level whole brain random effects analyses for the
Semantic minus Choice tasks revealed significant differences in
blood flow between the two groups. Patients showed attenuated
neural activity compared with controls in several left hemisphere
regions including the precuneus, visual cortex and middle temporal
gyrus. Patients showed more activity in motor areas in the right
hemisphere, including the precentral gyrus and premotor cortex.
The Choice minus Simple contrast revealed significantly more
activity in patients than controls in left superior occipital gyrus.
Conclusions: In summary, patients were not able to substantially
activate areas in the left hemisphere to perform the Semantic task as
accuarately as controls but were able to do so more efficiently for the
more simple Choice task. This suggests that as information proces-
sing requirements increase, the MS patients are not able to recruit
appropriate brain regions to perform the tasks accurately. These
results provide insights into the impaired information processing
speed that is prevalent in MS patients.

P184

Differential fMRI activation patterns on a response inhibi-
tion task in patients with multiple sclerosis with low
Expanded Disability Status Scale scores

A. Smith, L. Walker, M. Freedman, C. DeMeulemeester; University of
Ottawa (Ottawa, CAN); The Ottawa Hospital (Ottawa, CAN)

Background: Although deficits in executive functioning are well
known cognitive sequelae of multiple sclerosis (MS), less is known
about patients’ performance on response inhibition tasks in parti-
cular. Behavioural observation of cognitively impaired MS patients
often reveals impulsivity. However, knowledge about associated
activation patterns on functional magnetic resonance imaging
(fMRI) is lacking. Goals: In the current study we investigated the
performance and fMRI activation patterns of patients with MS on a
response inhibition task (Go/No-Go). Methods: Ten cognitively
impaired patients with MS (with little or no physical disability) and
10 sex-, age- and education-matched healthy controls were admi-
nistered the Go/No-Go task while in the scanner. The task measures
reaction time and errors on two different conditions (i.e. press for
X [X] and press for all letters except X [non-X]). Results: Both
patients and controls demonstrated longer reaction times on the
more challenging response inhibition condition (i.e. non-X). Pa-
tients and controls did not differ significantly from each other in
their reaction times. Nonetheless, patients made more errors than
controls. The discrepancy between the number of errors for patients
and controls was greater in the non-X condition. Second level
whole brain random effects analyses for the non-X minus X
contrast revealed that patients demonstrated more compensatory
activation than controls in premotor areas, orbital frontal cortex
and inferior frontal gyrus. Patients demonstrated less activity than
controls in more posterior brain regions, specifically, in the
supramarginal gyrus and the occipital cortex. Conclusions: In
summary, despite patients’ neural compensation in frontal areas,
their lack of ability to compensate in posterior regions may explain
their poor performance in response inhibition. Difficulties with
response inhibition may manifest itself behaviourally as impulsivity.
This study thus provides new insight into the neural processing of
the impulsivity often observed in cognitively impaired individuals
with MS.
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P185

Imaging cognitive fatigue in encephalomyelitis disseminata:
a fMRI study

R. Lange, T. Hassa, C. Weiller, C. Dettmers; Universititsklinikum Freiburg
(Freiburg, D); Kliniken Schmieder (Gailingen, D); Kliniken Schmieder
(Konstanz, D)

Background: Fatigue is a very common symptom of encephalomye-
litis disseminata which has a great impact on qualitiy of life and
poductivity. Diagnosis of fatigue is currently made by structured
interviews and self assessment scores. The aim of our study is to
investigate the organic basis of fatigue and to develop an objective
marker of fatigue in encephalomyelitis disseminata using functional
magnetic resonance imaging (fMRI). Methods: We investigated 19
patients with confirmed diagnosis of encephalomyelitis disseminata
reporting fatigue in a cross-sectional, prospective study. Patients with
severe motor disabilities as well as patients with moderate or severe
cognitive impairement were not included in the study. Characteriza-
tion of the patient group included the modified fatigue impact scale
(MFIS), expanded disability status scale (EDSS), Beck depression
inventory (BDI) and a neuropsychological test battery. The well
known n-back task, which induces a high cognitive load concerning
working memory, attention and concentration was used in the
blocked fMRI experiment. N-back levels one and two were pseudor-
andomized in six blocks per session. Five consecutive sessions resulted
in a total investigation time of 20 minutes. A group of eight healthy
subjects were investigated with the same paradigm and served as
control group. Results: The mean EDSS was 3.1 (£1.6), MFIS 42.7
(+14.8) and BDI 9.2 (£6.5). Patients activated a widespread network
of frontal, pre-frontal, parietal, cerebellar and paracentral areas.
Differential effects between the n-back difficulty levels showed
increased activation for the more difficult 2-back condition in
the parietal and frontal regions as kown from the n-back task.
Comparison with the control group yielded stronger activation in
the cingulate gyrus in the patient group for the easier 1-back
condition. Conclusion: The n-back task is well suited to investigate
ED-patients using a fMRI experiment within less of half an hour with
consistent results. ED-patients seem to require more effort to perform
even the easier condition of the task as indicated by increased
activation in the cingulate gyrus. The absence of differences in the
more difficult condition may be due to already maximized effort in
both groups. As fatigue was the leading symptom in our patient
group, the described effect could be attributed to ED-related fatigue.
More sophisticated regression analysis within the patient group are
in progress.

P186

Differential brain compensation for cognitive versus motor
processes in early relapsing-remitting multiple sclerosis
subjects without clinical impairment

M. Burke, R. Mahurin, ].D. Bowen; University of Washington (Seattle, USA)

Objective: To assess regional cortical alterations of functional MRI
(fMRI) brain activation in relapsing-remitting multiple sclerosis
(RRMS) versus controls by a parallel design utilizing standardized
clinical cognitive measures in conjunction with functional brain
imaging with identical tasks. Background: Clinical staging and
disability status in MS are frequently based on results from clinical
cognitive assessment. However, it is unclear to what extent cognitive
test performance within normal ranges reflects integrity of associated
brain networks. Design/Methods: We studied 15 RRMS (mean age
43.6 SD 8.2 years, mean EDSS =4.5) and 10 control (mean age 45.2 SD
9.6 years) right-handed subjects. Outcome measures included global
CNS function, cognitive, and motor tests. Each fMRI task followed a
boxcar paradigm on a GE 1.5-T scanner. The two fMRI tasks consisted
of a verbal numeric reasoning task (logical reasoning) and a simple
motor task (fingertap). fMRI results were compared to prescan
performance of identical computer-based versions of the same tasks
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(NeuroCog Assessment Battery). Results: The prescan logical reason-
ing task showed no significant difference between MS and controls
(p >0.05); however, MS subjects reported significantly greater per-
ceived effort than controls (p <0.01). Statistical parametric mapping
of fMRI data revealed greater activation in MS subjects than controls.
Between-group differences were found in the orbitofrontal cortex and
cerebellum for the logical reasoning fMRI task. Performance on
prescan fingertap showed no significant difference between MS and
control subjects (p >0.05), with no between-group differences noted
on level and extent of brain activation within the left motor cortex
and supplementary motor area. Conclusions: Increased brain activa-
tions during a logical reasoning task compensates for minor cognitive
disability in MS, suggesting that compensatory mechanisms enabled
MS subjects to attain control performance levels for the computerized
task, but with more perceived effort. This effect was not found for a
simple motor task in subjects without motor impairment. These
compensatory cognitive processes appear to arise earlier in the disease
course than for simple motor activity. Study supported by: Veterans
Health Administration.

P187

Development and disruption of functional cerebral grey
matter reorganisation depending on disease progression in
MS patients (according PET and MRI data)

A. Ilves, L. Prakhova, G. Kataeva, N. Totolyan, A. Pozdnyakov, I. Stolyarov,
A. Scoromets; Institute of Human Brain (St Petersburg, RUS); St.Petersburg
State Medical University 1.P. Pavlov (St Petersburg, RUS); Central Research
Institute of Roentgenology and Radiology Health Ministery of Russia
(St Petersburg, RUS)

Background: Experimental data concerning the changes in cerebral
grey matter in multiple sclerosis (MS) are ambiguous to present day.
There is proven global and regional brain atrophy, on the other hand
regional increase in neuronal activity is revealed. Objective: To
investigate the structural-functional changes in the cerebral grey
matter depending on disease progression in MS patients. Patients
and Methods: 107 patients with clinically definite MS and 21 age
matched healthy control were examined. EDSS range was: 0-8. All
subjects underwent 1.5-T MRI and Positron Emission Tomography
(PET) studies using 18F-fluorodeoxyglucose. To analyse the pathogen-
esis of disease progression the patients were divided into 3 groups:
relapsing-remitting(RR) MS, progressive (PR)MS with EDSS <6, PRMS
with EDSS >6. All PET data were analysed by homemade Image
Analysing programs. BPV (brain parenchyma volume) and basal
ganglia volumes were calculated as percentage of intracranial volume
with program Java Image provided by “Xinapse Systems” (UK).
Results and Conclusions: In the progression of MS (in transforma-
tion from RRMS to PRMS and EDSS increase) the regional Cerebral
Metabolic Rate of Glucose (rCMRglu) reduction of the cerebral grey
matter develops initially in the supplementary motor cortex of
dominant hemisphere in RRMS, finishing strongly pronounced
reduced global CMRglu in PRMS with EDSS >6 group. In PRMS
patients with EDSS <6 relative increase rCMRglu were revealed also.
RCMRglu (functional activity) reduces in regions are directly charged
with realization of impaired functions and increases in regions, which
are functionally related with structures, charged with realization of
impaired functions. The aforesaid enable to conclude about the stable
functional cerebral grey matter reorganization, compensatory upcom-
ing in the PRMS patients with EDSS <6, which have an adaptive role
and limits the clinical manifestations of disease. In PRMS with EDSS >
6 group the regional increase rCMRglu was not revealed. Decom-
pensation of the functional cortical reorganization in PRMS with
EDSS > 6 group correlated with progression of the global brain atrophy
(BPV =95.6% in control group, 85.8% in MS with EDSS <6, 83.3% in
PRMS with EDSS > 6) and regional basal ganglia grey matter atrophy
(n.caudate volume =0.48% in control group, 0.44% in PRMS
with EDSS <6, 0.35% in PRMS with EDSS >6), more prominent in
thalamus (volume =1.20% in control group, 1.19% in PRMS with
EDSS <6, 0.49% in PRMS with EDSS > 6).

Multiple Sclerosis 2006; 12: S1-5228
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3T tissue specific imaging to characterise in vivo chronic
black holes in patients with multiple sclerosis

M. Riva, V.N. Ikonomidou, ]. Ostuni, P. van Gelderen, T. Tasciyan,
F. Tovar-Moll, A.-W. Chiu, J.M. Ohayon, M. Ehrmantraut, J.H. Duyn,
H.F. McFarland, F. Bagnato; National Institutes of Health (Bethesda, USA);
Medical Numerics, Inc. (Sterling, USA)

Pathological substrates of chronic black holes (CBH) cannot be
defined on conventional magnetic resonance imaging (MRI) in
patients with multiple sclerosis (MS). Yet, their in vivo characteriza-
tion would be valuable as CBH represent more severe damage. Tissue
Specific Imaging (TSI) is an innovative Double Inversion Recovery
variant that produces three images, each suppressing two major
tissue types (e.g. grey and white matter) based on T1. Tissues with
long T1, corresponding to freely moving liquid, such as cerebro-
spinal fluid (CSF), are selectively shown. We measured magnetiza-
tion transfer ratios (MTR) of CBH visible and not visible on 3D-TSI-
CSF to test the hypothesis that the former represents more advanced
disease pathology. Eighteen patients with MS (Expanded Disability
Status Scale (EDSS) 0-7.5, 9 relapsing-remitting [RR] and 9 secondary
progressive [SP]) who had an MRI performed at the NIH at least 24
months earlier were included. Apart from the retrospective evalua-
tion of this MRI, the study consisted of a set of 3T and 1.5T MRI. At
3T, inversion recovery prepared 3D fast spoiled gradient-recalled
(IR-FSPGR), 3D-TSI and T1-weighted images (pre- and post-contrast)
were acquired. At 1.5T, T1 ON and OFF magnetization transfer (MT)
images were obtained. A BH identified on the 3T-IR-FSPGR was
defined as CBH if present as a hypointense lesion without a
concomitant enhancement and already visible on the 1.5T MRI
acquired at least 24 months earlier. Once identified, those CBH were
sorted in two groups. Group-A (g-A) CBH corresponded to CBH also
visible as hyperintense on 3D-TSI-CSF. Group-B (g-B) CBH were those
not appearing on the 3D-TSI-CSF. MTR of g-A and g-B lesions were
calculated and compared. All patients showed at least one CBH. G-A
lesions were identified in all patients but 2 RRMS patients (EDSS of
1.5 and 0, disease duration 9 and 3 years, respectively). MTR values
of g-A lesions (0.224[0.059]) were lower (p <0.0001) than those of g-
B lesions (0.319[0.025]) and MTR values of g-A lesions were the
closest to CSF-MTR. No significant differences were found between
SPMS and RRMS patients relative to MTR values of g-B lesions but a
strong trend (p =0.059) towards a lower g-A MTR was seen in SPMS
subjects. For the first time, 3D-TSI-CSF shows in vivo that not all
CBH are at the end stage of pathology. Thus, 3D-TSI-CSF imaging
offers a promising tool for in vivo characterization of CBH without
further post-processing.

P189

Grey matter disease in patients with multiple sclerosis
imaged at high field: correlation between cortical and
subcortical pathology

V. Durastanti, S. Pellegrini, J. Ostuni, F. Tovar-Moll, A.W. Chiu, ]. Ohayon,
M. Ehrmantraut, S. Auh, H. McFarland, F. Bagnato; National Institutes of
Health (Bethesda, USA)

It is well known that grey matter (GM) pathology may affect patients
with multiple sclerosis (MS) leading to substantial disability. Cortical
lesions as well as reduction of cortical and subcortical structures
volumes have been identified in both post-mortem and in vivo studies.
However, it is not clear whether focal/diffuse cortical and subcortical
pathology occur independently within the same individual or are
linked via a similar pathological substrate in MS patients. In the
present study, we aimed at investigating correlations between cortical
and subcortical disease in a cohort of MS patients imaged at high
magnetic field scan. Thirty-one patients with MS (13 secondary
progressive [SP] and 18 relapsing remitting [RR], mean [+ standard
deviation] age 44+ 7.9, Expanded Disability Status Scale [EDSS] score
3.7+2.1, MS duration 14 + 7.3 years, composite score: 0.0123 +0.498]
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and 24 age-gender matched healthy volunteers were included. Each
subject underwent a single magnetic resonance imaging (MRI) at 3
Tesla equipped with an 8-channel phased array coil. Conventional
T, pre/post contrast and T, images as well as three 3D Inversion
Recovery Spoiled Grass sequences (SPGR) were obtained. Global and
regional cortical thickness (CTh), as well as thalamus and basal
ganglia (BG) volumes were measured on the mean image obtained
from the 3 co-registered SPGRs by using free-surfer (version 20060418
stable release). At the time of the abstract preparation, all the patients
and HVs have been imaged. Results from post-processing analyses are
available in approximately 50% of the subjects, the majority of whom
in the SP stage of MS. Preliminary results showed a substantial
reduction in mean thalamic (p <0.0001) and BG volume (p =0.001)
in patients as compared to HVs. Though a trend in atrophied CTh was
seen in patients, differences in mean CTh between patients and HVs
were not visible in the small sample size analysed so far. Significant
correlations were found between thalamic and BG volumes (p <
0.0001, r=0.9). Neither thalamic nor BG volumes correlated signifi-
cantly with the mean CTh. Findings related to the entire population
will be obtained and presented, thus allowing for more straightfor-
ward conclusions. At the moment, the preliminary observations allow
us to conclude that subcortical pathology has a high independent
component from cortical disease in MS patients.

P190

Comparison of 1.0T and 3.0T MRI findings in follow-up of
patients with multiple sclerosis

T. Stosic-Opincal, M. Gavrilov, S. Lavrnic, S. Gavrilovic, R. Milenkovic,
M. Jovancevic; Clinical Center of Serbia (Belgrade, CS); Railway Health Care
Institute (Belgrade, CS)

Background: The purpose of this study was to estimate the
advantage of 3.0 Tesla (T) over 1.0T field strength MRI systems in
evaluation and follow up of patients with multiple sclerosis (MS), by
comparing relative sensitivity using similar acquisition conditions.
Method: We performed scans on twenty-three patients with clini-
cally definite MS at 1.0T and 3.0T MR systems on the same day. Scans
were repeated on both systems in a six months interval. Similar
patient positioning techniques and pulse sequences were used: T1-
weighted spin echo (T1W-SE) with and without gadolinium contrast
injections, T2W SE and fluid attenuated inversion recovery (FLAIR)
imaging. Three experienced neuroradiologists examined images in-
dependently by focal lesion counting. Results: At 1.0T field strength
a total of 41 gadolinium-enhancing lesions were detected in 10 of the
23 patients studied. On the 3.0T MR images, 51 lesions were detected
in 13 patients representing a 24.4% increase in the number of detected
enhancing lesions. 3.0T FLAIR scans showed a 235 hyperintense white
matter lesions compared to 205 lesions on 1.0T scans. That represents
a 14.6% increase in the number of detected lesions. Six months later a
total of 55 gadolinium-enhancing lesions were detected with 3.0T
(7.8% increase) compared with 43 lesions with 1.0T MR system (4.9%
increase). Increase in number of hyperintense white matter lesions
was 2.9% for 1.0T and 7.7% for 3.0T system. Conclusion: High-field
3.0T MR imaging demonstrates better sensitivity in the detection of
focal brain lesions in MS. This improvement is more apparent in
contrast enhanced lesion detection and less noticeable in FLAIR
detected lesions. 3.0T MRI system provides additional diagnostic
information in follow-up of patients with MS.

P191

High field-high yield: detecting multiple sclerosis white
matter lesions at 9.4 tesla

K. Schmierer, H.G. Parkes, P.W. So, D.H. Miller, T.A. Yousry; Institute of
Neurology, UCL (London, UK); Imperial College (London, UK)

Objective: To explore whether compared to magnetic resonance
(MR) imaging (MRI) at 1.5 Tesla (T) MRI at 9.4T allows more
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accurate assessment of multiple sclerosis (MS) pathology in MS
brain. Background: Several MR modalities are being applied to
probe MS in vivo [1]. The investigation of post mortem MS brain
using MRI and histological methods allows the pathological corre-
lates of MR changes to be assessed directly. Limits in image
resolution and signal-to-noise at 1.5T impede co-registration bet-
ween regions of interest (ROIs) on MR scans and histology. However,
accurate detection and co-registration between MR and histology
is important in such studies to (i) enable the most reliable MR-
pathological correlations (ii) overcome the failure to detect up to
40% of pathologically confirmed white matter lesion (WMLs) on
standard 1.5T MRI [2]. Methods: Fixed brain slices (1 cm thick) of
four subjects with MS (mean age 68 years [SD 5]) were studied. On a
1.5T scanner dual spin echo (SE) proton density and T,-weighted
(repetition time [TR] 2000; echo time [TE] 30—120 ms; flip angle 90°,
matrix size 256 x 256, fields of view [FOV] 240 x 180 mm and
300 mm?) images were acquired. Using a stereotactic system ROIs
were selected and blocks dissected [3]. Using a special sample holder
the blocks were then scanned on a 9.4T Varian Unity+. Contiguous
slices through each block were obtained (FOV 3 cm, matrix size
256 x 192, slice thickness 1mm). Five sets of SE images (TE 13-60 ms;
TR 2 s; 4 averages) were obtained and T, maps produced. Tissue
blocks were then dissected, processed for embedding in paraffin and
sections stained for Hematoxylin & Eosin (H&E) and Luxol-Fast
blue [LFB]. The number of lesions on H&E and LFB stained sections
was compared with respective ROIs on the scans acquired at 1.
ST and 9.4T. Results: Five tissue blocks were included, each of
which containing — at 1.5T - a single WML only. The first block of
which all data became available showed five WMLs on scans
acquired at 9.4T. All these WMLs corresponded to WMLs on
histological sections. Comclusion: MRI at 9.4T appears to be a
powerful tool to detect WMLs due to MS in much more detail than
at 1.5T. Analysis of the remaining four blocks is currently underway.
Further studies will include calculated T1, T2 and MTR maps at
9.4T and quantitative measures of axonal damage, inflammation
and gliosis.

References

1. Tofts PS (ed) 2003.

2. Schmierer et al. Ann Neurol 2004.

3. Schmierer et al. Neuropathol Appl Neurobiol 2003.

P192

Cerebral perfusion in patients at first clinical isolated
symptoms characteristics of multiple sclerosis. An observa-
tional longitudinal study

L. Muiioz, J.A. Guzmdan de Villoria, C. Tirado, A. Lancharro, C. de Andres;
Hospital General Universitario Gregorio Mararion (Madrid, E); Hospital
General Universitario Gregorio Mararion (Madrid, E)

Background: Clinically isolated syndromes (CIS) was defined as
the clinical onset of neurological focal symptoms suggestive of
central nervous system demyelination, non attributable to other
disease. Acute lesions of MS are accompanied by transient break
down of blood-brain barrier (BBB), intense perivascular lymphocytes
infiltration, parenquimal oedema, and loss of myelin and oligoden-
drocytes. Disruption of BBB was associated with MRI scan gadoli-
nium enhancement (Gd+). CIS patients may have white matter
Gd+ and non-Gd-enhancing lesions (Gd —). Perfusion MRI is based
on the drop signal in T2*WI that accompany the passage of a tracer
through the cerebrovascular system and enable to quantify of
cerebral blood flow and mapping of regional variations in cerebral
microvasculature. Objectives: The aim of our study was to deter-
mined the hemodynamic changes in CIS patients by perfusion MR
imaging, and if there is any changes at 3 and 6 m. Methods: We
obtained the perfusion parameter of cerebral blood volume (CBV),
time at O time (TO) and mean transit time (MTT). The MRI protocol
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included T2 WI, T1 WI before and after Gd administration and
perfusion T2*EPI. Regional perfusion in Gd+ and Gd — lesions, and
in contralateral NAWM to the MS lesions were analysed, and at
3 and 6 m. Lesions were outlined by manual contouring technique
on the lesions. Patients: 11 female and 1 male, with a mean age of
34.8 years, a mean EDSS 2.8, and 15 healthy controls (HC).
Results: We found an increment of CBV and TO in Gd+ lesions
respect to contralateral NAWM (p=0.018, p=0.040) in patients
with CIS. We observed an increment of CBV in Gd+ respect to
Gd — lesions (p=0.0 43). All perfusion parameters were increased
in CIS NAWM respect to the HC. During the follow-up of lesions
we showed a tendency to a decrease in TO and TTM in Gd+ at
3 and 6 months. Gd — lesions showed a significant decrease of TO
and TTM values at 6 months (p =0.042 and p =0.043). The NAWM
also decrease during the surveillance. Comclusion: This study
revealed heterogeneous abnormal perfusion in the whole hemi-
spheric white matter, including Gd+, Gd — lesions and NAWM in
CIS patient respect to HC. We suggest that metabolic activity (by
inflammatory and glial cells) and vascular flow (by endothelial cell
activation and/or vascular injury) events contributing to this
changes, and that is a dynamic process. Our finding may contribute
to understand the pathogenic process as well in the definition of
natural history of MS.

P193

Functional MRI of the spinal cord in patients with relapsing
remitting MS and low disability: a preliminary study

M. Filippi, P. Valsasina, F. Agosta, M.A. Rocca, D. Caputo; MRI Research
Group, Fondazione Don Gnocchi (Milan, 1); Scientific Institute San Raffaele
(Milan, I); Fondazione Don Gnocchi (Milan, I)

Background: Functional magnetic resonance imaging (fMRI) of
the spinal cord has proven to be useful in investigating sensory and
motor activity in the cervical and lumbar spinal cord in healthy
subjects and in patients with spinal cord trauma. To date, spinal
fMRI has been applied in a preliminary study of multiple sclerosis
(MS) showing, in patients with the progressive phenotypes of the
disease, patterns of cord activity resembling those of subjects with
cord trauma. Goals: To determine the feasibility of spinal fMRI
using a 1.5 Tesla clinical MR system and to evaluate the extent of
the activations in the cervical cord of patients with relapsing-
remitting (RR) MS and low disability. Methods: Cervical cord
fMRI (Turbo Spin-Echo sequence: TR =2850 ms, TE=11ms, flip
angle =120°, 9 axial slices with thickness=7 mm, in-plane re-
solution =0.39 x 0.39 mm) was acquired from 6 patients with RRMS
(3 men and 3 women; mean age =39.0; mean disease duration =
13.3 years; median Expanded Disability Status Scale score =1.5) and
5 healthy controls. During the fMRI session, using a block design,
the subjects were scanned while performing two tasks: a passive
motor task consisting of repetitive flexion-extension of the wrist of
the right hand and a sensory task, consisting of tactile stimulation
of the right hand. FMRI data analysis was performed using a
custom-made software, written in MatLab, in the time domain on
a pixel-by-pixel basis by computing the cross-correlation R between
fMRI temporal series and the exercise paradigm, after images
realignment and application of a median filter. Statistical maps of
significant activations were generated by segmenting the spinal
cord by an image mask. Results: An average intensity increase of
the fMRI signal was observed during the performance of both tasks
(4.0%+1.1% and 4.3%+1.6% in healthy subjects and in MS
patients during the passive motor task; and 2.8%+1.5% and
3.9% +0.8%, respectively, during the sensory task). Although a
slightly increase of activation in the cord was visible in the patients,
the difference was not significant, perhaps of the small number of
patients included. Conclusions: This preliminary study shows that
spinal fMRI is feasible in MS patients. The information obtained by
the use of spinal fMRI might contribute to improve our under-
standing of MS pathophysiology and to design effective rehabilita-
tion programs.

Multiple Sclerosis 2006; 12: S1-5228
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Time between disease onset, MS diagnosis and treatment
with disease modifying therapy and their relationship with
brain atrophy and burden of disease in low disability
relapsing-remitting multiple sclerosis patients

D.L. Cookfair, B. Weinstock-Guttman, F.E. Munschauer, N. Garg,
R. Zivadinov; University at Buffalo, State University of New York (Buffalo,
USA)

Background: Despite the availability of disease modifying therapies
(DMTs) for relapsing remitting (RR) multiple sclerosis (MS), there is
sometimes a delay between diagnosis of MS and initiation of DMT,
and many patients who experience clinically isolated syndromes do
not receive treatment with DMT. Objective: To assess whether longer
time between symptom onset and MS DX (TOD), delay in treatment
with DMT following DX (DT), and/or total time from disease onset to
commencement of treatment with DMT (TT) are associated with
increased levels of brain atrophy or burden of disease (BOD) as
measured by MRI in patients with low to moderate disability RR MS.
Methods: 215 consecutively accrued MS patients who underwent
1.5 MRI scan and clinical evaluation were studied using a cross-
sectional design. Study inclusion criteria were: RR disease; EDSS
score <3.5; MS DX <15 years ago; age 18-65; presence of DMT
treatment within the past 2 years; no steroid treatment or relapse in
3 months prior to study entry. Mean (SD) disease duration was 10.1
(1.2) years; EDSS 1.9 (0.7); age 42.7 (8.2); % Female =82.7%. Brain
parenchymal fraction (BPF), gray matter fraction (GMF), and white
matter fraction (WMF), T2 and T1 lesion volume (LV) were calculated.
Strength and significance of associations were measured using Spear-
man correlation coefficients (Sp r) followed by stepwise multiple
linear regression to adjust for potential effects of age and gender.
Results: TOD, DT and TT years showed weak significant correlations
with BPF as measured by Sp r (rs: —0.236 to —0.295, p-values <
0.001); GMF (rs: —0.207 to —0.286, p-values <0.002) and also with
BOD measures: T2-LV(rs: 0.202 to 0.248; p-values <0.004); T1-LV
(rs:0.193 to 0.249, p-values <0.005), but not with WMF. After
adjusting for age, gender and steroid use in the past, TOD, DT and
TT were still associated with BPF and (cube root) T2-LV. Age+TOD
explained 22.7% of variance in BPF (p=0.017); TT+age explained
5.6% of variance in T2-LV (p=0.001). DT+age+gender best pre-
dicted GMF (R2 =0.347; p =0.006); and DT + age best predicted (cube
root) T1-LV (R2 =0.065; p =0.04). Conclusions: These data suggest
that failure to initiate treatment for RR MS in patients due to lack of a
definitive MS DX may increase the likelihood of brain atrophy, while
the delay in TT may increase both the likelihood of atrophy and
formation of T2 and T1 lesions. Our data provide additional support
for early intervention in MS patients.

P195

The additional predictive value of magnetic resonance
imaging for the prediction of future relapses if relapse
history is available

M. Daumer, A. Hapfelmeier, A. Neuhaus, G. Ebers; SLCMSR (Munich, D);
University of Oxford (Oxford, UK)

Magnetic Resonance Imaging (MRI) parameters such as the presence
of enhancement or the number of newly enhancing lesions have been
suggested as surrogate markers for relapses, a commonly used out-
come in clinical trials. Objective: The aim of this study was to
evaluate the additional predictive value of MRI parameters (enhance-
ment status, number of newly enhancing lesions and T2 volume) for
relapses. Methods: A total of 736 multiple sclerosis patients included
in placebo arms of clinical trials from the open part of the Sylvia
Lawry Centre for Multiple Sclerosis Research (SLCMSR) database was
available for this study and 271 had complete MRI information.
Multivariate regression models including MRI parameters, age at
onset, disease duration, number of pre-study relapses over the last
24 months, baseline EDSS, disease course and gender and cross
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validations were used to assess the predictive value of MRI. Results:
We found no significant effect of the MRI parameters in a multivariate
Poisson regression model. This is similarly true for MRI parameters
individually, supporting the results of Held ef al. 2005. Despite these
negative results, we did check the goodness of predictions for
the model including no MRI information (consisting of number of
pre-study relapses and disease duration) and models with MRI
parameters. The mean squared errors for the predictions were assessed
via cross validation. This analysis suggests that an additional inclusion
of MRI parameters leads to model over-fits and thus increased errors in
estimations. Conclusion: We found evidence that if information on
previous relapses is available, MRI parameters have no additional
value for the prediction of future relapses.

P196

A 3 Tesla functional MRI investigation of the role of the
‘“mirror-neuron system’” in patients with relapsing-remit-
ting multiple sclerosis

M.A. Rocca, A. Ceccarelli, P. Tortorella, A. Falini, G. Scotti, G. Comi,
M. Filippi; Scientific Institute San Raffaele (Milan, I)

Background: Several functional magnetic resonance imaging
(fMRI) studies of simple movement performance in patients with
multiple sclerosis (MS) have suggested that the absence of overt
clinical symptoms despite the presence of widespread tissue damage
might be related to an increased recruitment of brain networks that
are usually active in healthy individuals when performing more
complex tasks. Aims: To investigate in patients with MS the
function of the “mirror-neuron system’”, a fronto-parietal network
that, in humans is thought to be involved in action observation and
imitation learning. Patients and Methods: In 16 right-handed
patients with relapsing-remitting MS (F/M =13/3, mean age =35.0
years, mean disease duration =9.0 years, median EDSS score =1.5)
and 14 sex- and age-matched healthy volunteers, we acquired fMRI
using a 3 Tesla scanner to investigate the performance of two
different motor tasks. The first consisted of repetitive flexion-
extension of the last four fingers of the right hand [simple task
(ST)] alternated to epochs of rest, while the second [mirror task
(MT)], consisted of observation of a picture showing another subject
while performing the same task alternated to epochs of rest. FMRI
analysis was performed using SPM99. Results: During the ST, when
compared to controls, MS patients had more significant activations
of the contralateral primary sensorimotor cortex (SMC) and bilateral
supplementary motor area. During the MT, both groups showed the
activation of several visual areas, the intraparietal sulcus (IPS),
bilaterally, and the left inferior frontal gyrus (IFG). This latter region
was significantly more active in patients than controls. The
between-group interaction analysis between ST and MT showed that
in MS patients, the IPS was more active also during the ST.
Conclusions: Functional cortical changes can be detected in MS
patients not only when investigating the performance of active tasks
(ST), but also during passive ones (MT), thus indicating the presence
of cortical reorganization. During the performance of a simple
motor task, MS patients activate cortical regions that are recruited
in healthy subjects when performing a more complex task. This
might yet represent an additional mechanism with the potential to
limit the severity of the clinical outcome associated with MS-related
tissue damage. This study was supported by a grant from FISM
(2004/R/7).

P197

Multiparametric MRI assessment of brain and cord damage
in primary progressive multiple sclerosis: a large-scale,
multicentre study

M. Rovaris, E. Judica, E. Perego, B. Benedetti, F. Barkhof, N. De Stefano,
Z. Khaleeli, T. Korteweg, D.H. Miller, X. Montalban, C. Polman, A. Rovira,
J. Sastre-Garriga, A.]J. Thompson, M. Filippi; Scientific Institute San Raffaele
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(Milan, I); VU University Medical Centre (Amsterdam, NL); University of
Siena (Siena, I); Institute of Neurology (London, UK); Hospital Vall
d’Hebron (Barcelona, E)

Background: Although the mechanisms underlying the accumula-
tion of disability in patients with primary progressive MS (PPMS)
are still unclear, a major role seems to be played by “occult” rather
than by conventional MRI-detectable tissue damage. The potential
of non-conventional MRI in the work-up of PPMS remains, however,
a matter of debate. Goals: To investigate the usefullness of a
multiparametric approach and determine if magnetization transfer
(MT) complements conventional MRI for large-scale natural history
studies and treatment trials of PPMS. Methods: Conventional and
MT MRI data from 226 patients with PPMS, which had been locally
acquired in participating centers, were sent to Milan for image post-
processing and analysis. The imaging protocol consisted of dual-
echo, T1-weighted and MT MRI scans of the brain, with axial slice
orientation and S5-mm slice thickness. In the vast majority of
patients, 3D scans of the cervical cord were also available. Expanded
disability status scale (EDSS) score was rated at the time of MRI
acquisition and after a median period of 4.5 years. Eighty-four
healthy subjects locally underwent the same brain MT MRI protocol
to serve as controls. Centralized image analysis comprised T2 lesion
volume (LV), normalized brain volume (NBV) and C2 cross-sectional
area (CSA) measurement. Following MT ratio (MTR) maps creation,
MTR histograms from the whole brain tissue, the normal-appearing
white matter (NAWM) and gray matter (GM) were also obtained.
Results: The mean values of NBV and CSA, as well as those of MTR
histogram-derived metrics, showed a significant inter-center hetero-
geneity. After correcting for acquisition center, pooled average MTR
and histogram peak height values were significantly different
between PPMS patients and controls for whole brain, NAWM and
GM. Significant (weak to moderate) correlations were found
between MT MRI changes and T2 LV or NBV. Conclusions: MT
MRI is sensitive to “occult” tissue damage in PPMS and might
provide complementary information to those given by conventional
MRI when monitoring the disease evolution. Sequence-related
variability of measurements makes a standardization of MT MRI
acquisition prior to study initiation essential for the design of
multicenter studies.

P198

Magnetisation transfer MRI metrics predict the accumula-
tion of disability eight years later in patients with multiple
sclerosis

F. Agosta, M. Rovaris, E. Pagani, M.P. Sormani, M. Rodegher, G. Comi,
M. Filippi; Scientific Institute San Raffaele (Milan, I)

Background: In multiple sclerosis (MS), the relationship between
conventional magnetic resonance imaging (MRI) findings and the
clinical evolution of the disease is weak. Magnetisation transfer
(MT) MRI can provide markers reflecting the more disabling
features of MS pathology. Geoals: Aim of the present study was
to assess the value of MT MRI quantities and their short-term
changes in predicting the long-term accumulation of disability in
patients with MS. Methods: Seventy-three patients were included,
either suffering from definite MS for at least two years, with a
relapsing-remitting (n=34) or secondary progressive (n=19)
disease course, or from clinically isolated syndrome suggestive of
MS (n=20), with the first clinical attack in the preceding three
months and paraclinical evidence of spatial disease dissemin-
ation. All patients were followed prospectively with clinical visits
for a median period of 8.0 years. Thirteen sex- and age-matched
controls with no previous history of neurological diseases and
with a normal neurological examination were also studied.
Conventional and MT MRI scans of the brain were obtained at
baseline and after 12 months in all subjects. At baseline and at 12
months, T2-hyperintense lesion volume (LV), T1-hypointense LV,
normalised brain volume (with gray [GM] and white matter
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[WM] fractions), and average lesion MT ratio (MTR) were mea-
sured. At the two time points, metrics derived from the MTR
histograms of the gray matter (GM) and normal appearing WM
were also computed. A multivariate analysis, adjusted for follow
up duration, was performed to establish which MRI variables were
significant predictors of long-term neurological deterioration.
Results: At the end of follow up, 44 patients (60%) showed a
significant disability worsening. A multivariable model included
baseline GM MTR histogram peak height (p=0.029, odd ratio
[OR] =0.97), and average lesion MTR percentage change after
12 months (p=0.016, OR=0.88) as independent predictors of
disability worsening at 8 years (1>=0.28). The discriminating
ability of such a model in predicting the individual patients’
outcome was 66%. Conclusions: MT MRI provides useful prog-
nostic markers for the prediction of the long-term evolution of
MS. This study also suggests that GM damage is one of the
key factors associated to disability accumulation in this “white
matter” condition.

P199

Determinants of disability in multiple sclerosis: a cross-
sectional, multiparametric, quantitative MR-based study of
disease phenotypes

A. Pulizzi, M. Rovaris, E. Judica, B. Benedetti, M.P. Sormani,
V. Martinelli, A. Falini, G. Comi, M. Filippi; Scientific Institute San
Raffaele (Milan, I)

Background: Diffusion tensor (DT) MRI is able to quantify the
severity of tissue damage in multiple sclerosis (MS), both within
T2-visible lesions and in the normal-appearing white matter
(NAWM) and gray matter (GM). Proton magnetic resonance
spectroscopy (1H-MRS) can be used to measure in vivo whole
brain N-acetylaspartate (WBNAA), whose decrease is considered a
marker of neuronal loss and/or dysfunction. Geals: To investigate
whether DT MRI and WBNAA 1H-MRS can provide us with
complementary pieces of information to achieve a better under-
standing of the nature of disability in MS. Methods: Conven-
tional and DT MRI, as well as WBNAA 1H-MRS scans of the brain
were acquired from 27 patients with clinically isolated neurologi-
cal syndrome (CIS) and paraclinical evidence of disease dissemina-
tion in space, 21 patients with relapsing-remitting (RR) MS and 29
with secondary progressive (SP) MS. Their neurological disability
was assessed using the expanded disability status scale (EDSS).
T2-hyperintense lesion volumes (LV), brain parenchymal fraction
(BPF), WM fraction (WMF) and GM fraction (GMF) were mea-
sured. Absolute WBNAA amounts (in mmoles-mMol) were calcu-
lated using a phantom replacement method and were then
corrected for individual subjects’ brain volumes. After the creation
of mean diffusivity (MD) and fractional anisotropy (FA) maps,
histograms of MD and FA values were produced for NAWM and
GM. Average lesion and NAWM MD/FA, as well as average GM
MD, were computed and analysed. Results: Median EDSS score
was 1.0 for CIS, 1.5 for RRMS and 6.0 for SPMS patients.
Significant heterogeneity among the three subgroups of patients
was found for all MR-derived variables but WMF (p-values ranged
from 0.01 to <0.001). At post hoc comparisons, RRMS patients
had significantly higher T2 LV. higher average NAWM MD, lower
average NAWM FA and lower WBNAA than CIS patients, whereas
SPMS patients had significantly lower GMF, higher average GM
MD and lower GM MD peak height than RRMS patients.
Significant correlations were found between patients’” EDSS and
all MR-derived variables, the strongest being the one with average
GM MD (r=0.64, p<0.001). Conclusions: The accumulation of
macroscopic lesions and NAWM damage seems to occur mainly
during the earlier clinical phases of MS, while gray matter
pathology is associated to the levels of disability in the late,
chronic progressive stage of the disease.
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P200

Clinical correlates of a composite MRI measure of cerebral
pathology (Z4) at entry into the CombiRx Trial

J. Wolinsky, F. Lublin, G.R. Cutter, S. Cofield, P.A. Narayana, F. Nelson,
H. McFarland, R. Conwit and the CombiRx Trialists

Objective: To investigate the strength of the correlation between a
composite measure of conventional MRI-derived metrics (Z4) and
baseline clinical characteristics for subjects entering the CombiRx
Trial. Background: The Z4-composite score integrates quantitative
measures of volumes of gadolinium enhanced tissue, hyperintense
lesions on T2-weighted images, and hypointense lesions on T1-
weighted images with the proportion of total intracranial contents
segmented as CSF. The CombiRx Trial is actively recruiting up to 1,000
subjects into a multicenter, randomized, and fully blinded three arm
study to determine if combined therapy with weekly interferon beta
la and glatiramer acetate is more effective than either drug
used alone. Design/Methods: Demographics, baseline EDSS and
MSFC scores, and MRI data are available on the first 231 randomized
subjects. Z4 scores were constructed as previously detailed (MS 7:33,
2001). Scatter plots of Z4 were constructed versus age at entry (mean +
SD; 38.6+9.7 years), duration of disease from first clinical symptoms
(4.4+5.1 years), time from diagnosis of MS (1.4 +3.1 years), number
of relapses in the prior 12 months (1.6 +0.8), baseline EDSS (1.95+
1.23) and MSFC (0+1). Correlation coefficients were generated using
the non-parametric rank Spearman’s rho. Results: Spearman’s rho
and significance levels for the correlation with Z4 were as follows: age
at entry (tho=0.239; p=0.0002), duration of disease (rho=0.141;
p=0.03), time from diagnosis (tho=0.033; p=0.6), number of
relapses in the prior 12 months (tho=0.003; p=0.969), baseline
EDSS (rho =0.249; p =0.002) and MSFC (rtho = —0.283; p <0.0001).
Conclusions/Relevance: 74 correlated strongly with age and less so
with disease duration as inferred from the patient’s recollection of the
onset of first symptoms suggestive of MS than with the other baseline
demographic characteristics. Strong correlations were found between
Z4 and both the EDSS and MSFC at study entry. This suggests that in a
relatively early cohort of relapsing MS subjects, patient recall of prior
events may be reasonably accurate and that disease burden as
estimated by Z4 is reasonably correlated with clinical disability. We
will determine if Z4 scores prove useful in finding other biomarkers
predictive of subsequent progression over this 3 year trial.

Experimental models
P201

Neuronal response to experimental demyelination and ax-
onal transection - A microarray study

G. Lovas, ]. Nielsen, L. Hudson; Jahn Ferenc Hospital (Budapest, HUN);
National Institutes of Health (Bethesda, USA)

Demyelination and axonal injury constitute the major pathologic
features of multiple sclerosis. Both have a profound impact on
neurological impairment through blocking physiological neural func-
tion. To assess alterations of gene expression patterns in affected
neurons, chemically-induced demyelination and axotomy was per-
formed in the pontocerebellar pathway of rats. Four, ten and thirty-
seven days following lesion of the cerebellar white matter, contral-
ateral (affected) and ipsilateral (unaffected) neurons of the pontine
nuclei were isolated and screened for messenger RNA expression using
microarrays (Affymetrix gene chip arrays). Gene expression data from
SHAM operated and healthy control animals was also gathered. DNA
damage-related transcripts, cyclins, transcription factors, hormone
precursors and neuromodulators were among the groups of affected
genes. In the case of activating transcription factor 3 (ATF3) and
thyrotropin releasing hormone (THRH), the messenger RNA altera-
tions were confirmed at the protein level by immunohistochemistry.
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Analysis of the large data sets revealed that demyelination and
axotomy primarily induce a ‘common neuronal response to injury’,
besides activating distinct gene clusters specific to the injury type.
These results should facilitate the identification of target molecular
cascades for potential neuroprotective drug development in the most
common human demyelinating disease.

P202

Heat shock protein 70 is essentially involved in the genera-
tion of the autoimmune response to myelin antigen in EAE,
an animal model of multiple sclerosis

M. Mycko, H. Cwiklinska, C.S. Raine, K. Selmaj; Medical University of
Lodz (Lodz, PL); Albert Einstein College of Medicine (New York, USA)

Protracted inflammation has been associated with the generation of
autoimmune responses. One of the major outcomes of inflammatory
stress concerns a sharp increase in the chaperonin, heat shock protein
70 (hsp70). Previous experiments in vitro have shown that over-
expression of inducible hsp70 enhanced responsiveness to myelin
basic protein (MBP). To prove that hsp70 is involved in myelin
antigen recognition, we applied a mouse deficient in one of the
major genes encoding inducible hsp70, hsp70.1. Hsp70.1 —/— mice
sensitized for experimental autoimmune encephalomyelitis (EAE)
with myelin/oligodendrocyte glycoprotein (MOG) peptide 35-55,
displayed almost complete resistance to the disease. This resistance
correlated with the loss of T cell proliferation to MOG35-55 and
interferon gamma production. Interestingly, hsp70 deficiency led
primarily to T cell dysfunction demonstrated by antigen presentation
assays which showed MOG35-55 reactivity to be abolished when
T cells from hsp70.1 —/— mice were co-cultured with wild type
antigen presenting cells. The mechanism of T cell failure was shown to
be TCR dependent and to involve activation-induced apoptosis. These
results provide compelling evidence for a role for hsp70 in the
recognition of autoantigen, MOG, and strengthen the hypothesis
that stress-associated induction of hsp70 modulates autoimmune
reactions.

P203

Virus-induced chronic neuro-inflammation and failure of
neuroprotective processes

A. Bernard, S. Cavagna, C. Rey, M. Fevre-Montange, N. Davoust,
C. Confavreux, P. Giraudon; INSERM (Lyon, F); Hopital Neurologique
(Lyon, F)

Viruses are suspected as etiological agents of several human CNS
diseases, including Multiple Sclerosis. They may trigger brain disorders
leading to neuronal cell death or impairments of synaptic plasticity
and neurotransmitter release. Viruses may imbalance CNS home-
ostasis via viral products or immune responses. However little is
known on the in vivo association between chronic inflammation and
neurodegenerative processes. We used a virus-induced mouse model*
of chronic brain inflammation to investigate such an association.
Presence of CD4 and CD8 T cells concomitantly with expression of
pro- and anti -inflammatory cytokines, as well as MMPs and TIMPs
and enhanced extracellular matrix proteolysis characterized this
model. In vivo study of brain metabolism using proton spectroscopy
clearly indicated a neuronal suffering, demonstrated by the lower
expression of the neuronal marker N Acetyl Acetate. To further
investigate the relationship between chronic neuroinflammation
and neuronal alterations we performed brain gene expression analysis.
Genes coding for cytokines, MMPs and molecules downstream the
cytokine transduction pathway (JAK, STAT, SOC) were up expressed,
as well as molecules engaged in neurotoxicity and apoptosis. The
inflammatory status was also evidenced by up expression of Tissue
Factor-p38, described to be associated to neuronal cell death, of
Embigin and Prothymosin +, all highlighted an oxidative stress
process. The most interesting features concern the down regulation of
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genes coding for molecules that ensured homeostasis and neuropro-
tection:- NeuroD1, a member of the bHLH transcription factor family,
which plays a pivotal role in neural progenitor differentiation and
neurogenesis; -ATPase inhibitory factor known to regulate synaptic
transmission and mitochondrial functioning; -NAP which protects
neurons against chemical or electric insults; -Neuronal Pentraxin, a
synapse-associated protein cluster factor for the AMPA glutamate
receptors that participate to axonal guidance. In addition, the down
regulation of + internexin, neurofilament acting on axonal growth
and microtubule stabilization, and SPARC implicated in cell/ECM
interaction, pointed out cytoskeleton and ECM integrity impair-
ments, respectively. These data indicate that defect in neuroprotec-
tion may result from accumulation of immune cells that sustain
inflammation, leading, even in the absence of virus, to neural
dysfunction and neurodegenerative process.

P204

A novel TNF family member, TRAIL, induces death of human
oligodendrocytes by JNK activation prior mitochondrial
pathway
M. Matysiak, A. Jurewicz, S. Andrzejak, K. Selmaj; Medical University
(Lodz, PL)

Background: TRAIL (TNF-related apoptosis inducing ligand) belongs
to a broad TNF family of molecules. TRAIL is expressed by autoreactive
T cells and was shown to induce death of oligodendrocytes. However
intracellular signaling involved in TRAIL-induced oligodendrocytes
death is unknown. Methods: We assessed involvement of caspase
and c-jun NH2-terminal kinase (JNK) in oligodendrocytes death after
TRAIL stimulation. Caspases activation was assessed by Western
blotting using antibodies against active form of enzymes, using
fluorogenic substrates and pancaspase inhibitor. JNK activation was
assessed by using antibodies against phosphorylated JNK isoforms and
analyzing c-jun phosphorylation by autoradiography. The role of JNK
activation was confirmed by using dominant negative construct
of MKK4, a kinase upstream of JNK. Changes in mitochondrial
membrane permeability was assessed using ApoAlert Mitochondrial
Membrane kit and cell death was analyze by FACS using Annexin-V
and PI staining. Results: We defined that intracellular transduction
signaling involved in TRAIL-induced death of oligodendrocytes is
associated with strong, sustained activation of JNK and dominant
negative mutant of MKK4 inhibited TRAIL-induced oligodendrocytes
death. The immunoprecipitation showed that JNK3 isoform was
predominantly activated upon TRAIL-induced oligodendrocytes death
and JNK activation occurred before mitochondrial membrane dys-
function. We did not observed activation of caspase pathway as well as
other mitogen activated kinases, p38 and ERK. Conclusions: These
results indicate that JNK activation prior to mitochondrial dysfunc-
tion is critically involved in oligodendrocytes death induced by
TRAIL.

P205

Experimental demonstration of T-cell migration into the
CNS across the restrictive epithelium of the choroid plexus
N. Strazielle, R. Creidy, C. Malcus, C. Confavreux, ]. Boucraut, J.F. Ghersi-
Egea; INSERM (Lyon, F); CNRS (Marseille, F); HCL (Lyon, F)

Growing evidence support the hypothesis that both during “physio-
logical” immune surveillance and in inflammatory diseases, T cell
entry from the systemic circulation into the ventricular cerebrospinal
fluid (CSF) through the choroid plexuses (CP) or into the subarach-
noid spaces surrounding meningeal vessels is an important pathway
of brain infiltration. This is supported by studies confronting the
surface phenotype of CSF-borne T-cells and the expression of adhe-
sion molecules among the various blood-brain interfaces (Proc Natl
Acad Sci, 2003, 100: 8389; ] Neuroimmunol, 2002, 129: 51). It is also
suggested by the selective accumulation of T cells beyond the CP
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fenestrated vessels into the stroma, both in normal rats and after
peripheral immune activation (J Neuroimmunol, 2005, 162: 19). Yet,
the crucial migration step of T cells across the choroidal epithelium,
actually forming the anatomic site of the blood-CSF barrier, remains
totally unexplored. Direct trafficking of T cells into the CSF was
investigated using a reconstituted rat choroidal epithelium that
maintains structural (tight junction proteins) and functional (fence
function and transport polarity) specific features of the blood-CSF
barrier. Activated T-cells expressing various chemokine receptors,
exposed at the basolateral, i.e. blood, side of the choroidal epithelial
monolayer, migrated through the cellular interface at a low efficiency.
Confocal analysis showed that the migration pathway was paracel-
lular, and did not induce any apparent delocalisation of the pericel-
lular tight junction proteins. Accordingly, permeability studies
performed on the epithelial monolayer at the end of the migration
experiment revealed that the fence function of the barrier was
maintained. Transepithelial T-cell migration was strongly stimulated
when the apical, i.e. brain/CSF, side of the epithelium was exposed to
chemokines that are involved in the physiopathology of multiple
sclerosis, again causing no alteration in the tightness of the junctions.
These data provide evidence for controlled T cell migration across the
blood-CSF barrier, and, in the context of multiple sclerosis may be
relevant to the predominant localization of both focal demyelinated
plaques and diffuse white matter injury respectively in periventricular
and subpial areas (Brain, 2005, 128: 2705).

P206

Expression of chemokines CCL19, CCL20, CCL21 and CCL22
during ChREAE
B. Bielecki, A. Gorzynska, P. Wolinski, A. Glabinski; Medical University
of Lodz (Lodz, PL)

Background: Chemokines are chemotactic cytokines which play an
important role in development of experimental autoimmune ence-
phalomyelitis (EAE), an animal model of multiple sclerosis (MS).
These cytokines initiate migration and accumulation of inflammatory
cells in the central nervous system (CNS). We have shown previously
that several classical chemokines and their receptors are upregulated
during attacks of ChREAE and might be responsible for leukocyte
entry into the CNS. Goal: The major goal of this study was to
analyzed expression of some relatively recently described inflamma-
tory and homeostatic chemokines in the CNS and peripheral tissues at
different stages of ChREAE. Methods: Animals with ChREAE were
sacrificed and several organs including spinal cord, brain, spleen and
kidneys were obtained. Using quantitative Rnase Protection Assay
(RPA) and MicroArrays assays we analyzed expression of several
inflammatory and homeostatic chemokines including CCL19,
CCL20, CCL21 and CCL22. Localization of chemokine expression
was analyzed with immunohistochemistry. Results: In brains we
observed increased expression of chemokines CCL19, CCL20, CCL21
and CCL22 during relapses of the disease as compared to disease
remission. Expression of these chemokines in control animals was
significantly lower. Expression of CCL19 and CCL21 was localized in
the vicinity of inflammatory foci within the CNS. Expression of
chemokines in Kidneys was similar in control animals and in mice
with ChREAE. Conclusions: Our results suggest the complex pattern
of chemokines expression not only in the CNS but also in peripheral
tissues during different stages of ChREAE.

P207

Antigen-specific CD4+ CD25+ T cells prevent induction of
demyelination in experimental allergic neuritis

S. Hodgkinson, G. Tran, N. Carter, C. Robinson, N. Verma, K. Plain, B.
Hall; University of NSW (Sydney, AUS); University of Sydney (Sydney, AUS)

Immune tolerance is induced and maintained by T cells, which
express CD4 and CD25 the I1-2 receptor alpha chain. We examine
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the role of these cells in Lewis rats that had recovered from
experimental allergic neuritis (EAN) induced by bovine peripheral
nerve myelin (BPM) in Freund’s complete adjuvant (CFA) and were
resistant to further disease induction. The CD4+4-CD25+ and CD4+
CD25— T cell subsets were prepared from Lewis rats that had
recovered from EAN and from naive Lewis rats and their function
compared. 5 x106 CD4+CD25+ T cells (n=12) or 5x106 CD4+
CD25 — (n=5) from recovered animals were transferred on the day
of immunization with bovine peripheral nerve myelin (n =12). These
cells suppressed severity of disease to peak at a mean score of 1,
compared to controls given no CD4+CD25+ T cells (n =10) peaking
at 2.5 and those given 5x106 CD4+ CD25 — T cells which peaked at 3
(n=5). There was significantly less clinical disease and weight loss
between days 12 and 20 post immunization. CD4+ CD25+ T cells
from normal animals had no effect on the disease. In vitro reactivity of
the CD4+CD25 — T cells showed heightened reactivity to PNM in
cells recovered from EAN compared to those from normal rats. CD4 +
CD25+ T cells from naive animals showed they suppressed in a non
antigen specific manner. Those from animals with tolerance to PNM
behaved like tolerant CD4+CD25+ T cells. These studies show
recovery from EAN is associated with development of a specific
CD4+CD25+ suppressor T cell that can transfer protection from
disease induction. These cells have the potential to control auto-
immune mediated demyelination.

P208

Membrane attack complex is not required for demyelination
in experimental allergic neuritis

S. Hodgkinson, G. Tran, N. Carter, M. Killingsworth; University of NSW
(Sydney, AUS); University of Sydney (Sydney, AUS); Liverpool Hospital
(Sydney, AUS)

Antibody deposition and complement activation, especially mem-
brane attack complex (MAC) formation is thought to be critical to the
mediation of injury in experimental allergic neuritis (EAN). In
previous studies, we found active experimental allergic encephalo-
myelitis (EAE) was less severe in a strain of PVG rats that are totally
deficient in the C6 component of complement (PVG/C6 —/ —), and
thus unable to assemble MAC, compared to complement sufficient
PVG/c rats. The role of complement in demyelination could not be
examined because there is limited central nervous system demyelina-
tion in EAE. As PVG rats are not susceptible to either active or passive
EAN, a model in which there is demyelination, we bred a Lewis
C6 — strain by backcrossing C6 — from PVG/C6 —/ — onto an EAN
susceptible strain of Lewis rats. After 10 generations we have a
congenic Lewis rat that is deficient in C6 (Lewis/C6 —/—) that is
unable to form MAC. Sera from these rats cannot support lysis of red
cells in a haemolytic complement assay unless pure C6 is added.
Otherwise, these rats are healthy and immunologically identical to
normal Lewis rats, in that they accept skin grafts from Lewis rats. EAN
was induced by immunization with bovine peripheral nerve myelin in
Freund’s complete adjuvant comparing groups of Lewis and Lewis
C6 — rats. Disease was monitored by daily clinical scoring and
weighting. At day 14 and 21 some animals in each group were
sacrificed to examine cauda equina nerves for demyelination, cellular
infiltration and ultrastructure. Lewis/C6 —/ — (n =19) were suscepti-
ble to EAN, but with a lower disease severity as compared to the wild
type Lewis rats (n =20), from day 13 to 24 day. For example clinical
score was 0.5+0.5 vs. 1.3+0.9 (p <0.001) at day 14 and 1.6+0.4 vs.
2.0+0.4 at day 21 (p =0.003). There was no difference in weight loss
between Lewis C6 —/— and Lewis. The degree of demyelination in
Lewis/C6 —/ — was significantly less than Lewis, 8.2+ 8 vs. 28+13%
at day 14 (p <0.003) but not at day 21, 22.5+ 14 vs. 30+ 17%. Electron
microscopy confirmed there was wide spread nerve demyelination in
both groups. These results suggest that although MAC has a role in the
severity of the disease and lack of MAC delays the onset of severe
disease, that MAC is not required to mediate demyelination. MAC
may promote injury by sub-lytic action. Thus MAC is not essential for
demyelination.
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Therapy with interleukin 5 suppresses autoimmune T cell-
mediated peripheral nerve demyelination in EAN and
increases CD4+ CD25+ cells

S. Hodgkinson, G. Tran, N. Carter, N. Verma, K. Plain, M. Killingsworth,
B. Hall; University of NSW (Sydney, AUS); University of Sydney (Sydney,
AUS); Liverpool Hospital (Sydney, AUS)

Th2 cell cytokines reduce aggressive immune inflammation mediated
by Th1 cells. We examined if IL-5, a Th2 cytokine that is considered
pro-inflammatory in allergy, asthma and parasitic infestations, had
any role in altering the severity of inflammation and demyelination in
experimental allergic neuritis (EAN) induced in Lewis rats by im-
munization with bovine peripheral nerve myelin in Freund’s com-
plete adjuvant. IL-5 treatment had major effects on EAN, a disease of
T cell mediated demyelination of peripheral nerve fibres. IL-5 therapy
commencing at the onset of disease, usually commencing at day 12,
reduced the severity of paralysis and weight loss at days 14 through to
18 (p <0.01) compared to controls and sham treated controls (n =14,
all groups). The disease did not worsen within a day of commencing
IL-5. Nerve demyelination was markedly reduced with differences at
both 2 and 9 days after starting therapy, with <4% of nerves
demyelinated compared to >25% in controls (p <0.0001) at 9 days.
At the site of immunization, IL-5 increased CD4+CD25+T cells and
reduced Th1 cell infiltration into the nerves. These CD4+CD25+
T cells’ proliferative response to PNM in vitro was significantly
enhanced (p <0.0) by addition of IL-5 to the culture. This study
showed IL-5 therapy rapidly inhibited autoimmune T cell mediated
demyelination, probably by activation of CD4+ CD25+T cells that
are induced to express the IL-5 receptor and respond to II-5. This
study suggests IL-5 may be an anti-inflammatory cytokine of use
in therapy of demyelinating diseases and may act by induction of
CD4+CD25+T regulatory cells.

P210

Macrophage phenotype during relapsing experimental
autoimmune encephalomyelitis can be predicted by USPIO
MRI at disease onset

J. Mikita, M. Deloire, T. Touil, M.H. Canron, C. Boiziau, V. Dousset,
K.G. Petry, B. Brochet; University V. Segalen (Bordeaux, F)

Background: Macrophage infiltrates in experimental autoimmune
encephalomyelitis (EAE) and multiple sclerosis (MS) can be monitored
in vivo by MRI with ultrasmall super paramagnetic iron oxide (USPIO)
nanoparticles. In pathological conditions macrophages present at
least two main phenotypes: proinflammatory M1 macrophages
express inducible Nitric Oxide Synthase (iNOS) while immunomodu-
latory M2 macrophages express Arginase 1. Objective: T study the
value of USPIO imaging to predict macrophage phenotype in EAE.
Methods: We used a relapsing EAE to study macrophage phenotypes
within inflammatory infiltrates at the clinical onset (group I), at the
end of first attack (group II) and during the second attack (group III).
USPIO MRI was performed at the clinical onset and was repeated for
animals of group IIl. Animals with MRI signal changes were con-
sidered as MRI+. On serial thin sections of brainstem activated
macrophages were quantified by anti ED1, M1 macrophages by anti
iNOS labelling using confocal immunofluorescence and M2 by
arginase I labelling; axonal damage and loss in brainstem tissue were
quantified by classic immunohistochemistry methods. The obtained
results were compared with MRI data. Results: MRI+ rats presented
more important macrophage recruitment (ED1+ cell number); cells
expressing ED1+ and iNOS+ (M1) were also more abundant in MRI+
animals than in MRI — animals. In regard to clinical disease severity
and tissue alterations (axonal loss and tissue damage) significant
differences between MRI+ and MRI— animals were observed. M2
phenotype analysis is in progress. Conclusion: MRI performed at the
onset of EAE predicts the presence of iNOS-expressing macrophages
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(M1 phenotype) and extent of nervous tissue lesions in inflamed CNS
at different stages of disease course.

P211

A new mechanism of EAE tolerance dependent on NK cell
activation by hsp70-peptide complexes

G. Galazka, M. Stasiolek, A. Jurewicz, A. Walczak, A. Zylicz, C. Brosnan,
C.S. Raine, K. Selmaj; Medical University of Lodz (Lodz, PL); International
Institute of Molecular and Cell Biology (Warsaw, PL); Albert Einstein
College of Medicine (New York, USA)

In this study, we tested the novel strategy that hsp70 could selectively
pick up peptides of immunoregulatory properties from inflamed
tissue. We have investigated the effect of a pure hsp70 fraction and
an hsp70 fraction associated with peptides (hsp70-pc), isolated from
the CNS of control healthy animals or animals with EAE (experi-
mental autoimmune encephalomyelitis), on the subsequent develop-
ment of immunization for EAE. The hsp70 and hsp70-pc complexes
were isolated from brains of healthy mice or mice with EAE and
purified using affinity chromatography with ATP- or ADP-agarose
column (respectively). We have show that hsp70-peptide complexes
(hsp70-pc) isolated from brains of mice with EAE prevented the
development of EAE clinically and pathologically when administered
before proteolipid protein 139-151 (PLP139-151) immunization. In
animals in which EAE had been suppressed by hsp70-pc, lymphocytes
showed increased IFN-gamma and NO production. Co-culture of
spleen cells from hsp70-pc immunized mice with spleen cells from
untreated EAE mice reduced PLP139-151-induced reactivity and
induced production of IFN-gamma. In addition depletion experi-
ments, showed that when spleen cells from hsp70-pc immunized mice
were deprived of cells expressing NK markers the proliferative
response to PLP139-151 was reversed. Finally, we have show that
PLP-reactive cells from mice preinjected with hsp70-pc undergo
apoptosis in response to restimulation with PLP139-151. To definite
prove the role of NK cells in the observed hsp70-pc-induced immune
regulation, we performed transfer of NK cells from hsp70-pc immu-
nized mice to recipients sensitized for EAE and abolished disease
development. In conclusion, we have demonstrated that peptides
derived from inflamed CNS and bound to hsp70 are able to induce a
novel regulatory circuit involving NK cells inhibiting autoreactive
T cells. These findings might further contribute to our understanding
of hsp immunoregulatory mechanisms in autoimmune diseases.

P212

CD 34+ myeloid progenitors and macrophages/microglia:
implication in the diffuse axonal loss during the chronic
stage of experimental autoimmune encephalomyelitis

G. Androdias, C. Vuaillat, N. Davoust, M.F. Belin, C. Confavreux, S. Nataf;
Inserm U433 (Lyon, F); Hopital Neurologique Pierre Wertheimer (Lyon, F)

Recent studies in multiple sclerosis (MS) suggest that axonal loss may
be the pathological correlate for the development of irreversible
neurological disability. However the pathogenesis of axonal damage,
particularly the exact role of inflammatory cells, remains unclear. In
this context, the present study was aimed at characterizing the
relation between axonal loss and cellular infiltration at early versus
late clinical stages in a model of chronic experimental autoimmune
encephalomyelitis (EAE). EAE was induced in C57Bl/6 mice by
immunization with myelin oligodendrocyte glycoprotein (MOG)
peptide 35-55. Animals were killed at several time points after disease
onset until approximately 3 months after immunization. Immuno-
histochemistry for neurofilament 200 kDa, CD11b, CD4 and CD34
was respectively used to quantify axonal loss, macrophages/microglia,
CD4+ lymphocytes and CD34+ myeloid progenitors infiltration in
the spinal cord of MOG-EAE mice. In parallel, to identify a putative
source of microglial cells, we assessed the blood of EAE mice for the
presence of CD34+ myeloid progenitors by flow cytometric analysis.
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Significant diffuse axonal loss was present from the first attack and
increased dramatically during the chronic phase. Macrophage/micro-
glia infiltration appeared to be restricted to perivascular areas during
the acute phase while it became widespread at a late chronic stage.
Interestingly, areas of severe axonal depletion were colocalized
with CD11b+ infiltrates. In contrast, CD4+ lymphocytes density
decreased greatly during the chronic phase of this model and did not
correlate with increased axonal loss. Moreover we observed from onset
of the chronic phase that a subset of CD11b+ cells co-expressed the
stem cell marker CD34 especially in perivascular and meningeal areas.
This was accompanied by an increase of CD11b+/CD34+ cells from
the acute to the chronic phase in the blood of EAE mice. Overall our
results suggest a determinant role of macrophages/microglia on
chronic progressive axonal damage, sustained by a possible recruit-
ment of CD34+ myeloid progenitors from blood to the central
nervous system in EAE. In addition, even though T lymphocytes play
a crucial role in the induction of EAE, our data show that axonal loss
may be at least partially independent from T lymphocytes activity in
this model.

P213

Type 1 interferon receptor (IFNAR)-dependent modulation
of myeloid cell activation determines the course of experi-
mental autoimmune encephalomyelitis

M. Prinz, H. Schmidt, C. Detje, A. Mildner, K. Knobeloch, U. Hanisch,
R. Gold, B. Becher, W. Briick, U. Kalinke; University Hospital Gottingen
(Gottingen, D); Paul-Ehrlich Institute (Langen, D); Institute of Molecular
Pharmacology (Berlin, D); Institute for Multiple Sklerosis Research
(Gottingen, D); University Hospital (Zurich, CH)

While treatment of MS patients with interferon-beta (IFN-b) leads to
a marked decrease in the exacerbation rate as well as to delayed
sustained disease progression, the precise mechanisms of the bene-
ficial effects of IFN-b are still enigmatic. In this study we show that
type 1 interferon receptor-deficient mice (IFNAR —/—) were highly
susceptible to experimental autoimmune disease (EAE) and devel-
oped a more severe disease course with increased CNS inflammation,
demyelination and lethality. Since IFNAR is expressed in all body
tissues, little is known about the actual target tissue during disease.
To clarify this, we used Cre/loxP-mediated gene targeting to
investigate the cell-specific function of IFNAR in vivo. Mice with a
specific IFNAR deletion in the central nervous system (Nestin-
CrelFNARflox/flox) revealed no differences in the clinical course
and showed compatible tissue damage in the CNS compared to WT
controls, indicating that type 1 interferons do not have a direct
protective impact on the CNS. Interestingly, neither T cell (CD4-
CrelFNARflox/flox) nor B cell (CD19-CrelFNARflox/flox)-specific
IFNAR deletion influenced the clinical course and cellular composi-
tion of infiltrating cells. However, IFNAR deletion on macrophages/
neutrophiles (LysM-CrelFNARflox/flox) led to severe disease with an
enhanced effector phase and increased disease lethality as seen in
IFNAR —/ — mice. Deletion of IFNAR on macrophages induced
altered MHC class II expression and change of cytokine and
chemokine production. In summary, we show that IFNAR triggering,
specifically on myeloid cells, but not on lymphocytes or CNS cells,
is crucial for immunomodulatory effects of type 1 IFN during
autoimmune CNS disease.

P214

Spinal cord vascular laminin changes in experimental auto-
immune encephalomyelitis
S.J. Karlik, W. Roscoe, C. Magalhaes, M. Welsh; University of Western
Ontario (London, Ontario, CAN)

A vascular component, characteristic of inflammation, is associated
with MS lesions and we have been pursuing angiogenesis as a key
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participant in CNS lesion growth and development in neuroin-
flammation. Both guinea pig and mouse EAE models show
expression of VEGF in active lesions with an accompanying
increase in blood vessel counts. To visualize alterations in vessel
morphology, laminin and Factor VIII antigen immuno-staining in
spinal cord vasculature were performed in tissue sections from 45
guinea pigs immunized with whole CNS/CFA and 86 C57Bl6/] mice
immunized with MOG35-55 peptide during acute and chronic
stages of disease. In controls, laminin immunoreactivity revealed
multiple small vessels and identified a distinct division between
the vascular and parenchymal basement membranes. As the
neuroinflammation evolved, a characteristic morphological change
was the separation of the two basement membranes with the
development of perivascular cuffing in the intervening space. The
vessels appeared engorged with inflammatory cells in the intra-
membranous space and are distorted and enlarged in lesions,
taking on an annular appearance in cross section. As the disease
progressed into demyelination, the highly defined basement
membrane structures became poorly defined. In the chronic
animals, structurally undefined deposits of laminin were observed
in demyelinated lesions. This could represent vascular remodeling
indicative of angiogenesis or tissue remodelling. Vascular mor-
phology in EAE is dramatically altered as a function of disease
state and may provide a suitable target for future therapeutic
intervention.

P215

Neurofilament phosphoform changes in chronic experimen-
tal autoimmune encephalomyelitis model

C. Cioni, L. De Santi, L. Cantalupo, G. Berti, A. Malandrini,
P. Annunziata; University of Siena (Siena, I)

Background: Neurofilament release occurs in multiple sclerosis
(MS) and in experimental autoimmune encephalomyelitis (EAE)
brains, but little is known about the extent and time course of
the changes in neurofilament phosphoforms. Material and
Methods: To address this question, we used a myelin-oligoden-
drocyte glycoprotein (MOG) induced-chronic EAE model and
analyzed the levels of heavy phosphorylated and non-phosphory-
lated neurofilaments in mouse brains at different post-immuniza-
tion times. Neurofilament proteins were analyzed by western blot
with monoclonal antibodies to phosphorylated and non-phos-
phorylated epitopes and quantified by a densitometry software.
Brain sections were tested for immunoreactivity to neurofilament
phosphoforms by immunohistochemistry with immunoperoxidase
method and also stained with toluidine blue and hematoxylin-
eosin. Myelin staining was performed by Luxol fast blue. Axon
density was analyzed in selected areas of toluidine blue stained-
brain sections at high magnification by a digital image analysis
software. Results: A significant increase in heavy phosphory-
lated and non-phosphorylated neurofilaments was found either
at 27 or at 54 days post-immunization as compared with normal
control brains (p <0.001). However, at 54 days, phosphorylated
form levels were higher than at 27. Strong immunoreactivity for
both neurofilament phosphoforms was found in EAE but not
in normal control brains and was associated with demyelination
areas and seldom with lymphocytic infiltrates. Significantly lower
axon density in EAE than in normal control brains was found
(p=0.0003) but there were no significant differences between
values at both post-immunization times. Comnclusions: These
findings demonstrate that in chronic EAE, non-phosphorylated
neurofilaments are released early and the levels remain stable
over time. By contrast, there is an increase over time of phos-
phorylated forms. This pattern of neurofilament accumulation in
chronic EAE adds insights into the understanding of the process
underlying the axonal damage in MS.
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P216

A model for specific de- and remyelination in rodent whole
brain spheroid cultures

C. Teunissen, E. Vereyken, C. Dijkstra; VUMC Amsterdam (Amsterdam,
NL)

Studies on demyelination in Multiple Sclerosis (MS) widely involve
the experimental autoimmune encephalitis (EAE) model. Important
disadvantages of this model are that it is induced by an auto-
immune reaction, while oligodendrocyte damage likely is an earlier
pathological event in MS, and that it involves large numbers of
animals. The aim of the present study was to develop a specific in
vitro demyelination model using whole brain spheroid cultures.
The different neuronal and glial cell types present in this model
form three-dimensional contacts, leading to myelinated axons.
Methods: Using this system we investigated the characteristics of
demyelination based on a new protocol, i.e. exposure to lysole-
cithin (LPC). Results: Decreased myelin basic protein (MBP)
staining and 2’, 3’, cyclic nucleotide 3’-phosphodiesterase (CNPase)
activity were observed after one week of repeated exposure of the
cultures to LPC in a narrow dose-range. Moreover, we were able to
show remyelination in this model one week after removal of LPC.
Specificity of the treatment for oligodendrocytes was confirmed by
immunostaining and concentration measurements of astrocyte,
microglia and neuronal markers. We studied the mechanism of
oligodendrocyte damage induced by LPC, e.g. the role of oxygen
radicals or membrane cholesterol contents. Conclusions: The
specific de- and remyelination observed in this in vitro model
supports the use of this model in research into the mechanisms of
de- and remyelination in MS. Further, the model can be used in
preclinical drug or cell transplant testing, reducing the number and
discomfort of animals.

P217

G-CSF stabilises blood-brain barrier characteristics of
human brain microvascular endothelial cells in vitro

J. Kraus, M. Hoppen, K.S. Kim, M. Schilling, P. Oschmann, W.R.
Schdbitz; Paracelsus Private Medical University (Salzburg, A); Univ-
ersity  Hospital (Munster, D); Johns Hopkins University School of
Medicine (Baltimore, USA); University Hospital of Giessen and Marburg
(Giessen, D)

Introduction: Blood-brain barrier (BBB) breakdown is an early
event in the pathogenesis of multiple sclerosis (MS). Granulocyte-
colony stimulating (G-CSF) has been approved for the treatment of
granulocytopenia. Moreover, G-CSF was shown to be effective in a
murine model for cerebral ischemia. The positive outcome was
attributed to anti-neurodegenerative and neuroprotective effects.
It was also suggested that G-CSF additionally has a stabilizing
effect on the BBB. Methods: In order to investigate whether
G-CSF exerts a direct effect on the BBB, we applied an in vitro BBB
model where immortalized human brain microvascular endothelial
cells (HBMEC) in co-culture with rat astrocytes form a tight
permeability barrier for 3H-inulin and 14C-sucrose. Results:
Addition of G-CSF to the co-culture system led to a further
reduction of the permeability for 3H-inulin and 14C-sucrose across
the HBMEC monolayers in a dose dependent manner. Moreover,
with our in vitro model we mimicked a pathophysiological
condition which has been suggested to contribute to the break-
down of the BBB in MS: Withdrawal of the astrocytes from the
co-culture (to mimic changes in the microenvironment) led to
an increase in the paracellular permeability across HBMEC mono-
layers. Pretreatment with G-CSF prevented the modulation of
the BBB after withdrawal of astrocytes from the co-culture.
Discussion: Our data demonstrate that G-CSF exerts a direct
effect on human cerebral endothelial cells leading to a direct
stabilization of the barrier function in vitro including a prevention
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of BBB modulation by a possible pathophysiological condition.
Moreover, G-CSF revealed to have almost the same effects in our
in vitro model as we found for IFN-beta. This direct effect on the
BBB in combination with its anti-neurodegenerative and neuro-
protective effects could be a hint that G-CSF is a possible
candidate for MS treatment.

P218

Motor neuron loss in multiple sclerosis

F. Paul, ]. Vogt, O. Aktas, A. Smorodchenko, K. Miiller-Wielsch, S. Meier,
H. Steinbusch, C. Schmitz, R. Nitsch, F. Zipp; Charite-University Hospital
(Berlin, D); Maastricht University (Maastricht, NL)

Background: Axonal transection and neurodegeneration secondary
to or independent of neuroinflammation have gained increasing
interest in multiple sclerosis research as these pathologies seem to
correlate better with long term disability than the number of relapses
and the visible inflammatory burden on conventional MRI images.
Methods and Results: Using design-based stereology in different
EAE (experimental autoimmune encephalomyelitis) models we dis-
covered a significant loss of spinal alpha and gamma motor neurons
already early in the course of the disease. At the peak phase of the
disease, the neuronal cell loss reached around 70% of the total
number of neurons in passive EAE and around 50% in active EAE.
In parallel, we were able to demonstrate a significant reduction of the
number of motor neurons in the spinal cord of hitherto six MS
patients compared to six age and sex matched controls by stereo-
logical assessment of spinal cord tissue samples obtained at autopsy.
Moreover, nerve conduction studies revealed a significant reduction
of amplitudes in compound muscle action potentials in 60 MS
patients compared to 50 age and sex matched controls, while
amplitudes of sensory nerves as well as sensory and motor conduction
velocities did not differ between both groups. Conclusion: Murine
and human histopathological data as well as in vivo nerve conduction
studies suggest a significant reduction of the number of motor
neurons in the spinal cord of patients with multiple sclerosis. These
results point to neuronal cell loss as a characteristic feature of the
disease and challenge the concept of multiple sclerosis as a condition
purely affecting the upper motor neurons.

P219

Grey matter pathology induced by immunization with a
beta-synuclein peptide

A. Escher, D. Merkler, R. Diem, W. Briick, C. Stadelmann; University of
Gottingen (Gottingen, D)

Multiple sclerosis (MS) is a chronic inflammatory demyelinating
disease of the CNS presumed to be autoimmune in nature. In a
subgroup of patients grey matter regions, such as cortex and spinal
cord grey matter, are extensively involved. In the present study, we
aim to induce grey matter pathology resembling that found in MS by
immunization with a neuronal protein. Beta-Synuclein is a cytoplas-
mic protein located in the perikaria and presynaptic nerve terminals.
Immunization of Lewis rats with the beta-Synuclein peptide93-111
has been reported to induce monophasic autoimmune CNS inflam-
mation with complete recovery (Mor et al., 2003). We found
inflammatory infiltrates mainly in the grey matter of the spinal cord.
No demyelination was observed. To mimick MS inflammatory-
demyelinating pathology, anti-MOG antibodies were transferred into
beta-Synuclein peptide-immunized rats. Extensive demyelinated grey
matter lesions with iNOS-positive, myelin phagocytosing macro-
phages could be generated. Numbers of APP-positive axons and c-
jun-positive neurons were increased in transferred compared with
beta-Synuclein peptide-immunized animals. Thus, immunisation
with beta-Synuclein peptide93-111 leads to predominant grey matter
pathology in Lewis rats and may serve as a tool to study mechanisms
of grey matter pathology in MS.
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P220

An increase in axonal mitochondrial density may play a role
in axonal loss following myelin degeneration in the Plp1l
mouse model of demyelination

V.E. Hogan, K.E. White, A. McGill, S. Karim, M. McLaughlin, 1. Griffiths,
D. Bates, D. Turnbull, P.P. Nichols; University of Newcastle (Newcastle,
UK); University of Glasgow (Glasgow, UK)

Background: Axonal pathology in multiple sclerosis (MS) has been
described for over a century but new insights into axonal loss and
disability have refocused interest in this area. Recent evidence
suggests that mitochondria may play a role. In particular there appears
to be a link between the mitochondrial gene defects causing Leber’s
Hereditary Optic Neuropathy and MS. Furthermore, impaired axonal
mitochondrial function has been demonstrated by MR spectroscopy
in MS patients and oxidative damage to mitochondrial DNA has
been demonstrated in chronic MS plaques. Goal: Our goal was
to investigate the hypothesis that the upregulation of mitochon-
drial function is central to the maintenance of conduction in
demyelinating axons but may also contribute to axonal degeneration
and loss. Methods: The Plpl mouse is a transgenic hemizygous
mouse with increased copy number of the wild type proteolipid
protein gene. Demyelination of CNS axons develop in later life in
these mice. Spinal cord axons were compared between Plp1 and wild
type littermates at 2, 4, 12 months post natal with respect to
myelination and mitochondrial activity (cytochrome c oxidase
(COX) time lapse histochemistry). Tissue was also processed for
electron microscopy (EM) for estimation of mitochondrial density
per axon and axonal loss. Results: At 2 and 4 months there was no
evidence of axonal loss, demyelination, or changes in mitochondrial
activity or density in the Plpl compared to wild type mice. At 12
months, EM showed disorganisation of the axons with degeneration
of the myelin and an increase in axonal mitochondrial density in Plp1
compared to wild type (2.40 v1.69 um-3, p =0.02). However, COX
histochemistry experiments did not show a corresponding increase in
mitochondrial activity in the Plpl mice. At 12 months there was a
significant reduction in the area of dorsal column occupied by axons
in the Plp1 compared to the wildtype (40 v 46%, p =0.035), implying
axon loss. Conclusion: Although there was no overall increase in
mitochondrial activity in the 12 month Plp1 mice, the loss of axons
combined with the increase in mitochondria per axon suggests that
within individual axons there is increased mitochondrial activity. This
increase in axonal mitochondrial activity, in response to myelin
disruption, may lead to increased production of reactive oxygen
species and ultimately to axonal damage and subsequent loss.

P221

The production of multiple neurotrophic factors by glatir-
amer acetate-specific T cells facilitates the generation of
oligodendrocytes

V. Skihar, C. Silva, W. Yong; University of Calgary (Calgary, CAN)

Background: The formation of oligodendrocytes from precursor
cells is a prerequisite for remyelination in MS. Several neurotrophic
factors regulate oligodendrocyte development and their levels may be
deficient in MS. Strategies to increase neurotrophic factors may thus
promote remyelination in MS. It is now clear that leukocytes are
sources of neurotrophic factors. As glatiramer acetate (GA) generates
T helper 2 (Th2) cells, we examined whether these produce neuro-
trophic factors and promote the generation of oligodendrocytes.
Methods: Mice predosed with GA were sacrificed and lymph node
cells were restimulated with GA in vitro to obtain GA-specific Th2
cells. Using GeneArray®, the Th2 cells were analyzed for production
of neurotrophic factors. Maturation of progenitor cells to oligoden-
drocytes in the presence of GA-specific Th2 cells was studied in vitro as
well as in vivo using lysolecithin-induced demyelination of the adult
mouse spinal cord. Results: GA-specific T cells were found to
produce more interleukin-5, a Th2 cytokine, than interferon-gamma,
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a pro-inflammatory Th1l cytokine. When activated by GA, the
GA-specific Th2 cells increased their levels of several growth factors
known to regulate oligodendrocyte development, including insulin-
like growth factor (IGF)-1 and -2, platelet-derived growth factor A and
B, several fibroblast growth factors, leukemia inhibitory factor and
vascular endothelial cell growth factor. These growth factors were
detectable by 1 day of culture, and were increased at 2 and 3 days of
GA-restimulation. When injected in vivo, the GA-specific Th2 cells
homed to sites of injury, and immunohistochemistry suggested the
presence of growth factors in situ. Ongoing experiments address
whether these cells promote the generation of oligodendrocytes in
vitro from neurospheres or committed precursors. Qualitative deter-
minations in vivo suggest that there is an accumulation of oligoden-
drocyte progenitors and oligodendrocytes at the lesion site in
lysolecithin-demyelinated mice. Whether this increase number of
oligodendrocytes enhances myelin repair will also be quantitatively
addressed. Conclusion: GA-specific Th2 cells express several
neurotrophic factors relevant to the development of oligodendrocytes
and these may help account for the therapeutic effect of GA in
MS. Supported by an operating grant from Teva Pharmaceutical
Industries, Israel.

P222

TLR3 stimulation suppresses relapsing EAE by inducing
endogenous interferon-beta

T. Touil, D. Fitzgerald, G. Zhang, A. Rostami, B. Gran; Thomas
Jefferson University (Philadelphia, USA); University of Nottingham
(Nottingham, UK)

Objective: We tested the hypothesis that polyinosinic-polycytidylic
acid (poly I:C), a Toll-like receptor (TLR)3 agonist and potent type
I interferon inducer, can modulate the clinical and pathological
expression of EAE, an animal model of multiple sclerosis (MS).
Background: Interferon beta (IFNb) is the most commonly used
immunomodulatory treatment for MS and is administered to patients
as an exogenous recombinant protein. Microbial components can
induce the production of endogenous IFNb by antigen-presenting
cells (APC) through stimulation of TLRs. Poly I:C is a mimic of double-
strand RNA that stimulates APC through TLR3. Methods: Female
SJL mice were immunized with proteolipid protein peptide PLP139—
151 and treated with poly I:C or PBS injected intraperitoneally during
the induction or the relapsing phase of disease. Clinical, pathological,
and immunological parameters were assessed. Results: Treatment
with poly I:C significantly suppressed clinical and pathological
signs of EAE in both treatment protocols. Poly IC induced signifi-
cantly increased production of the CC-chemokine CCL2 (MCP-1)
by spleen cells cultured ex vivo in the presence of PLP139-151.
The expression of IFNb was significantly increased in the spleens of
treated mice. Neutralization of either IFNb or CCL2 in vivo by
injection of neutralizing antibodies reversed disease suppression by
poly L:C. In vitro neutralization studies in bone marrow-derived
dendritic cells showed that the production of CCL2 was IFNb-
dependent. Comnclusions: Poly I:C treatment suppresses EAE
by mechanisms that involve IFNb and CCL2. The induction of
endogenous IFNb will be further assessed as a strategy for the
treatment of MS.

P223

Do protease inhibitors support regenerative processes in
experimental autoimmune encephalomyelitis?

A. Mueller, X. Pedre, A. Steinbrecher; University of Regensburg (Regens-
burg, D)

Various protease inhibitors (PI) are induced during the disease
course of experimental autoimmune encephalomyelitis (EAE), an
animal model of multiple sclerosis. PI, mostly secreted by leuko-
cytes, astrocytes and neurons after inflammatory stimuli, are
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known to attenuate tissue inflammation. However, little is known
about the effects of PI on neural and glial regeneration. Methods:
EAE was induced in DA rats by immunization with myelin
oligodendrocyte glycoprotein peptide 1-125 in complete Freund’s
adjuvant. PI expression in the spinal cord from rats with EAE a
nd healthy controls was analyzed by hybridization of Affymetrix
microarrays and by Realtime-PCR. Localization of PI was studied by
immunohistochemistry. Proliferation of neural stem cells isolated
from the ventricular wall of adult rats and incubated with PI
was determined by BrdU staining and cell counts. Results:
Microarray- and RealTime-PCR analyses identified the selected PI
as the overall most strongly induced gene within the spinal
cord during MOG-induced EAE in rats. PI was abundant in
perivascular inflammatory infiltrates. The cultivation of adult
neural stem cells with recombinant PI resulted in a strong and
consistent increase of cell proliferation. Discussion: The selected
PI is highly expressed in spinal cord during EAE and is associated
with inflammatory infiltrates. In addition to its known anti-
inflammatory effects our results indicate a possible role in neural
repair processes ongoing in the inflamed CNS. At the conference,
the effect of the PI on the differentiation of adult neural stem cells
will be provided.

P224

Usage of anti-MOG B cell and T cell transgenic mice model to
evaluate effects of immunomodulating therapies in EAE -
A pilot study with Copaxone® (glatiramer acetate)

T. Ziemssen, S. Dartsch, M. Marggraf, H. Reichmann, H. Schneider;
Neurological University Clinic (Dresden, D)

The considerable heterogeneity in the pathogenesis of MS is
evidenced by identification of 4 distinct subtypes of MS (Lucchi-
netti et al., 2000). In the “inflammatory” subtypes I and II, the
different involvement of autoimmune T and/or B cells seems to
have a major impact on the clinical and histopathological char-
acteristics of the disease, thus leading to the different in response of
various therapeutic options. Methods: Transgenic mice expressing
a targeted heavy chain of the demyelinating anti-MOG 8.18c¢5
antibody (BCR-tg mice; Litzenburger et al.,1998), and a MOG-
peptide specific T cell receptor (TCR-tg mice; Bettelli et al., 2003),
were used in this study. In addition to induction of active and
passive EAE, spontaneously evolving EAE was also investigated in
double-transgenic mice. Glatiramer acetate (GA) was administered
in these different models either before induction or the sponta-
neous evolution of EAE. Clinical disease, histopathology and
immunological parameters were investigated. Results: BCR-tg mice
develop significantly earlier and more severe clinical disease scores
in active and passive EAE compared to WT mice. Histopathologi-
cally, large deposits of anti-MOG Ab and complement are found in
addition to increased number of cells of the myeloid lineage like
macrophages and activated microglia. All correlate quite well with
enhanced demyelination, axonal loss and clinical disease scores.
Similarly, TCR-tg mice develop significantly earlier clinical disease
in active and passive EAE compared to WT mice. Double transgenic,
BCR- and TCR tg mice develop a severe spontaneous form of EAE
starting 6-8 weeks after birth. GA treatment reduced profoundly
severity after active immunization. Treatment with GA in TCR-tg
mice prevented clinical and histopathological signs of EAE
by reducing the number of activated encephalitogenic T cells.
GA treatment also inhibited development of spontaneous EAE.
Conclusions: EAE model using anti-MOG BCR- and TCR-tg mice
was developed to explore the role of encephalitogenic T and B
cell responses in demyelinating disease. This approach offers a panel
of neurobiological-immunological studies in addition to the clinical
and histopathological evaluation. GA is effective in treating EAE in
an anti-MOG TCR- and BCR-tg background as well as prevents the
development of spontaneous EAE in double tg mice at least up to
half a year. Especially this preventive mode of action will be part of
additional studies.
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P225

Combination treatment with IFNbeta and anti-alpha4 in-
tegrin antibody slightly enhances monotherapy effects upon
lymphocyte trafficking to the central nervous system

B. Wipke, A. Wadsworth, C. Lorenzana, S. Simmonds, E. Peterson, F. San
Pablo, E. Messersmith; Elan (South San Francisco, USA)

Interferon-beta and anti-alpha4 integrin treatments have demon-
strated efficacy in reducing human multiple sclerosis relapse rates
and gadolinium-enhancing lesions, and direct effects upon traffick-
ing are implied. In this study, a direct comparative measurement of
lymphocyte trafficking was performed for IFNbeta and anti-alpha4
integrin monotherapy and combination therapy in rat experimental
autoimmune encephalomyelitis (EAE). 111-Indium-labeled naive rat
splenocytes were transferred into EAE Lewis rats on day 11, and a
panel of ten tissues was harvested 16—18 hours later and quanti-
tated by gamma counter. Treatment groups were: rat IFNbeta
(300,000 IU/day s.c. day 7-12), GG5/3 anti-alpha4 monoclonal
antibody (3 mg/kg s.c., day 7 and 10), combination treatment, and
vehicle. In-life phase clinical scores demonstrated significant benefit
for GG5/3 and combination therapy (p<0.05 vs. vehicle), but
IFNbeta alone provided no significant protection (p>0.05 vs.
vehicle). Spinal cord and brain in control animals contained
modest but consistent amounts of radioactivity. IFNbeta alone
had no effect on trafficking to the spinal cord, but decreased
accumulation in the brain by ~20% relative to vehicle. In contrast,
GGS5/3 treatment significantly inhibited accumulation in the spinal
cord (85%) and brain (75%) relative to vehicle animals. IFNbeta
alone inhibited accumulation in Peyers’ patches (PP) by 44% and in
mesenteric lymph nodes (MLN) by only 13%, compared to 96%
inhibition (PP) and 60% (MLN) by both GGS5/3 and GG5/3+
IFNbeta combination treatment. Combination therapy was equally
or slightly more effective than GGS/3 alone in preventing cell
accumulation in the brain, spinal cord, inguinal lymph nodes
(ILN), MLN, and PP (<10% change in total inhibition compared
to GGS5/3 alone). From these studies, we conclude that under these
conditions, GG5/3 inhibits trafficking more effectively than IFNbeta
for all organs where inhibition is observed, and that combination
therapy results in only a slight increase over GG5/3 alone in
inhibition of cell trafficking to the spinal cord and MLN, but not
the brain or ILN.

P226

Symadex, a tyrosine Kkinase inhibitor, shows effectiveness in
experimental autoimmune encephalomyelitis

S.J. Karlik, A. Ajami; University of Western Ontario (London, CAN);
Xanthus, Inc. (Cambridge, USA)

C-1311 (Symadex) is a novel imidazoacridinone antiproliferative
agent that targets receptor tyrosine kinases in the PDGF family,
notably FLT3. It disrupts trafficking of autoreactive cells and
concomitant angiogenic processes. As we have been investigating
the vascular component of neuroinflammation, this mechanism of
action provided a motivation to observe its potential effects on EAE.
For these studies CNS/CFA-induced EAE in the guinea pig was used
during the acute (<d20 post immunization) and chronic (>d20)
phases. Initiating continuous treatment before the appearance of
clinical signs (d7) fundamentally altered the typical clinical course to
yield a monophasic acute disease with prevention of the chronic
demyelinating phase. Consistent with the retention of T cell-
mediated acute disease, FACS analysis revealed no alteration of
immune cell populations, except for a small decrease in B cells.
Treatment initiated at various times during the chronic phase
showed reversal of clinical and pathological signs. A decrease in
the parenchymal immune cell population accompanied a decrease in
TUNEL staining of spinal cord sections from treated animals,
consistent with prevention of new cellular infiltrates from enlarged
perivascular cuffs. Tissue recovery was observed with remyelination,
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and vascular alterations revealed through laminin staining were
also reversed. Thus, Symadex, in the absence of classical immuno-
suppressive properties, shows potent effectivenesss in controlling
and reversing experimental demyelinating disease, potentially
through modulation of vascular changes and inhibition of related
trafficking mechanisms.

P227

Ingested (oral) SIRS peptide 1-21 inhibits experimental
autoimmune encephalomyelitis
S.A. Brod, Z.M. Hood; University of Texas (Houston, USA)

Background: Ingested type I IFN inhibits clinical attacks, relapses
and inflammation in murine experimental autoimmune encephalo-
myelitis (EAE). Type I IFN activate human suppressor T cells that
produce soluble immune response suppressor (SIRS). Objectives: We
examined whether a peptide (SIRS) induced by type I IFN would have
similar effects to ingested IFN-o in EAE. Methods: C57BL/6 mice were
actively immunized with myelin oligodendroglial (MOG) peptide
35-55 (MEVGWYRSPFSRVVHLYRNGK) in IFA and followed for
evidence of disease. Clinical severity was graded daily. For paren-
teral treatment, on day -7 preceding active immunization, and
continuing through day +14 post immunization, B6 mice were
injected with control saline (mock), 0.1, 1, or 10 mg SIRS peptide
1-21 (NH-MET-Thr-Glu-Glu-Asn-GIn-GlIn-Ser-Ser-GlIn-Pro-Lys-Thr-Thr-
Ile-Asn-Asn-Ala-Gly-Asp-Ser-CysOH). For oral treatment, B6 mice
were fed with 0.1 ml of saline (mock) or 1, 10 or 100 mg SIRS peptide
1- 21 daily. Following sacrifice, spinal cords were removed and
evaluated independently for foci of inflammation by a blinded
observer. Splenocytes from grouped saline (mock) fed or 100 mcg
SIRS peptide fed mice were stimulated with Con A and examined
using mouse cytokine inflammatory antibody array. Results: S.C.
10 mcg SIRS peptide 1-21 showed significant inhibition of EAE
(p <0.001). Ingested SIRS peptide at 10 and 100 mcg SIRS peptide
inhibited EAE compared to placebo (p <0.001). There were signifi-
cantly less inflammatory foci in the SIRS peptide fed group compared
to the control mock saline group (p <0.03). Splenocytes from SIRS
peptide 1-21 fed mice showed increased production of CD30L, IL-6,
1L-13, I-TAC, TCA-3/CCL1, TNF-o and decreased production of
lymphotactin after Con A stimulation. Conclusion: Ingested (oral)
SIRS peptide significantly inhibits both clinical EAE and inflammation
predominately via counter-regulatory type 2-like cytokines and
chemokines IL-13, CD30L and TCA-3 despite increased peripheral
expression of TNF-o.

P228

Neuronal damage in MOG-induced optic neuritis correlates
well with T-cell infiltration

M.B. Sittler, D. Merkler, M. Togni, I. Gadjanski, C. Stadelmann, M. Bdhr,
R. Diem; University of Gottingen (Gottingen, D); University of Magdeburg
(Magdeburg, D)

Introduction: Long-term disability in MS patients is primarily
caused by axonal and neuronal damage. We demonstrated pre-
viously that neuronal apoptosis occurs early during myelin oligo-
dendrocyte glycoprotein (MOG)-induced experimental autoimmune
encephalomyelitis (EAE). The aim of the present study was to
determine the influences of T- and B-cell activation on neuronal
damage in MOG-induced optic neuritis. Methods: Brown Norway
and Dark Agouti rats were immunized using soluble or precipitated
MOG. Infiltrating T-cells were identified by CD3-immunohistochem-
istry whereas the anti-MOG-antibodies within the rats’ serum were
measured by ELISA. The densities of surviving retinal ganglion cells
(RGCs), the neurons that form the axons within the optic nerve
(ON), as well as acute and chronic axonal damage within the ONs
were evaluated. Results: We observed a significant correlation of
axonal and neuronal damage and T-cell infiltration within the
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ONs in MOG-induced optic neuritis. In contrast, no positive
correlation was observed for the loss of RGCs or axons and the
anti-MOG-antibody titer. In BN rats, an inverse regulation of T- and
B-cells was present, but in DA rats both autoimmune responses
occurred in parallel. Conclusions: Different patterns of autoim-
mune responses can be induced in MOG-EAE by modification of the
rat strain. A higher rate of T-cell infiltration correlates well with
increased axonal and neuronal loss, indicating a pathogenic influ-
ence of these cells on the axons in MOG-EAE. A further character-
ization of the T-cells infiltrating the ONs might help identify
possible underlying mechanisms.

P229

The effect of cytokines in the survival of neural stem cells
in vitro

R. Lagoudaki, N. Taskos, A. Kourakis, A. Kotsis, I. Milonas, N. Grigoriadis;
Aristotle University of Thessaloniki (Thessaloniki, GR)

Introduction: Recently, research has been focused in the transplan-
tation of neural stem cells (NSC) in Experimental Alergic Encephalo-
myelitis (EAE), the animal model of Multiple Sclerosis (MS). Among
several issues that remain to be answered is the survival of the
transplanted cells in an inflammatory environment, such as the one
present during EAE or MS process. Materials and Methods: NSC
were isolated from cerebral hemispheres of 1-2 days old C57Bl/6
mice. MTT assay was used for the measurement of NSC proliferation in
vitro, under the presence of IFNg, TNFo, IL4 and TGEFp, in various
concentrations (1 to 1000 units/ml). Caspase-3 immunocytochemis-
try (IHC) was performed in order to detect whether the reduction in
the proliferation of the cells was due to apoptosis. IHC was also
performed for the detection of Bax, Fas receptor and Fas ligand
expression. The apoptotic death of the NSC was verified by the use of
RT-PCR for the expression of related genes such as, Apaf-1, LICE, Bid,
Bax and Bad. Results: The presence of IFNg and IL4 reduced the NSC
proliferation from 22.38% (33 units/ml) to 51.35% (1000 units/ml)
and from 23.4% (33 units/ml) to 47.34% (1000 units/ml), respectively.
TNFa induced an even higher reduction at levels ranging from 31.58%
(33 units/ml) to 63.16% (1000 units/ml). In the presence of TGFf,
low concentrations (33 units/ml), increased the proliferation capacity
of NSC by 5.11%, whereas at high concentrations (1000 units/ml)
a decreased by 41.48%, was noticed. Increased expression of caspase-3,
in the presence of IFNg (29.87%), 1L-4 (23.28%) and TNFa (33.33%),
was identified. Contrary, TGFp induced a reduction of the expression
of caspase-3 (8,9%). In the presence of TNFo, a 14,67%, 8,3%,
and 68.16% reduction of Fas, Fas-L and Bax, respectively, was
observed. However, IFNg resulted in a 43.21%, 25.55% and 49%
expression of the correspondent proteins. In the presence of IL4,
the correspondent expression of the same proteins was 68.16%,
61.92% and 61.85%. The genes Apaf-1, LICE, Bid, Bax and Bad were
co-expressed in the presence of all cytokines tested. Conclusions:
Our results indicate either increased apoptosis or survival of NSC
in the presence of pro- or anti- inflammatory cytokines, respectively.
In particular, the major apoptotic pathway followed in the presence
of TNFa is the mitochondrial one, whereas in the case of the other
two proinflammatory cytokines, via both mitochondrial and death
receptor pathways.

P230

CD4+ CD25+ regulatory T cells contribute to the therapeu-
tic effects of glatiramer acetate in experimental autoim-
mune encephalomyelitis

Y. Jee, W. Piao, R. Liu, X.F. Bai, M. Price, S. Rhodes, R. Rodebaugh,
D. Campagnolo, F.D. Shi, T. Vollmer; Barrow Neurological Institute
(Phoenix, USA); Ohio State University Medical Center (Columbus, USA)

CD4+CD+25 regulatory T cells (Tregs) are potent immunosuppres-
sors that are pivotal in the maintenance of self-tolerance. The
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involvement of Tregs in therapies for immune-mediated diseases
has been proposed, but direct supporting evidence is still lacking.
While investigating mechanisms underlying the clinical benefits of
glatiramer acetate (GA) in an animal model of multiple sclerosis
(MS), i.e., experimental autoimmune encephalomyelitis (EAE) in
C57B1/6 mice, we recently demonstrated that GA can protect mice
deficient in the Th2 cytokines IL-4, IL-10 and IL-4/IL-10 from
acquiring EAE, suggesting that mechanisms other than Th2 cells
may be responsible for the therapeutic effects of GA. Here we
demonstrate that GA treatment boosts the expression of Foxp3 on
Tregs during EAE. Depletion of CD25+ cells completely abrogates
the blockage of EAE by GA. Furthermore, adoptive transfer of
purified Tregs from GA-treated EAE mice is more effective in
preventing EAE development than Tregs from untreated EAE
controls. Thus, our current data provide evidence that Tregs may
be the major contributor to GA’s therapeutic action in EAE and,
possibly, MS. Further mechanistic studies to reveal the molecular
events linking GA with Tregs may optimize GA treatment and lead
to the development of new, even more effective therapies that
utilize this mechanism of action.

P231

Time-dependent alterations of inflammatory changes at the
blood-brain barrier in AT-EAE: implications for future
treatment studies

G. Ladewig, S. Doerck, A. Kroner, R. Linker, M. Reinhard, P. Hauff,
H. Wiendl, K.V. Toyka, M. Mdurer; University of Wurzburg (Wurzburg, D);
University of Gottingen (Gottingen, D); Schering AG (Berlin, D)

Inflammatory cells enter the central nervous system (CNS) by using
a cascade of cell adhesion molecules. To gain a better under-
standing of the processes at the blood brain barrier we performed
ultrasound-based molecular imaging of the kinetics of adhesion
molecule expression together with an analysis of the composition
of cellular infiltrates. We applied the new ultrasound-based quanti-
fication system SPAQ (Reinhard et al., Neuroimage 2005) in
AT-EAE. Sequential ultrasound scans of ICAM-MP and VCAM-MP
over the course of AT MBP-EAE revealed a significant up-regulation
of adhesion molecules before the clinical onset of disease. In
addition we found a persistent up-regulation of cell adhesion
molecules beyond the disease maximum which was extended into
clinical remission. Immunohistological analysis and serial quantita-
tive FACS-Analysis of T-cell subsets from homogenized CNS
revealed a large amount of CD44 and CD8+ cells not only in
the phase of disease progression but also in the stage of early
clinical remission. Interestingly, the composition of CNS infiltrating
lymphocytes changed over time: in the phase of clinical remission
increased numbers of Fox-p3-positive regulatory T-cells were noted,
suggesting that adhesion molecules might not only mediate the
influx of inflammatory cells but also allow regulatory T-cells to
enter the CNS. To proof this hypothesis we treated AT MBP-EAE
animals with high dose of purified monoclonal antibodies to
ICAM-1 either in the phase of disease progression or in early
clinical remission. Administration of anti-ICAM-1 in the phase of
disease progression suppressed EAE whereas treatment during
clinical remission leads to an aggravation of clinical symptoms.
Our data demonstrates that ultrasound based molecular imaging at
the blood brain barrier is a suitable and useful tool for serial
monitoring of molecular interactions pertinent to CNS inflamma-
tion. Our results suggest that adhesion molecules are not only
important for capture and migration of pro-inflammatory cells into
the CNS but may also be mandatory for the transmigration of
regulatory T-cells. Therefore it is likely to assume that intervention
at the blood brain barrier is time dependent and could result in
different therapeutic outcomes depending on the phase of lesion
development. This advocates the need for reliable molecular
imaging methods helping to determine the exact time point for
therapeutic intervention, such as ultrasound based molecular
imaging techniques.
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P232

Myelin has limited immunosuppressive activity
J.W. Lindsey; University of Texas-Houston (Houston, USA)

Objective: The objective of this work was to compare the
immunosuppressive activity in myelin and whole brain homoge-
nate. Background: Multiple sclerosis is an immune mediated
disease which affects myelin in the central nervous system. Lesions
in the white matter typically have inflammatory infiltrates and
demyelination. Demyelinating lesions also occur in grey matter, but
the grey matter lesions typically have minimal inflammation. In
previous work, we demonstrated that homogenates of whole brain
tissue are immunosuppressive in culture. Hypothesis: Our hypoth-
esis in this work is that myelin is deficient in this intrinsic
immunosuppressive activity, thus making the white matter micro-
environment permissive for inflammation and immune-mediated
damage. Methods: Myelin and other subcellular fractions were
isolated from whole brain tissue of naive mice using sucrose
gradients. Lymph node cells from mice immunized with ovalbumin
were cultured with antigen and various amounts of myelin, whole
brain homogenate, or other fractions. The proliferative response was
measured after 3 days, and the suppressive activity of each dilution
was calculated. The suppressive activity of myelin and brain
homogenate was compared by calculating the mg of protein
required to produce 50% suppression. Results: We found that
myelin had much less suppressive activity than whole brain
homogenate. Myelin had only 31% of the activity of whole brain
homogenate. The most active sucrose gradient fraction was the
intermediate density P2 fraction. This fraction, which contains
mitochondria and cell membranes, had 2.3 times the activity of
the whole brain homogenate, and 5.8 times the activity of myelin.
Conclusions: We conclude that myelin contains only a fraction of
the immunosuppressive activity present in brain tissue. Thus,
myelin may be less able to inhibit inflammation and may
be uniquely susceptible to immune mediated damage. This observa-
tion may also explain why MS lesions in white matter
have more inflammatory infiltrates than lesions in grey matter.
This work supported in part by the Clayton Foundation for
Research.

P233

Arundic acid (ONO-2506) prevents chronic progressive and
relapsing-remitting EAE

K. Takizawa, R. Tomioka, S. Kinoshita, M. Onuki, K. Shimazu, K. Sagawa,
C. Koh, K. Nomura; Saitama Medical School (Saitama, ]JP); Saitama
Medical Center (Saitama, JP); Ono Pharmaceutical Co. Ltd (Osaka, JP);
Shinshy University School of Health Sciences (Nagano, JP)

Arundic acid (ONO-2506) is a novel neurological agent that
modulates the function of astrocytes. We evaluated the preventive
effects of ONO-2506 in chronic progressive and relapsing remitting
EAE (CP-EAE and RR-EAE). CP-EAE in C57BL/6 and RR-EAE in NOD/LT
mice were injected with MOG35-55 and pertussis toxin to obtain EAE
animals. Animals were orally treated with 30mg/kg/day of ONO-2506
every day. CP-EAE animals treated with vehicle have showed chronic
progressive clinical course with 3.4 of mean clinical score (mCS),
whereas animals with ONO-2506 have showed mild neurological
symptoms with 2.5 mCS at the day 30 after immunization. In the
pathological examination, CP-EAE animals treated with ONO-2506
were decreased in the number of total demyelinating lesion compared
with control EAE animals in brain and spinal cord. RR-EAE animals
treated with vehicle have showed double peaks clinical course with
1.6 mCS at first peak and 2.0 mCS at second peak. Animals treated
ONO-2506 every 60 days also have showed two peak clinical course,
however, have revealed less neurological symptom with 0.2 mCS at
first peak and 0.25 mCS at second peak. Animals treated ONO-2506
every 30 days have showed no first peak but had second peak with
0.66 mCS. In the pathological examination, RR-EAE animals treated
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with ONO-2506 were decreased demyelinating lesions in brain and
spinal cord as well as CP-EAE animals. Arundic acid was shown to
have preventive effects for CP-EAE and RR-EAE.

Immunology - Part |
P234

High levels of soluble MIC molecules in serum are related to
multiple sclerosis disease activity

P. Oliva-Nacarino, A. Tunon, J.L. Fernandez-Morera, S. Rodriguez-Rodero,
A. Lopez-Vazquez, ]. Martinez-Borra, C.H. Lahoz, C. Lopez-Larrea;
Hospital Universitario Central Asturias (Oviedo, E)

Background: Major histocompatibility complex (MHC) class I chain
related (MIC) molecules called MICA and MICB are known as non
classical human leukocyte antigens (HLA) molecules that do not
combine with beta-2 microglobulin, do not bind peptide and are not
expressed on normal circulating lymphocytes. MIC proteins can be
found expressed on intestinal epithelium, tumoral transformed or
viral infected cell and engage the activating natural killer cell receptor
NKG2D. This molecule is found on NK cells and on CD8+alpha/beta
and gamma/delta T cells which are known to be part of the cellular
infiltrate of multiple sclerosis (MS) plaque. High soluble MIC mole-
cules levels have been found as an immune evasion method in some
cancers as well as a part of modulating immune activity during
transplant rejections. This study examined whether soluble MICA and
MICB levels correlate with disease activity in MS. Methods: Soluble
MICA (sMICA) and MICB (sMICB) levels were measured by ELISA
(R&D, Abingdon, UK) in eighteen consecutive MS patients with
clinical relapse under McDonald criteria and twenty-four patients
with remitting MS. Also, eight healthy serums were measured for
SMICA and sMICB levels. Results: No differences between serum
SMICA levels among different MS groups or healthy controls was
found. However a significant high sMICB serum levels in MS during
relapses was found when compared with remitting MS or healthy
controls levels (p <0.001). Conclusions: Soluble MICB levels of are
correlated with inflammatory disease activity in relapsing-remitting
MS. This could be part of a complementary activation of innate
immunity by stress during inflammatory activity of relapses in
multiple sclerosis lesions.

P235

MIC molecules and NKG2D receptor are expressed in multi-
ple sclerosis plaques and they are partially induced by IL-15
J.L. Fdez-Morera, A. Tunon, S. Rodriguez-Rodero, A. Lopez-Vazquez, A.
Astudillo, S. Gonzalez, C.H. Lahoz, C. Lopez-Larrea; Hospital Universitario
Central Asturias (Oviedo, E); Universidad de Oviedo (Oviedo, E)

Background: MIC molecules are non-classical MHC class I antigens
with highly limited tissue distribution under non-pathological con-
ditions. Not capable of acting as a peptide-presenting molecule, their
functions during viral infection or autoimmune diseases, such as
arthritis rheumatism or celiac disease, have been associated to NKG2D
recognition by NK cells, CD8+ and gamma/delta lymphocytes. This
study examined whether MIC and NKG2D expression are present in
multiple sclerosis plaques and how can be MIC molecules partially
induced by multiple sclerosis sera during relapses. Methods: Human
MICA promoter was cloned in to PGL2 plasmid, transfected in Hela
cell line culture and luciferase activity measured using Dual-Luciferase
Reporter Assay System (Promega). Twelve multiple sclerosis patients
under clinically relapse were consecutive recruited for the study from
the outpatient clinic. Sera from them were used to stimulate
transfected HeLa cultures in order to value their capacity to induce
MICA promoter. Immunohistochemistry of 18 multiple sclerosis
tissue samples (UK Multiple Sclerosis Tissue Bank) were made with a
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polyclonal serum against the alfa-2 domain of the MIC molecules
generated in our laboratory and a NKG2D antibody (5C6 clone),
kindly provided by Thomas Spies, Seattle, USA. Results: MICA
promoter was found to be induced by relapse multiple sclerosis sera
(p <0.001), and this induction was avoided when sera was previously
incubated with 1 microgram of blocking anti-IL-15 antibody (p <
0.001). Also MICA promoter was highly induced when extra IL-15
was added to multiple sclerosis sera to stimulate MICA promoter in
HelLa transfected cultures. Moreover MIC molecules were found to be
expressed in the vicinity of multiple sclerosis plaques. Astrocytes,
vascular endothelial cells, ependimary endothelium and “foaming”
activated macrophages were found positive stained for MIC mole-
cules. Perivascular and periplaque infiltrating lymphocytes were also
found positive for NKG2D staining. Conclusions: Our results show
that MICA expression can be induced by IL-15 that is known to be
present in multiple sclerosis sera of patients during relapses. Moreover
MIC molecules are expressed in the vicinity of multiple sclerosis
plaques by different cell types and it receptor NKG2D is also expressed
in the lymphocyte infiltrate in multiple sclerosis lesions. Those results
show MIC-NKG2D interaction as a possible novel route in the
pathogenesis in multiple sclerosis.

P236

ICOS gene haplotypes correlate with multiple sclerosis
development and progression

C. Comi, L. Castelli, A. Chiocchetti, D. Galimberti, C. Fenoglio,
R. Mesturini, G. Cappellano, E. Cerutti, M. Carecchio, M. Leone, F. Perla,
E. Scarpini, F. Monaco, U. Dianzani; University “A. Avogadro” (Novara, I);
University of Milan (Milan, 1); Ospedale di Cuneo (Cuneo, I)

Background: T cell activation requires both the recognition of the
antigen presented by MHC molecules on the surface of antigen
presenting cells (APC) by T cell receptor and the contemporary
costimulation of T cell accessory molecules by their ligands
expressed by APC. These costimulatory signals are also crucial to
drive T cell differentiation into effector T cells. ICOS is a costimu-
latory molecule belonging to the CD28 family. It is selectively
expressed by activated T cells and binds a ligand belonging to the
B7 family, i.e. B7h. Recent studies have highlighted an involvement
of ICOS in autoimmune diseases. In ICOS-deficient mice, defective
ICOS-mediated costimulation exacerbates development of experi-
mental autoimmune encephalomyelitis. In humans, a possible role
of ICOS has been suggested in Systemic Lupus Erythematosus and
Rheumatoid Arthritis. Aim of the study: To investigate the role of
the ICOS gene in MS development and course. Patients and
Methods: Genomic DNA was isolated from PBMCs of 421 patients
with MS (156 m, 265 f), and 816 ethnically matched controls.
Patients were enrolled from the MS Centers of University “Amedeo
Avogadro”, Novara, and University of Milan, Italy. Results: The
3" UTR of the ICOS gene was initially sequenced in 52 MS patients
and 87 controls to identify variations in the Italian population.
We found that carriers of haplotype-1 (1564 T, 1624 C, 2007 G),
-2 (1564 C, 1624 C, 2007 A), and -3 (1564 C, 1624 T, 2007 A)
accounted for more than 98% of the total haplotype frequencies in
both patients and controls. To assess whether haplotype-1 homo-
zygosity is a protective factor for MS development, we analyzed
SNPs +1564 that allows to discriminate haploype-1 (T) form
haplotype-2 and -3 (C) in 421 patients and 793 controls. Haplo-
type-1 homozygositity was significantly more frequent in controls
than in patients and conferred an OR=0.75 for MS development.
We then compared disease course in haplotype-1 homozygotes and
haplotype-2 or -3 carries and found that haplotype-1 homozygotes
displayed lower relapse rate than haplotype-3 or-2 carriers (p <0.05).
We then analysed disease severity with the multiple sclerosis
severity score (MSSS) and found that RR patients homozygotes for
haplotype-1 had a milder disease compared to haplotype-3 or-2
carriers (mean MSSS 2.2 vs. 3.6, p<0.05). Conclusion: These
data suggest that ICOS gene haplotype-1 not only confers
protection from MS development but also predisposes to a milder
disease course.
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A polymorphism in MHC2TA is strongly associated to MS
in HHV-6A-infected Spanish patients: a gene-environment
interaction

A. Mas-Fontao, R. Alvarez-Lafuente, A. Martinez, M. Garcia-Montojo,
V. De las Heras, E. Urcelay, M. Bartolome, E. Gomez de la Concha,
R. Arroyo; Hospital Clinico San Carlos (Madrid, E)

Introduction: Environmental and genetic influences are believed
to cooperate to confer susceptibility to Multiple Sclerosis (MS).
However, no systematical effort has been made to relate the genetic
constitution of the patient with the specific environmental influ-
ences present in MS patients. One of the most important environ-
mental influences described in MS is the presence of herpesviruses.
More specifically, human herpesvirus 6A (HHV-6A) has been
strongly associated to MS in a number of studies. It has been
speculated that the inflammatory stress due to viral infection, and
the subsequent release of pro-inflammatory cytokines as interferon-
gamma, may induce the expression of HLA class II molecules in
tissues that do not normally express those genes, e.g. oligodendro-
cytes. Objectives: We tried to evaluate the importance of a
polymorphism in MHC2TA, the master gene regulating the expres-
sion of HLA class II genes, and its interaction with presence or
absence of HHV-6A in a group of Spanish MS patients. Methods:
104 MS patients from Madrid were analyzed both at the MHC2TA
locus and by HHV-6A status in serum. The polymorphism studied is
a G/C polymorphism (rs4774) located at the exon 11. It is located
at the +1614 position changing glycine to alanine. A TagMan
Assay-on-Demand was used under conditions recommended by the
manufacturer (Applied Biosystems) in a HT7900 fast real time PCR
platform. HHV-6A genomes in serum were evaluated by quantita-
tive real-time PCR analysis by TagMan probes in a Rotor-Gene 3000
thermocycler. A control group of 405 healthy Spanish individuals
also from the Madrid region was included for comparative purposes
in the genetic analyses. Results: The CIITA +1614 genotype
frequency was very different when MS patients with HHV-6A were
compared with MS patients without this virus. The proportion of
carriers of the minor allele (C) was higher in MS patients with
HHV-6A (17 out of 23) than in patients without HHV-6A (30 out of
81), and than in controls (175 out of 405). The allelic frequencies
were also very different (21C/25G in HHV-6A-positive patients vs.
32C/130G in HHV-6A-negative patients, p =0.0004). Discussion:
Our results provide for the first time evidence of an interaction
between a genetic factor and the presence of HHV-6A in a group of
Spanish MS patients. Our data suggest that hyper-expression of
MHC class II molecules in a virus-infected patient may lead to MS
by an unknown mechanism.

P238

Toll-like receptors gene expression in a murine model of
multiple sclerosis: the effect of glatiramer acetate on EAE-
induced mice
S. Haque, A. Qasim, A. Haque, L. Kasper; Dartmouth Medical School
(Lebanon, USA)

Objective: To evaluate the effect of glatiramer acetate (GA) on the
induction of Toll-like receptors (TLR) gene expression and TH1/TH2
signaling molecules in experimental autoimmune encephalomyelitis
(EAE). Background: Within the CNS, activation of resident cells
initiates an inflammatory cascade, leading to tissue destruction,
demyelination, and neurologic deficit. CNS-resident microglia have
been shown to express an array of different TLRs, depending on
their state of activation. Toll-like receptor (TLR) recognizes patho-
gen-associated molecular patterns (PAMPs) that are expressed on
infectious agents, and mediate the production of cytokines neces-
sary for the development of effective immunity. GA is an approved
drug for relapsing-remitting MS that has been shown to induce a

www.sagepub.co.uk

Abstracts  S59

Th2 polarization in these autoimmune conditions. In vivo admin-
istration of GA induces regulatory T cell properties. Design and
Methods: We have studied the repertoire of cytokines (IL-4, IL-6,
IL-10, IL-12, IL-17, IFNgamma, and expression of TLRs compared
with naive mice. Cervical and lingual lymph nodes and brain
tissues were obtained from EAE induced, CD25 depleted EAE
induced mice and GA treated EAE mice. Expression was evaluated
by immunocytochemistry and RT-PCR. Results: GA treated EAE
mice express high level of IL-10 mRNA and decreased IFNg in
lymph nodes whereas only IFNg mRNA was increased in lymph
nodes of control mice. Increased expression of TRL-9, TLR-2 and
STAT4 genes were observed in both EAE induced and CD25
depleted EAE induced mice compare to GA treated mice and
control mice. Conclusion: These observations are consistent with
the possible induction of innate immune responsiveness in the CNS
during EAE induction and persistence. TLR9 or TLR2 signaling
within the CNS may be responsible in part for mediating the
inflammatory effect in EAE induced and CD25 depleted mice.
Preliminary findings suggest that the message for these innate
pattern recognition molecules are down regulated by exposure to
glatiramer acetate. Supported by NIH grant 5-30608 and Teva
Neuroscience.

P239

Development of a new assay to detect murine and human,
conformation dependent anti MOG antibodies using a
human eucaryotic glycosylated construct

H. Schneider, M. Zocher, T. Ziemssen; TU Dresden (Dresden, D); Micromet
(Munich, D)

Objective: Patients with a clinically isolated syndrome suggestive of
a first demyelinating event are at high risk to develop a definite
multiple sclerosis (MS). Currently available data are conflicting
concerning the predictive value of antimyelin especially anti-myelin
oligodendrocytic glycoprotein (MOG) antibodies. Our objective was
the development of a new detection method for the pathogenic
MOG antibodies using an eucaryotic, properly folded and glycosy-
lated MOG construct which can be used for risk evaluation in
patients with a first demyalinating event. Methods: An ELISA-based
method was established using a MOG-Fc construct containing the
extracellular domain of human MOG protein and the Fc domain of
a human IgG1 antibody. We could demonstrate that the construct
expressed in CHO cells was correctly folded and glycosylated. First
we tested sera of wildtype mice and transgenic mice producing
MOG-reactive antibodies and B cells. After detection of specific anti
MOG antibodies in sera of transgenic mice we examined the relative
amount of different Ig classes. This was followed by a screening of
25 sera of healthy controls, of patients with a first demyelinating
event and of patients with definite Multiple sclerosis. Results:
Using an eucaryotic human MOG-Fc construct we developed an
ELISA based technique for the detection of conformation-dependent
anti-MOG antibodies which is in contrast to the mostly applied
assays. These most probably disease relevant antibodies can detected
in the sera of transgenic mice producing MOG reactive B cells but
not in the sera of wildtype mice. After immunization, different
isotypes of MOG-antibodies could be detected. In men, low levels of
anti MOG antibodies could be detected in less then 10% of human
sera of patients with a first demyelinating event and in sera of MS
patients.In addition, we compared the anti MOG-Fc antibody
response with anti-rMOG and MOG peptide specific responses in
mice and in men demonstrating remarkable differences depending
on the used antigen. Conclusions: Our established method for the
detection of conformation-dependent anti MOG antibodies is able
to discriminate between murine sera positive or negative for anti
native MOG antibodies. In addition, MOG-reactive B cells and
antibodies could be stained in the different tissues. The sensitivity
and specificity of this test for detection of human anti MOG
antibodies in well documented CIS patients is under further
investigation.
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P240

Mannan-binding lechtin related to CSF and MRI findings
in optic neuritis and multiple sclerosis

V. Veyhe, A. Tsakiri, I. Laursen, ].L. Frederiksen; Glostrup University
Hospital (Glostrup, DK); Statens Serum Institute (Copenhagen, DK)

Background: Mannan-binding lectin (MBL) plays an important role
in the innate immune system. We examined the serum concentration
of MBL in patients with multiple sclerosis (MS) and acute optic
neuritis (ON). We studied if MBL was influenced by the number of
days from onset to venous puncture and the disease severity.
Methods: The serum concentration of MBL in 138 adult patients
with MS or ON and in 87 healthy donors was measured by a sandwich
ELISA method. The patients were divided into 3 groups: monosymp-
tomatic acute ON, acute ON as part of MS, and CDMS. Results: The
mean concentration of MBL in patients (1.22 pg/ml, 95% confidence
interval 1.03-1.42 pg/ml) did not differ significantly from healthy
controls (0.97 pg/ml, 95% confidence interval 0.79-1.17). The results
within subgroups did neither differ from each other nor from the
donors. There were neither significant correlations between the
concentration of MBL and interval from onset, nor with CSF
and MRI findings. Nineteen (13,8%) of patients had a very low
(<0.05 pg/ml) and 24 (17.4%) of patients a low ( <0.1 pg/ml) concen-
tration of MBL. Conclusions: The mean serum concentration of MBL
did not differ from healthy controls, but 13.8% of patients had a very
low and 17.4% af low value of MBL. The value of MBL was neither
influenced by the number of days from onset to venous puncture nor
to the disease severity judged by CSF and MRI findings.

P241

Stoichiometry of the CSF neurofilament heavy and light
chains

A. Petzold, G. Keir, B. Holmberg, E. Thompson, L. Rosengren; Institute of
Neurology (London, UK); Sahlgrenska University Hospital (Goteborg, S);
Institute of Clinical Neuroscience (Goteborg, S)

Background: Two specific cerebrospinal fluid (CSF) biomarkers for
axonal degeneration have recently emerged: the neurofilament light
(NfL, 68 kDa) and heavy (NfH, 190-210 kDa) chains. The stoichio-
metric relationship between these two different proteins in the CSF is
not known. Methods: Ninty six CSF samples from patients suffering
from multisystem atrophy (MSA) were analysed using sandwich
ELISAs for NfL and NfH. Bland-Altman statistics, correlation and
linear regression analyses were applied. Results: The Bland-Altman
plots demonstrated that with increasing CSF Nf levels the proportion
of CSF NfL rose at a significantly higher rate than that of CSF NfH (r =
0.91, p <0.0001). The relationship between the difference of the two
Nf subunits (NfL —NfH) with regard to the averaged values [(NfL+
NfH)*0.5] is described by: NfL = 1.6 * NfH — 0.29. Conclusion: These
results suggest a specific stoichiometric relationship of CSF NfH and
NfL. As the degree and pace of axonal pathology varies between
different neurological disorders, further work is indicated to decide
whether Nf stoichiometry could be a useful tool to investigate any
heterogeneity of axonal degeneration in clinically-distinct forms of
multiple sclerosis.

P242

Cross-validation of two ELISA methods for measuring levels
of the phosphorylated neurofilament heavy chain

A. Petzold, G. Shaw; Institute of Neurology (London, UK); University of
Florida (Gainesville, USA)

Background: Recent studies suggest that the quantification of
neurofilament subunits in cerebrospinal fluid (CSF) may reflect
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neuronal death and axonal degeneration. The present study aims
to cross-validate two different and independently developed
ELISA techniques for the quantification of the phosphorylated
axonal forms of the neurofilament heavy chain (pNfH). Methods:
The London ELISA method is based on barbitone buffer and
the commercially available SMI35 capture antibody. The Gaines-
ville method uses Tris-buffered saline (TBS) and an affinity purified
chicken polyclonal capture antibody (C-pNfH). Coded CSF from
50 patients with neurological diseases were analyzed in dupli-
cates by both laboratories, each using both ELISA methods,
but with each lab using their own detection antibody, tertiary
antibody and chromogen. Methods were compared using Bland-
Altman plots. Correlation and regression analyses were used
to allow for transformation of values between both methods.
Results: The Bland-Altman plots demonstrated that 96% of all
samples fell into the narrow 95% limits of agreement (0.04 units of
OD). There was a high correlation (Spearmans r=0.92, p <0.0001
and Pearsons r=0.98, p <0.0001) between the Gainesville (Y) and
the London (X) method with Y=0.132+41.104*X. The previously
determined upper reference limit of 0.73 mg/l (London method)
corresponds to 0.94 mg/l for the Gainesville method. Conclusion:
The two assays are in excellent agreement, suggesting that pNfH,
which has a number of unusual protein chemical features, may be
the biomarker of choice for the routine and robust detection of
axonal injury and degeneration in both research and clinical
contexts.

P243

Impaired energy metabolism and increased lipid peroxida-
tion in multiple sclerosis

A. Petzold, M. Eikelenboom, G. Keir, G. Giovannoni, C. Polman,
B. Uitdehaag, A. Amorini, V. Di Pietro, B. Tavazzi, G. Lazzarino;
Institute of Neurology (London, UK); VU Medical Center (Amsterdam,
NL); University of Catania (Catania, I); Catholic University of Rome
(Rome, 1)

Background: The universal source of energy in living organisms
is ATP. There is experimental evidence that the demyelinated axon
pays a metabolic penalty to maintain conduction. In this study we
measured products of the purine and oxypurine pathways in the
plasma and CSF to investigate indirectly whether there may be a
general imbalance of the mitochondrial energy metabolism in MS
leading to a deficit in ATP production. Method: Baseline serum
and CSF samples from MS patients (18 RR, 21 SP, 9 PP) and serum
samples from 30 healthy controls were analysed by HPLC for
measures of lipid peroxidation, nitrosative stress and ATP catabo-
lites. Patients were assessed clinically using the EDSS, MSSS, nine-
hole PEG test and an ambulation index at baseline and at the
3-year follow-up visit. Results: Patients with MS had higher
median plasma levels compared to controls for the following
metabolites, b-pseudouridin (5.37 vs. 3.88 pmol, p=0.01), cytosin
(0.79 vs. 0.68 pmol, p <0.05), hypoxanthine (11.08 vs. 3.39 umol,
p <0.001), xanthine (3.81 vs. 2.18 umol, p <0.001), inosine (0.96
vs. 0.32 pmol, p <0.001), uric acid (313.97 vs. 248.44 pmol, p <
0.001), malonyldealdehyde (0.16 vs. 0.001 pmol, p<0.001) and
total oxypurines (328.08 vs. 252.41 mmol, p <0.001). There was a
correlation between the CSF total oxypurine (r=0.38) and purin
(r=0.48) levels and the degree of progression on the EDSS (p <
0.05 for each comparison). Conclusion: These findings suggest an
increase in lipid peroxidation (increased MDA) alongside an
imbalance between energy production and consumption (increased
of ATP metabolites) in patients with MS. Because of the magnitude
of some of these differences for the serum oxypurine compounds,
we speculate that a peripheral source, such as the muscular tissue,
may reflect an imbalance of the energy metabolism in MS. Finally,
the correlation between the CSF oxypurine and purine levels with
the increase of disability could reflect the energy penalty related to
neuronal death and axonal degeneration.
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mRNA levels of CD46 and HHV-6 infection in multiple
sclerosis patients

R. Alvarez-Lafuente, M. Garcia-Montojo, V. De las Heras, M. Bartolomé,
R. Arroyo; Hospital Clinco San Carlos (Madrid, E)

Background: CD46 has been identified as a cellular receptor for
human herpesvirus 6 (HHV-6). Recently, increased levels of serum
CD46 have been found in multiple sclerosis (MS) patients in
conjunction with the detection of serum HHV-6 DNA; furthermore,
CD46 has been involved in a cell-cell fusion mechanism by which
certain viruses could spread the infection from the periphery to the
cells in the nervous system. Objectives: 1) To analyze the levels of
expression of CD46 in MS patients of a Spanish cohort in
comparison with healthy blood donors (HBD). 2) To study the
possible association between the levels of expression of CD46 and
HHV-6 DNA prevalences and viral load in blood and serum samples.
Methods: Fifty four MS patients and the same number of HBD were
recruited. Two blood and serum samples were collected from all the
subjects. Total mRNA was extracted from peripheral blood mono-
nuclear cells (PBMCs), and DNA was extracted from serum and
PBMCs. The c¢DNAs were synthesized, and then analyzed by
quantitative real-time PCR for the detection of CD46 transcripts;
the expression of GAPDH, a house-keeping gene, was used for the
calculation of the relative expression of CD46. DNA was analyzed to
detect HHV-6 genomes by quantitative PCR; finally, a standard
curve with known amounts of HHV-6 was performed to measure the
viral load. Results: 1) CD46 expression: the 80% of MS patients
had increased levels in comparison with HBD (p <0.001). 2) When
we attempted to correlate CD46 expression with HHV-6 DNA
prevalence, we found that the 70.9% of MS patients with high
CD46 expression had HHV-6 in their PBMCs vs. 35.7% of MS
patients with low CD46 expression (p =0.002). Furthermore, 21.4%
of MS patients with increased levels of CD46 expression had HHV-6
genomes in their sera vs. 14.3% among MS patients with low levels
of CD46 expression. 3) In the MS patients group with increased
levels of CD46 expression (80%), we found higher HHV-6 viral loads
among those patients with levels over the median value (71.3
copies/microgram of DNA in blood, 210 copies/ml in serum)
than in those patients with levels below the median value (47.9
copies/microgram of DNA in blood, 123.5 copies/ml in serum).
Conclusions: The expression of CD46 seems to be up-regulated in
MS patients; this up-regulation appears to be associated with a
higher prevalence and viral load of HHV-6 in blood and serum in a
subset of MS patients, but further studies are needed to elucidate
its role in the pathogenesis of MS.

P245

PCR for bacteria in multiple sclerosis cerebrospinal fluid
J.W. Lindsey, S. Patel; University of Texas-Houston (Houston, USA)

Objective: The objective of this study was to use a sensitive PCR
method to test for the presence of seven different groups of bacteria
in the cerebrospinal fluid (CSF) of multiple sclerosis patients.
Background: The etiology of multiple sclerosis is currently un-
known, but many features of the disease suggest an infectious cause.
The clinical course, the inflammatory infiltrates seen on histology,
and the oligoclonal bands in the cerebrospinal fluid are all
consistent with a recurrent or persistent infection. Similar diseases,
such as acute transverse myelitis, acute disseminated encephalo-
myelitis, and Guillain-Barre syndrome, are linked to infections.
And chronic infection with Treponema or Borrelia can cause
neurologic disease. Methods: We designed nested sets of PCR
primers specific for the 16S ribosomal DNA of spirochetes, campy-
lobacter, mycoplasma, chlamydia, bartonella, mycobacteria, and
streptococcus. Each set of primers is designed to amplify DNA from
all members of the desired group without amplifying DNA from
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common laboratory contaminants. We extracted DNA from the
CSF of 10 patients with relapsing-remitting MS, 10 patients
with primary progressive MS, and 9 controls. We amplified the
DNA with nested PCR, and visualized the PCR products on agarose
gels. Each experiment included both MS patients, controls, and a
saline negative control. We defined the sensitivity of our method
using serial dilutions of known amounts of bacterial DNA. Results:
The majority of the CSF specimens were negative for bacteria
with all sets of primers. Three MS specimens and one control had
a faint band of the correct size with the spirochete primers.
Sequencing identified this PCR product as coming from a propio-
nibacterium rather than a spirochete. Further experiments with
primers specific for that sequence demonstrated that it was present
at low concentrations in all specimens and is likely a labora-
tory contaminant. The sensitivity of the method was excellent.
We could detect 10 copies or less of bacterial DNA per PCR reac-
tion. This corresponds to a concentration of 200 bacteria per ml of
CSFE. Conclusions: Using a very sensitive PCR method, we were
unable to find evidence for the presence of any of the seven
tested groups of bacteria in the CSF of MS patients. This study
supported in part by the National Multiple Sclerosis Society, pilot
award PP1194.

P246

Cerebrospinal fluid findings in Devic’s neuromyelitis optica
L. Melamud, L. Madalena, M.L. Facio, M.A. Pizzolato, O. Garcea,
A.M. Villa; Hospital Ramos Mejia (Buenos Aires, RA); Hospital De Clinicas,
FFYB, UBA (Buenos Aires, RA)

Objective: Devic’s neuromyelitis optica (NMO) associates optic
neuritis and myelitis without other neurological signs. The prog-
nosis is poor and no satisfactory treatment is known. The aim of
our study is to describe the immunochemical characteristics of the
cerebrospinal fluid (CFS) in patients with NMO. Material and
Methods: We reviewed the medical records of all patients diag-
nosed with NMO who fulfilled the criteria proposed by Wingerchuk
et al. (Neurology 1999; 53: 1107-1114) treated at the Ramos Mejia
Hospital. We studied 30 CSF samples from 23 patients who had at
least one lumbar puncture during the course of the disease. We
analyzed total protein levels; CFS/serum albumin ratio and the IgG
index. We also evaluated the presence of oligoclonal bands (OCBs)
detected by isoelectric focusing or inmunofixation. Fisher’s exact
tests were used for dichotomous variables. 17 samples were
obtained during an acute phase of the disease whilst 9 were taken
in a period of clinical remission. Results: One patient underwent
3 lumbar punctures, 5 patients had two and 17 had only one CFS
examination. Out of 30 samples, 17 (57%) were normal whilst 13
(43%) showed at least one abnormal finding. CSF/serum albumin
ratio was abnormal in 7 samples, total protein levels higher in 9
and IgG index abnormal in 5 samples. Positive OCBs were found in
17% of all examinations. CFS examination was abnormal in at least
one parameter in 9 out of 17 samples (53%) obtained in relapse and
in 4 out 9 (45%) obtained during remission. Differences were
statistically significant (p <0.05) only when IgG index was con-
sidered (45% during bout versus 0% in remission). Among the 6
patients who had more than one CES, 2 shifted from elevated IgG
index and positive OCBs in relapse to normal Index and negative
OCBs in remission, one shifted from negative OCBs in relapse to
positive in remission and the other 3 subjects did not show
changes. Conclusions: The study showed that immunochemical
characteristics of the CFS in patients with NMO were abnormal in
13 of 30 samples (43%). Positive OCBs were found in 17% of the
CFS similar to previous reports. There was a decrease of the
inflammatory pattern during remissions, especially when IgG
index was considered. Compared with Multiple Sclerosis in
which CFS findings are quite stable over time, in NMO the CFS
abnormalities tend to disappear during remission in the majority of
the cases.
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Does oligoclonal IgM bands specificity predict clinical
course and response to treatment in MS patients?

N. Garcia-Barragdan, L.M. Villar, M. Diaz-Sdanchez, M. Espiiio, ]. Masjuan,
M.C. Sddaba, ]. Gomez-Rial, P. Gonzdlez-Porqué, ].C. Alvarez-Cermeiio;
Ramon y Cajal Hospital (Madrid, E)

Objective: The presence of oligoclonal IgM bands (OCMB), in
particular those directed against myelin lipids, associates with an
aggressive disease course in multiple sclerosis (MS). We aimed to study
the evolution of MS depending on the different antigenic specificity
of OCMB. The role of these antibodies in the decision of early
treatment initiation and its influence in treatment efficacy were also
studied. Methods: 75 MS patients were prospectively studied since
clinical onset. The presence of OCMB and its specificity was deter-
mined and according to them, patients were assigned to different
groups. The initial evolution was studied in all of them. Inmunomo-
dulatory treatment was started in patients with two relapses in the
previous three years. We calculated the proportion of patients of each
group who began treatment and when it was initiated. Treatment
response was evaluated studying the relapse rate (number of relapses
per year) and the progression index (PI) (EDSS score increase per year)
before and during treatment. Results: 18 patients showed OCMB
against lipids (M+L+), 9 showed OCMB that did not recognize those
lipids (M+L —) and 48 had no OCMB (M —). Patients were followed
during 70.7543.045 months. After a year of follow-up, the clinical
course of the M+L+ group was worse than that in the other two
(p =0.005 and p =0.003 when the number of relapses was determined
and p=0.017 and p =0.027 when the EDSS was analyzed). There were
no differences between M+L — and M — groups. Consequently, both
groups were merged in a single group named ML —. All M+L+
patients had started immunomodulatory treatment at 36 months of
follow-up. After 72 months of follow-up, only 25 ML — had started it
(p <0.0001). Before treatment, the PI was higher in M+L+ (0.66+
0.18) than in treated ML — (0.19+0.95) groups (p =0.02). Treatment
reduced significantly the relapse rate in both groups. It also dimin-
ished the PI in M+L+ patients (p =0.01). There were no differences
in the PI of treated ML — patients before and during treatment and in
that of untreated ML —patients, these values were always low.
Conclusions: An early treatment initiation may be helpful in M+
L+ patients because they show a rapid increase of the disability since
disease onset. Conversely, our results strongly suggest that the
occurrence of two relapses in the three previous years is an appropriate
criterion to adequately select those M —patients that will benefit of
immunomodulatory treatment.

P248

Reference values for standard cerebrospinal fluid exami-
nations in multiple sclerosis. Results from 99 healthy
volunteers

U. Wurster, R. Stachan, A. Windhagen, H.F. Petereit, F.M. Leweke;
Neurology-Medical ~ School (Hannover, D); Virology-Medical ~School
(Hannover, D); Neurology-University Cologne (Cologne, D); Psychiatry-
University Cologne (Cologne, D)

Background: Cerebrospinal fluid (CSF) analysis is an integral part of
the diagnostic process of multiple sclerosis (MS). Oligoclonal bands
(OB) have a sensitivity of 98% for definite MS, but are also found in
infectious or inflammatory CNS diseases. The occurrence of CSF
antibodies against measles (M), rubella (R) and varicella zoster (Z)
virus was suggested as a method with higher specificity for MS.
Difficulties in interpretation arise, when CSF abnormalities are
encountered in patients with no objective signs for neurological
disease. Objective: 1t is often implicated that healthy subjects do not
show any CSF alterations, but almost no work exists to substantiate
this notion. A psychiatric research project offered an opportunity to
establish reference values for the standard CSF parameters used in MS
in 99 healthy volunteers of a similar age group. Methods: 15 ml CSF
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was gained from 48 women (27.1; 5.9 years) and 51 men (28.3; 5.4
years). Albumin and IgG were estimated by nephelometry and OB
were analysed by isoelectric focusing on polyacrylamide gels with
silver staining. Positive results were confirmed by IgG immunofixa-
tion. Viral antibodies against M, R, Z, mumps (Mu) and herpes
simplex (H) virus were quantitated by ELISA and an antigen index
(Al) was calculated. Results: Slight pleocytosis (max 7.0 cells/pl)
occurred in 3 men. With age- corrected cut- offs 7 men and 2 women
displayed slight alterations (max. 10.3) of the CSF/ serum albumin
quotient. No person had an IgG index >0.700, but 2 had a marginal
IgG synthesis of 4.1% and 6.1% in the Reiber graphs. 4 OB were found
in only 1 subject, 4 had 2 unique CSF bands and 3 displayed a single
OB. Mu AI (2.1-13.8) were found in 7, Hin 5, Z in 2 and M in 1
person. 4 of the individuals with at least 1 OB also showed an elevated
Al Conclusion: An unexpected number of CSF abnormalities (from
3% with pleocytosis to 9.1% with a raised albumin quotient or 9.4%
with elevated mumps Al) were observed in 99 apparently healthy
volunteers. However, most of the alterations were subtle and would
disappear after minimal adjustments of currently used cut-off values.
The frequency of OB depends heavily on the chosen limit of bands:
1% with a minimum of 3 OB, 5% with 2 OB and 8% with 1 OB.
Although elevations of Al were found in up to 9.4% (mumps), classical
combinations of MRZ were not seen. OB and raised Al may represent
an anamnestic reaction from former clinically unapparent events.

P249

Highly differentiated CD8+ T cells have different charac-
teristics in the CSF than in the blood

S. Jilek, M. Schluep, ]. Kleeber, G. Le Goff, G. Pantaleo, R.A. Du Pasquier;
CHUV (Lausanne, CH)

Introduction: We have previously shown that highly differentiated
CD8+ T cells (THD) were preferentially recruited in the CSF of MS
patients as compared to other neurological diseases (OND). CD8+
THD cells are usually considered as cytotoxic T cells. Here, we
examined the perforin content of these CSF-enriched CD8+ THD
cells. We also looked at the expression of CD28, a co-stimulatory
molecule which is important for the activation of T cells during
antigen presentation. Material and Methods: We enrolled 80
patients undergoing a lumbar puncture, including 21 with definite
MS, 25 with possible MS (PoMS), and 34 with other neurological
diseases (OND). To analyse the phenotype and activation level of T
cells, paired samples of peripheral blood mononuclear cells (PBMC)
and CSF cells were stained for CD3, CD4, CDS, perforin (33 patients),
or CD4, CD8, CCR7, CD45RA, CD28 molecules (47 patients) and then
analyzed using a flow cytometer. Results: We did not find any
difference in CD28 expression in T cells between MS and OND
patients. The progression to the highest degree of differentiation
[CCR7 —/CD45RA+ (effector stage)] was associated with a decrease
of CD28 expression in PBMC, which was more pronounced for
CD8+ (14%) than CD4+ T cells (71%, p <0.05). Among effector
CD8+ T cells, the expression of CD28 was higher in the CSF (50%)
than in the PBMC (14%, p <0.05) whereas it was not the case for
CD4+ T cells (71% in PBMC versus 89% in CSF, p >0.05). We found a
significant increase in PBMC CD8+ T cell perforin content in OND
versus MS patients (12% versus 3%, respectively, p <0.01) which was
not dependent on the presence of inflammatory events in OND
patients. This difference was abolished in the CSF. In peripheral blood,
CD4+ T cells of MS and OND contained very little perforin (0.2%). By
contrast, CD8+ THD cells (CCR7 —) had a high amount of perforin
(8%), both in CD28+ and CD28 — T cells. In the CSF however, the
amount of perforin decreased dramatically, even if there was a
concomitant recruitment of THD cells. Conclusion: CD8+ THD
cells in the CSF seem to have different characteristics than in
peripheral blood. They express a higher level of CD28 in parallel with
a decrease of perforin content. This profile does not correspond to
regular CTL. We are currently examining if these cells could be
suppressor T cells. This work was supported by grants from the Swiss
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P250

Morphometric study of oligoclonal bands

M.I. Garcia-Sanchez, E. Gomez-Gonzdlez, M.A. Gamero, ].E. Iglesias,
M.D. Pdramo, M. Lucas, R. Sudrez, L. Dinca, G. Izquierdo; Hospital Virgen
Macarena (Seville, E); University of Seville (Seville, E)

Introduction: The presence of immunoglobulin G oligoclonal bands
(OCB) in cerebrospinal fluid (CSF) of a patient, indicates a high
percentage (90-95%) possibility of suffering from multiple sclerosis
(MS). The role of OCB in developing the disease is still unknown, but
is currently considered the most important complementary laboratory
test in the diagnosis of MS. Several factors are necessary to perform an
exhaustive and contrasting study of OCB: a high sensitivity and
specificity technique, a large cohort of patients to obtain statistically
reliable results and a normalising system of OCB. Our laboratory uses
a high sensitivity and specificity technique (91.6 and 95.8 respec-
tively), we have a data base of 1,350 CSF samples to date, and is
developing morphometric software whose prototype results are pre-
sented in this abstract. Objectives: To validate morphometric proto-
type software as an application for the study of OCB present in the
CSF of patients with MS. With it, we intend to demonstrate the
reproduction of results compared to those visually attained by a group
of neurologists and medical staff as observers. The final purpose is to
evaluate the capacity of OCB as a signal of the development of this
disease. Patients and Methods: A pilot application was tested with
10 pairs of OCB+ randomly chosen, and without being previously
diagnosed, patient samples. The determination of OCB is done by
isoelectrofocusing, transfer to nitrocellulose membranes and immu-
nodetection by human anti-IgG antibodies. After developing, the
membrane is digitised and archived for its later use. The observational
study was carried out by giving the digitised membranes to five
neurologists, three people unrelated to neurology, and one laboratory
staff member involved in determining these types of samples. The
same images were input into the software program being studied and
the results were analysed. Results: Disparity of results acquired in the
observational study confirmed the subjectivity of the OCB visual
study and suggests the need to implement a plan for standardising
OCB as a first step towards a more in depth investigation of them. The
software provides high reproducibility and reliability in definitive
band profiles for analysis.

P251

Software prototype for morphometric analysis of the oligo-
clonal bands

E. Gomez-Gonzilez, M.I. Garcia-Sdanchez, J.E. Iglesias, G. Izquierdo;
University of Seville (Seville, E); Hospital Virgen Macarena (Seville, E)

Introduction: At present time, Multiple sclerosis (MS) is the
disability neurological disease of greatest impact in young people,
having a high-priority affectation in women. Diagnosis is not easy in
most of the cases, being necessary to use all possible strategies to
exclude other pathologies and to search for possible predictive
biomarkers of the evolution in a disease whose etiology is still
unknown. It is of fundamental importance in the diagnosis, the
study of the cerebrospinal fluid (CSF) and particularly the detection
of the oligoclonal bands (OCBs). Designed studies have been made
to consider OCBs as biological markers of evolution of the disease
but no references are found on the normalization of the images and
their analysis at the moment. We think such normalization and
processing is necessary since the visual study of the OCB is
completely subjective. Objectives: To design, develop and put into
operation an application (software) program to analyze digital
images of oligoclonal bands, extracting quantitative information
from them, and to implement tools of analysis of these results that
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allow to characterize the presence of relative maxima and minima,
characteristic sequences or patterns that may be statistically related
to clinical data of the patients. Method: For each case, using the
developed program of analysis, two partial images are processed: a
control band (serum) and an analysis band (CSF). To each image,
specific algorithms based on statistical and morphologic analysis are
applied to detect, locate and characterize the presence of strips in
the bands. A statistical analysis is used to characterize dispersion of
the values of each parameter for cases with the same pathology and
to quantify their expected differences to cases corresponding to
other pathologies. This analysis may also define new parameters for
the characterization of the strips. Result: Initial tests made so far
using the pilot program, allow to process images of BOC with a
minimal or no intervention of the user. This implies that results of
the optical digital analysis and morphometry of OCBs show a
high reproducibility. Additionally, a method of image registration
is also being developed to improve robustness and reliability of
the processing.

P252

Sulfatide is shedded into the CSF in multiple sclerosis
patients and their healthy siblings

S. Haghighi, A. Lekman, E. Tarkowski, A. Tarkowski, P. Fredman,
O. Andersen; Institute of Clinical Neuroscience (Goteborg, S); Institute
of Internal Medicin (Goteborg, S)

Background: MS is associated with breakdown of myelin mem-
brane lipids, two of which are sulfatide and galactosylceramide
(GalCer). A network of adhesion molecules, proinflammatory cyto-
kines, and chemokines amplifies the local inflammation in MS. We
investigated the levels of myelin membrane lipids breakdown
products in the cerebrospinal fluid (CSF), in the MS patients and
their healthy siblings. Glycosphingolipis galactosylceramide and its
sulphated form, sulfatide, molecules have been shown to be
potential antigens and to have opposite effect on cytokine produc-
tion. The present study also correlates CSF cytokine and glyco-
sphingolipid levels in MS patients and their healthy siblings.
Method: We investigated 47 sibling pairs, each with a patient with
clinically definite MS and one healthy sibling including 9 healthy
siblings with more than 2 oligoclonal bands in the CSF (MS
immunopathic trait), and 50 unrelated healthy controls. Results:
Increased CSF levels of sulfatide were found not only in MS patients
but also in the siblings. The CSF GalCer levels did not differ
between these 3 groups. Serum IgM antibody levels were increased
in the MS group as well as in the sibling group. We found increased
level of TNF-alpha in CSF in the MS patients and the siblings group.
There was a positive correlation between GalCer and IL-6 in
the subgroup of siblings with MS immunopathic trait. Conclusion:
The results of the present study reveal that shedding of glyco-
sphingolipids to the CSF and an inflammatory response against
glycosphingolipids occurs in MS patients. Glycosphingolipids may
have immunomodulatory consequences and primarily antigen in
MS pathogenesis and also may provide valuable tools for tracking
disease activity. The relative importance of glycosphingolipids
compared with myelin protein epitopes as early antigens needs to
be evaluated in further studies.

P253

CSF regulatory T cells of patients with clinical isolated
syndrome suggestive for MS correlate with MRI pathology
B. Tackenberg, M. Happel, K. Schlegel, K. Shiratori, A.S. Wellek,
H. Himmerich, W.H. Oertel, N. Sommer for the Clinical Neuroimmunology
Group, Philipps-University (Marburg, D)

Objective: Multiple sclerosis (MS) is a heterogeneous inflammatory

disease. However, CD4+ autoimmune T cells seem to play a major
role in its pathogenesis. Mounting evidence suggests that CD4+
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CD25+ regulatory T cells (Treg cells) may be able to protect brain
tissue from autoimmune inflammation. In MS, clinical outcome
and predictive markers are hardly established, but MRI lesion load
seem to be a negative one. Here we correlated cerebrospinal fluid
(CSF) Treg cells of patients with clinically isolated syndrome with
the initial MRI lesion load. Patients and Methods: 14 untreated
and otherwise healthy consecutive patients with first clinical event
suggestive for MS (CIS), CSF pleocytosis and positive oligoclonal
bands underwent brain MRI according to established sequence
protocols for MS. CSF cells and peripheral blood lymphocytes
(PBL) were analysed flowcytometrically, using monoclonal antibo-
dies for CD4, CD8, and CD25. Means of relative amounts of Treg
cells of PBL and CSF were compared and total MRI lesion load were
correlated with the ratio of both (Treg (PBL):Treg (CSF)). Two-sided
Mann-Whitney-U test and correlation coefficient were performed.
p <0.025 was considered significant after Bonferroni-adjustment
(0.05/2 =0.025). Results: Means of relative amounts of Treg cells
differed significantly (p <0.001) between PBL (45.5+12.9% of all
CD4+ T cells) and CSF (23.0+13.1% of all CD4+ T cells).
The individual ratio of Treg (PBL):Treg (CSF) correlated positively
with the number of MRI lesions (r=0.72; 12=0.52; p<0.003).
Conclusions: Treg cells are significantly less present in the CSF
than in the blood of CIS patients. Additionally, their absence in the
CSF correlates positively with increased MRI pathology. Because
MRI lesion load is a surrogate marker for inflammatory activity,
central nervous system lack of Treg cells may suggest a higher risk
for MS conversion in CIS. Furthermore, our data may give another
indirect hint for a possible protecting role of Treg cells in the
pathogenesis of multiple sclerosis in general.

P254

Characterisation of cell populations in cerebrospinal fluid
of patients with multiple sclerosis

B. Kuenz, A. Lutterotti, R. Ehling, C. Gneiss, M. Khalil, F. Deisenhammer,
T. Berger, M. Reindl; Innsbruck Medical University (Innsbruck, A)

Introduction: Recent studies on the immunopathogenesis of
multiple sclerosis (MS) indicated a crucial role of B-cells, plasma
cells and their products. B-cells were detected in the cerebrospinal
fluid (CSF) of patients with MS and other neurological inflamma-
tory diseases (IND), but were largely absent in non-inflammatory
neurological diseases (OND). Moreover, it has long been known
that an increased intrathecal immunoglobulin synthesis is observed
in more than 90% of MS patients, reflected by increased IgG indices
and oligoclonal IgG bands (OCB). Objectives: The aim of this
study was to analyze CSF cell populations in patients with clinically
isolated demyelinating syndromes (CIS; n =25), relapsing-remitting
(RRMS; n =8) and primary progressive (PPMS; n =6) MS in compar-
ison to IND (n=16) and OND (n=23) in order to determine
differences in the distribution of B-cell subsets and to address their
role in neuroinflammation and MS disease progression. Methods:
CSF was obtained by standard diagnostic lumbar puncture and CSF
cells were immediately stained with fluorochrome-labeled antibo-
dies to human leukocyte surface antigens. The lymphocyte sub-
populations in CSF were then analyzed using three-color flow
cytometry on a BD FACScan with Cell Quest software. Results:
We found a significantly increased number of CSF B-cells (CD19+
CD138 —) in CNS inflammation (CIS, RRMS, PPMS and IND). CSF
plasma cells (CD19 —CD138+) and CSF plasma blasts (CD19+
CD138+) were significantly increased in CIS and RRMS, and were
thus more specifically associated with bout-onset MS. Furthermore,
we could demonstrate a highly significant positive correlation of
CD19+ and CDI138+ CSF cells with the total number of
CSF leukocytes as well as with intrathecal IgG and IgM produc-
tion. Conclusion: Our results confirm previous studies on the
specific accumulation of B-cells (CD19+) and plasma cells
(CD138+) in the CSF of MS patients thus providing further
evidence for their complex role in the neuroinflammatory patho-
genesis of MS.
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P255

Differential immunomodulation profile in multiple sclero-
sis patients suffering viral or parasitic infection
J. Correale, M. Fiol, M. Farez; FLENI (Buenos Aires, RA)

Epidemiological and clinical observations suggest that viral infec-
tions may introduce a bias immune responsiveness in Multiple
Sclerosis (MS) patients, which in turn triggers disease exacerbations.
Conversely, striking inverse correlation occurs between parasite
infections and autoimmune diseases. In this investigation, clinical
and radiological findings were monitored in MS patients, together
with T cell responses during viral or parasitic infections. MS attacks
occurring 2 weeks prior to onset and up to 5 weeks after a viral
infection were considered temporally related infections (TRI).
Twenty-three MS patients suffering a viral infection, and 12 MS
patients presenting parasite infection were studied. Increased risk of
relapse was observed during temporally related virus infections in
MS patients (Odds ratio 3.2; p <0.0001). Moreover, the number of
Gd-enhancing lesions was greater during exacerbations overlapping
TRI, compared to those unrelated to viral infection. In contrast,
chronic exposure to parasites in MS patients was associated with a
significant reduction in the number of exacerbations, as well as in
the number of T2 and Gd-enhancing MRI lesions, when compared
to non-infected MS patients. Numbers of IFN-g, TNF-o, and IL-12
secreting cells, were higher in PBMC collected during exacerbations
associated to viral infections than during stable disease or exacer-
bations not associated with infections. In parasite infected MS
patients on the other hand, MBP-specific responses showed a
significant increase in IL-10 and TGF-B, and a decrease in IL-12
and IFN-g secreting cells, compared with uninfected MS individuals.
In addition, viral antigen (Ag) stimulation induced maximal myelin-
Ag specific T cells effector response, at concentrations 20 to 30
times lower than native Ag alone. Moreover, MBP-specific T cell
clones from parasite-infected patients were characterized by a
cytokine profile similar to Th3 and Trl T cell subsets, and cloning
frequency of CD4+CD25+FoxP3+ T cells was substantially in-
creased in parasite infected MS patients, compared both to unin-
fected and viral infected MS individuals. Overall, these observations
suggest that viral infections can increase PBMC response to myelin-
Ag, causing a Thl- like response and increasing risk of relapse,
whereas parasite infections do the opposite, inducing regulatory
T cells and disease remission.

P256

Immunological profile of patients with multiple sclerosis
associated fatigue

K. Strassburger, M. Kumar, S. Vago, E. Kreuzfelder, V. Limmroth, N. Putzki;
University Clinic Essen (Essen, D)

Background: The fatigue syndrome is one of the most frequent and
most disabling symptoms in multiple sclerosis. Little is known about
its underlying pathology. Fatigue does not correlate with disability or
lesion load on conventional MRI. Previous studies suggested that
immune factors may play a causative role in the development of
fatigue. Objective: To compare the counts of leucocytes and their
subpopulations as well as frequency and function of CD4+CD25+
regulatory T cells (Tregs) in untreated MS patients with and without
the fatigue syndrome. Results: 44 untreated age, gender and EDSS
matched MS patients (63% 1r MS, 27% sp MS) were investigated
(22 with fatigue, Fatigue Severity Score >5 in fatigue patients, mean
age 38 years, mean disease duration 7 years, mean EDSS 3.6). Routine
blood examinations were normal. No significant differences in the
absolute and relative counts of leucocytes, granulocytes, monocytes
and natural killer cells were found. Frequencies of lymphocytes and
their subsets as CD4+,CD8+, CD3+CD25+, CD3+/HLA —DR+,
CD3+/CD4+HLA —DR+, CD3+/CD8+HLA —DR+,CD8+/CD25 +
and HLADR expression on monocytes were not significantly different.
Although T regulatory lymphocytes showed a slightly increased
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frequency in both groups compared to healthy controls, Treg function
was similarly impaired after stimulation with Myelin Basic Proteins.
Conclusion: We compared a variety of quantitative and qualitative
immunological parameters to identify differences between MS
patients with and without fatigue. The immunological profiles did
not show any differences in the two groups. We conclude that other
than immunological differences are responsible for the fatigue
syndrome in MS. Further investigations of i. e. cytokines and
chemokines are currently undertaken to further elucidate the aetiol-
ogy of this phenomenon.

P257

Hypothalamo-pituitary-adrenal axis dysregulation in multi-
ple sclerosis: clinical, MRI and immune correlates

C. Heesen, S. Gold, U. von der Mark, I. Fischer, C. Reich, C. Saager,
T. Kucinski, C. Otte, K. Schulz; Universitdtsklinikum Hamburg-Eppendorf
(Hamburg, D); MS Center, UCLA School of Medicine (Los Angeles, USA)

Background: The functional status of the Hypothalamo-Pituitary-
Adrenal (HPA) axis might be of relevance in the control of MS. HPA
hyperactivity is the most consistent clinical finding, however,
makers of diminished HPA responses have been reported in severe
MS. Hyperactive responses in the dexamethasone (Dex)-CRH test
which might reflect attenuated negative feedback of the glucocorti-
coid (GC) system correlate with disease severity and cognitive
deficits and may predict disease progression. Methods: Based on
a brief screening test of processing speed, we compared cognitively
impaired (CI, n =25) and cognitively preserved (CU, n =25) RR and
SPMS patients. Neuropsychological tests as well as multimodal MRI,
Dex-CRH suppression test and peripheral sensitivity of CD4 and
CD8 cells to Dex in vitro were performed. Results: Patients with
either hypo- (n=11) or hyperactive (n =2) dysregulation had lower
scores on several neuropsychological tests compared to patients
with a normal HPA response in the Dex-CRH test. Verbal memory
and divided attention showed significant differences to patients
with normal regulation (p=0.015 and 0.016). None of the MRI
markers (GD lesions number, T2 lesion number, atrophy and
spectroscopy) correlated with Dex-CRH test results or tests of
dexamethasone sensitivity of immune cells in vitro. Baseline Inter-
feron-gamma production of CD4+ cells however was correlated
with ACTH and to a lesser degree with cortisol measures
of the Dex-CRH test (r=0.41, p=0.007 and r=0.28, p=0.07),
indicating a higher IFN production by immune cells obtained from
patients with stronger HPA responses. Furthermore, there was an
association between Gd+ lesions on MRI and a diminished
peripheral dexamethasone sensitivity (r=0.30 up to 1=0.38, p=
0.014 up to p=0.052). Conclusion: Neuropsychological deficits
and HPA dysregulation seem to share pathophysiological pathways
leading to an inverse U-shaped relation between HPA axis activity
and cognition in MS. We found no evidence for a correlation of
central HPA regulation and MRI as well as immune markers.
Peripheral Dex sensitivity seems to be negatively associated with
acute inflammatory brain lesions (Gd enhancing lesions). These
findings supports the concept of peripheral GC insensitivity in
active MS.

P258

Paraoxonase activity in plasma of patients with multiple
sclerosis: preliminary results

H. Bartosik-Psujek, A. Jamroz-Wisniewska, ]. Beltowski, K. Rejdak,
Z. Stelmasiak; Medical University of Lublin (Lublin, PL)

Background and objectives: Multiple sclerosis (MS) is a chronic
disabling condition of unknown etiology that is thought to be
influenced by environmental factors. Increasing evidence supports a
role for oxidative stress in the inflammatory processes and in the
pathogenesis of MS. Paraoxonase (PON) 1 is an antioxidant enzyme
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associated with high-density lipoproteins (HDL) that protects low-
density lipoproteins (LDL) and HDL against oxidative modification.
The purpose of this study was to evaluate plasma PONI1 activity in
patients with MS. Subjects and Methods: Sixty seven people with
MS according to McDonald criteria and 31 healthy individuals
matched for sex and age, agreed to participate in the study. The
MS group comprised 22 men and 45 women; mean age was 34.4+
8.0 years (range 20-51), mean disease duration was 7.6+5.9 years
(range 1-30). Depending on clinical symptoms of MS, the MS-
patients were divided into relapsing-remitting MS (36 patients) and
progressive MS (31 patients). In all patients we examined plasma
PON1 activity towards paraoxon, towards phenyl acetate (i.e.
arylesterase activity), towards paraoxon in the presence of 1 mM
NaCl buffer and lipid profile. Results: We found statistically
significant differences in arylesterase activity of PON1 in patients
with progressive type of MS compared to the control group
(161.54+42.11 U/ml vs. 122.75+32.61 U/ml; p <0.001). There were
no statistically significant differences in other results between
groups. Conclusions: Our study shows that in patients with
progressive type of MS there is low PON1 arylesterase activity. We
conclude that oxidative stress is involved in the development and
the progression of MS.

P259

Expression of activity-dependent neuroprotector in the
immune system: relavance to multiple sclerosis

M. Braitch, A. Robins, C.S. Constantinescu; The University of Nottingham
(Nottingham, UK)

Background: Activity dependent neuroprotector (ADNP) has been
identified as a induced neuroprotective molecule enhancing neuro-
nal survival. ADNP is induced by VIP, a neuroprotective peptide, in
astrocytes and protects neurons against damage through a variety of
mechanisms. VIP is protective against EAE, the animal model of MS.
ADNP is a 828 amino acid peptide which is expressed in the
cerebellum, hippocampus and cerebral cortex. Recently it has been
shown that ADNP is also neuroprotective in EAE. We have recently
found a reduced expression of ADNP in peripheral blood mono-
nuclear cells (PBMC) of MS patients using microarray analysis. This
finding prompted us to investigate expression of ADNP in cells of
the human immune system. Methods: PBMC from healthy volun-
teers were surface stained with antibodies CD4 (T helper cells), CD3
(Tcells), CD25 (marker of activation and Treg), CD19 (B cells) and
CD14 (monocytes) and intracellularly stained with an ADNP anti-
body. Quantitative PCR was used to measure ADNP expression in
T cells from relapsing remitting MS patients (n =60) and healthy
matched controls (n=20). Results: We confirmed that ADNP
mRNA is reduced in PBMC from MS patients compared to
controls. 1 x106 human PBMC were isolated and surface stained
with CD4 (T cell), CD3 (T cell) CD4+CD25+ (Regulatory T cell)
CD19 (B cell) and CD14 (monocytes) antibodies to characterize the
cells. Conclusion: ADNP is abundantly expressed in the immune
system and it is reduced in PBMC in MS. This may reflect a reduced
neuroprotective capacity in MS. Supported by University Hospital
Nottingham.

P260

Expression of activity dependent neuroprotector in the
immune system: relavance to multiple sclerosis

M. Braitch, A. Robins, C.S. Constantinescu; Nottingham University
(Nottingham, UK)

Background: Activity dependent neuroprotector (ADNP) has been
identified as a induced neuroprotective molecule enhancing neuro-
nal survival. ADNP is induced by VIP, a neuroprotective peptide, in
astrocytes and protects neurons against damage through a variety of
mechanisms. VIP is protective against EAE, the animal model of
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MS. ADNP is a 828 amino acid peptide which is expressed in the
cerebellum, hippocampus and cerebral cortex. Recently it has been
shown that ADNP is also neuroprotective in EAE. We have recently
found a reduced expression of ADNP in peripheral blood mono-
nuclear cells (PBMC) of MS patients using microarray analysis. This
finding prompted us to investigate expression of ADNP in cells of
the human immune system. Methods: PBMC from healthy
volunteers were surface stained with antibodies CD4 (T helper
cells), CD3 (Tcells), CD25 (marker of activation and Treg), CD19
(B cells) and CD14 (monocytes) and intracellularly stained with
an ADNP antibody. Quantitative PCR was used to measure ADNP
expression in T cells from relapsing remitting MS patients (n=
60) and healthy matched controls (n =20). Results: We confirmed
that ADNP mRNA is reduced in PBMC from MS patients compared
to controls. 1 x 106 human PBMC were isolated and surface stained
with CD4 (T cell), CD3 (T cell) CD4+CD25+ (Regulatory T cell)
CD19 (B cell) and CD14 (monocytes) antibodies to characterize
the cells. Conclusion: ADNP is abundantly expressed in the
immune system and it is reduced in PBMC in MS. This may reflect
a reduced neuroprotective capacity in MS. Supported by University
Hospital Nottingham.

P261

Serum levels of soluble CD14 correlate with disease activity
in multiple sclerosis patients and are increased by interfer-
on-beta treatment

A. Lutterotti, B. Kuenz, M. Khalil, V. Gredler, R. Ehling, C. Gneiss,
F. Deisenhammer, T. Berger, M. Reindl; Innsbruck Medical University
(Innsbruck, A)

Background: There is increasing evidence that, besides adaptive
immunity, the innate immune system plays a substantial role in the
induction of autoimmune diseases. Recently the innate immune
receptor CD14 was shown to be upregulated in the brain of multiple
sclerosis (MS) patients and CD14 expression correlated with disease
activity in experimental allergic encephalomyelitis (EAE). CD14 is a
receptor expressed on monocytes, macrophages and neutrophil
granulocytes. A soluble form of CD14 (sCD14) can be detected in
serum or plasma. Elevated serum levels of sCD14 have been reported
in MS patients but also in other inflammatory diseases of auto-
immune etiology. Aims: Since there is increasing evidence that
CD14 may be involved in the immunopathogenesis of MS we were
interested whether serum levels of sCD14 correlate with the clinical
course, disease activity and disease severity in 165 MS patients (96
RR, 50 SP, 19 PP). As a control group we analyzed 22 patients with
other neurological disease and 50 healthy controls. To further
evaluate whether immunomodulatory therapies, such as interfer-
on-beta, have an influence on sCD14 levels we analyzed prospec-
tively collected serum samples at baseline and one year in an
independent cohort of 50 RR-MS patients. Methods: Serum levels
of soluble CD14 (IBL, Hamburg, Germany) were detected by enzyme
linked immunosorbent assay according to the manufacturers in-
structions. Results: Serum levels of sCD14 were higher in MS
patients compared to healthy controls (p <0.001) and OND (p <
0.001). Within the MS group sCD14 levels were selectively increased
in bout-onset (RR+SP) MS compared to PPMS (p <0.001). When
correlating sCD14 levels with clinical disease activity we found
sCD14 levels were significantly increased in MS patients with stable
disease (RR+SP) compared to patients with an acute relapse (RR+
SP; p <0.01) or progressive disease (SP+PP; p <0.05). Interferon-beta
treatment increased sCD14 serum levels in MS patients after one
year of treatment, whereas there was no significant increase of
sCD14 levels in patients receiving other immunomodulatory treat-
ments or patients without therapy. Conclusion: In summary we
report evidence that serum sCD14 levels are increased in MS and
correlate with disease activity in MS patients. Further studies are
now needed to elucidate whether sCD14 might serve as a useful
marker of disease activity or treatment response in relapsing
MS patients.
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Prognostic value of serum anti-myelin antibodies in early
multiple sclerosis as measured by a myelin flow cytometry
assay

J.M. Nielsen, EC.W. Breij, C.H. Polman, D.A.M Heijnen, T. Korteweg,
R. Vloet, L. van Winsen, B.M.]. Uitdehaag, F. Barkhof, C.D. Dijkstra; VU
University Medical Centre (Amsterdam, NL)

Background: Little is known about factors that predict disease
progression in individual MS patients. Recent data suggest that the
presence of anti-myelin oligodendrocyte glycoprotein (anti-MOG)
and anti-myelin basic protein antibodies (anti-MBP) predict a
shorter time to relapse in patients with a clinically isolated
syndrome (CIS). Increased serum levels of antibodies to a range of
different myelin antigens have been shown in different subgroups
of MS patients, although no single antigen was specifically asso-
ciated with MS. We developed a flow-cytometry assay that detects
antibodies directed against whole human myelin, including con-
formational and posttranslationally modified myelin antigens.
Using this assay we previously demonstrated increased anti-myelin
IgG levels in approximately fifty percent of patients with estab-
lished MS [1]. Goals: To determine the prognostic value of the
myelin flow cytometry assay in a group of early relapsing patients
in relation to clinical and magnetic resonance imaging (MRI)
parameters. Methods: We tested baseline sera of 74 consecutive
early MS patients included in a longitudinal follow up study and 40
healthy controls. For analysis clinical parameters of patients with
anti-myelin antibody levels in the lowest were compared to the
highest tertile and increased to non increased levels. Increased
levels were defined as levels above 2.5 times standard deviation
of those of healthy controls. Patients were followed prospectively
with regular MRI and clinical evaluation. Disease progression
was measured with the expanded disability status scale (EDSS)
and multiple sclerosis functional composite (MSFC). Results: 33
patients had a CIS and 41 patients relapsing remitting MS. Median
follow up time was 2.8 years. Increased antibody levels for IgM were
present in 11% and for IgG in 15% of patients, when compared to
healthy controls. For IgM or IgG antibodies there was no difference
in time to next relapse, change in MSFC or EDSS when comparing
the lowest to the highest tertile. Patients with increased levels of
IgM and/or 1gG had slightly less EDSS progression and less often
used disease modifying therapy, but these differences did not reach
statistical significance. Comclusion: Preliminary analysis of a
limited number of patients suggests no prognostic value in terms
of time to next relapse, EDSS and MSFC over time. MRI and clinical
data of the extended follow up will be presented.

Reference
1. Breij et al. ] Neuroimmunol in press.
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Multiple sclerosis and autoantibodies
N. Cémez Ilmaz, R. Tiirkoglu, C. Orken, M. Gencer; Haydarpasa Numune
Education and Research (Istanbul, TR)

Immunopathogenesis in multiple sclerosis is heterogeneous. Auto-
immune mechanisms triggered by environmental factors has been
considered to be effective in genetically susceptible individuals. In
this study we investigated the prevalence of autoimmune para-
meters in MS and their influence on disease progression and EDSS
scores. Fifty MS patients who had been followed-up in our clinic
and known to have no autoimmune or systemic illness were
enrolled in this study. The diagnosis was made according to Mc
Donald criteria and EDSS scores were evaluated in all patients. In all
patients Anticardiolipin (ACA), antinuclear (ANA), antigliadin
(AGA), antiTPO and antidsDNA antibodies were searched in the
serum. Antiendomysial antibodies (AEA) were assayed to exclude
Celiac disease in patients who had positive AGA. The prevalence of
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these antibodies in MS patients and their interaction with age,
gender, disease course and EDSS scores were assessed statistically.
Fiftyfour percent of the patients were relapsing-remitting type MS.
AGAIgG and AGAIgA were positive in 30% and 12%, respectively. 6
of the 15 patients who had positive AGAIgG also had positive
AGAIgA. AEAs were negative in all these patients. AntiTPO were
positive in 38% either 89.5% of them had another autoantibody.
3 of these patients were using IFN-. ACAIgG and ACAIgM were
positive in 22% and 24%, respectively. ACAIgG values were
significantly high in patient group compared to reference group
(p=0.000). In 22% of patient group ACAIgG levels were above
11 IU. ACAIgM levels were >10 in 24% of patient group and 4%
of reference group. The difference was statistically significant
(p <0.05). Meanwhile all these patients had mildly positive ACAIgM
5 of the patients had both posiive ACAIgG and ACAIgM. ANA
and antids DNA were both 2% positive. There was no significant
difference between study and reference groups in terms of
gender, age of onset, course of disease and EDSS scores. (p >0.05).
In conclusion, high levels of autoantibodies could be found
in MS patients without any clinical finding of an autoimmune
disease. Sometimes it might be a challenge to differentiate MS
from other autoimmune diseases.The positivity of systemic auto-
antibodies in MS is a non-specific finding without any clinical
significance. These findings may only serve to interpret the
immunopathogenesis of MS. The essential of MS diagnosis is still
Mc Donald criteria.

P264

Autoantibodies against alpha-Fodrin are associated with
relapses of multiple sclerosis

E. Wiesemann, S. Marckmann, T. Witte, A. Windhagen; Medical School
Hannover (Hannover, D)

Alpha-Fodrin is abundantly expressed in salivary glands but also in
other tissues including synapses. Antibodies against alpha-Fodrin are
directed against a 120-kDa neoantigen that is released by caspase 3
during apoptosis. Alpha-Fodrin IgG and IgA antibodies are observed
with increased freqency in Sjogren’ Syndrome and other autoim-
mune diseases including Multiple Sclerosis (MS) and systemic lupus
erythematosus (SLE). The goal of our study was to examine
antibodies against alpha-Fodrin in patients with MS in relation to
their clinical disease activity. Serum was collected from 99 patients
with relapsing remitting or relapsing progressive MS who were
clinically stable and 27 patients with acute relapses who were
treated with high dose intravenous steroids (here serum was
obtained before and after treatment). Both untreated patients and
patients treated with interferon-beta or Glatirameracetate were
included in the study. Serum samples were frozen at —20°C and
later tested for both IgG and IgA alpha-Fodrin antibodies by ELISA
as well as antinuclear antibodies (ANA). Sera were considered
positive if they had values >15 U/ml for both IgG and IgA ELISA.
Out of the 99 stable MS patients 6 (6.06%) had increased IgG and/or
IgA anti-alpha-Fodrin concentrations compared to 10 out of 27
patients (37.04%) with relapses (p <0.001). In all patients antibody
titers decreased after steroid therapy. In 26 patients (clinically stable)
serum was obtained repeatedly over a period of one year (at 0, 1, 3,
6 and 12 month). The antibody concentrations in these patients
remained stable. Testing for ANA in 77 patients with MS showed
ANA >1:320 in 23.4% of patients and in 49.4% ANA >1:160. No
correlation was observed between anti-alpha-Fodrin and ANA titers.
Although the pathophysiological role of alpha-Fodrin in MS has yet
to be determined our results suggest that antibodies against alpha-
Fodrin can be considered as a marker of disease activity at least in a
subgroup of patients with MS. It is unclear whether increased titers
of alpha-Fodrin antibodies can be considered as markers of in-
creased/chronic apoptosis or reflect immune activation. Longitudi-
nal studies are planned to investigate whether alpha-Fodrin
antibodies are associated with other activation markers or correlate
with disease subtypes.
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P265

Focusing on relevance of anti-infectious antibodies in multi-
ple sclerosis
P. Stourac, ]. Bednarova; Faculty Hospital Brno (Brno, CZ)

Background and Goals: Multiple sclerosis (MS)is an immune-
mediated, chronic demyelinating disease causing the significant
neurological disability. The various specific anti-infectious (anti-
measles, rubella, varicella zoster and toxoplasma) and non-infectious
antibodies were reported in serum and cerebrospinal fluid of MS
patients. Such findings pose a serious difficulties as concerns their
relationship to the hypothetical etiology of MS and clinical
significance. The elucidating the relevance of anti-infectious anti-
bodies is also streghten in endemic areas of neuroborreliosis(NB)
where as 10% of population could be anti-borrelia antibodies
positive and with respect to some clinical aspects of these two
entities. The goal of this study is to report the frequency of
intrathecal synthesis of specific IgG antibodies against Borrelia (B.)
burgdorferi in well defined MS, neuroborreliosis and other neuro-
logical diseases(OND)cohorts of patients. Methods and Results:
We investigated a cohort of 85 patients: 40 patients were diagnosed
as multiple sclerosis, 30 patients were diagnosed as neuroborreliosis
and 15 patients had other neurological diseases.Serum and cere-
brospinal fluid samples were analysed in each patient. For the
detection of specific antibodies the diagnostic kit of Test-Line
Company, Clinical Diagnostics Ltd, Czech Republic (EIA Borrelia
garinii IgG) was used. The intrathecal synthesis of specific anti-
bodies was evaluated as specific antibody index (AI) according to
Reiber’s method, when absolute values of absorbances were con-
verted to arbitrary units (AU). Values above 1.4 indicated positive
intrathecal synthesis. In the cohort of MS patients the intrathecal
synthesis of specific IgG antibodies against B.  burgdorferi was
detected in 23% of patients with Al in the range 1.8—-7.8 Intrathecal
synthesis of specific IgG antibodies against B.  burgdorferi was
detected in 90% NB patients with Al in the range 1.5-33.0 Low
anti- borrelia AU in MS patients reflects polyspecific immune
response against B. burgdorferi compared to high anti-borrelia AU
in NB patients that indicate immune response against B. burgdorferi
as the causative antigen in NB. Conclusions: We report positive
intrathecal synthesis of specific IgG antibodies against B. burgdorferi
in 23% of MS patients.We conclude that specific intrathecal
synthesis against infectious agents in MS is a part of polyspecific
immune response in chronic autoimmune disease and does not
represent an etiological relevance to MS.

P266

Development of multiple sclerosis after vaccination against
hepatitis B: a prospective study based on clinical and MRI
features and HLA haplotypes

S. Ozakbas, E. Idiman, B. Yulug, B. Pakoz, H. Bahar, Z. Gulay; Dokuz Eylul
University (Izmir, TR)

The aetiology of multiple sclerosis (MS) is still not fully understood.
Infectious agents are thought to play a role in the development of
this multifactorial disease. There are cases reported occuring after
both plasma-derived and recombinant hepatitis B vaccines. In this
study we compared a group of 11 MS patients who developed first
clinical symptoms after hepatitis B vaccination (Group I) with 71 MS
patients that have never been vaccinated against hepatitis B and
were negative for hepatitis B serology (Group II), and 20 healthy
controls (Group III). Group I and Group II were also compared on
the basis of magnetic resonance imaging (MRI) data, not only in
the first or index relapse but also in the follow-up period. For
comparison, T2 hyperintense lesions, Gd-enhanced lesions and T1
hypointense lesions (black holes) were calculated in the first relapse,
in the second MRI which was performed 2 years after the presenta-
tion, and in the fifth year. Mean age was 27.75 (19-39) in Group I,
30.16 (18-50) in Group II and 34.4 (18-50) in Group III. Mean
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attack rate after 2 years was 1.5 in Group I, and 1.63 in Group II.
Mean Expanded Disability Status Scale (EDSS) score after 2 years was
1.31 in Group I, and 1.89 in Group II. Although there were more Gd-
enhanced lesions in Group I than Group II, it was not statistically
significant (n =3.12 and n =2.64, respectively, p =0.075). This trend
disappeared in the second and third year MRI (p =0.13 and p =0.26,
respectively). It was not demonstrated any difference on the basis of
neither T2 lesions nor T1 hypointense lesions between Group I and
11, in the first, second or third MRI (For T2 lesions p =0.098, p =0.18
and p =0.15, respectively. For T1 hypo-intense lesions p =0.095, p =
0.17 and p =0.099, respectively). Human leucocyte antigen (HLA)
typing and serology for hepatitis B surface antigen was performed in
all Groups. In Group I and II, HLA DR2 was more frequent than in
normal healty subjects. This reflects the general role of HLA in the
pathogenesis of MS but suggests that antigen presentation by
different HLA is not involved in the development of MS after
hepatitis B vaccination. Since there was no difference in the clinical
features and MRI data between vaccinated and not vaccinated
MS patients this study supports recent reports that hepatitis B
vaccination is not dangerous in MS patients.

P267

Statins restrict leukocyte migration and promote human
blood-brain barrier characteristics

I Ifergan, K. Wosik, R. Cayrol, H. Kébir, P. Duquette, A. Prat; CHUM
(Montreal, CAN)

Multiple Sclerosis (MS) is characterized by development of multifocal
demyelinating lesions disseminated in time and space throughout the
central nervous system (CNS). Dysregulation of the blood-brain
barrier (BBB) and transendothelial migration of activated leukocytes
are among the earliest cerebrovascular abnormalities seen in MS
brains and parallel the release of inflammatory cytokines/chemokines.
Evidence for the anti-inflammatory effects of statins within the CNS
arose from studies demonstrating that statins improve clinical signs of
Experimental Autoimmune Encephalomyelitis (EAE), the animal
model of MS. While the effects of statins on immune cells are well
characterized, the impact of statins on the BBB is not known. In this
study, we demonstrate that Lovastatin and Simvastatin induce a
50-60% reduction in the diffusion rates of bovine serum albumin
(BSA) and [14C]-sucrose across human BBB-Endothelial Cells (ECs) in
vitro through abrogation of isoprenylation processes, but independent
of the expression of the tight junction molecules Occludin, VE-
Cadherin, JAM-1, ZO-1 and ZO-2. Simvastatin and Lovastatin were
equipotent in reducing BBB permeability in vitro, with EC50 of 9.5 x
10-8 and 1.0 x 10—-7 M, respectively. We further demonstrate that
Lovastatin and Simvastatin treatment of BBB-ECs significantly
restricts the migration of clinically isolated syndrome-, as well as
MS-derived monocytes and lymphocytes across the human BBB in
vitro, through a specific reduction in the secretion of the chemokines
MCP-1/CCL2 and IP-10/CXCL10 by BBB-ECs. In conclusion, our data
show a beneficial effect of statins on the BBB in early MS, restricting
the diffusion of soluble molecular tracers as well as the migration of
immune cells.

P268

Liver X receptors counteract T cell activation and 7-Kketo-
cholesterol-induced neurodegeneration: implications for
multiple sclerosis

M. Giorelli, P. Livrea, M. Minervini, M. Trojano; Casa Divina Provvidenza
(Bisceglie, I); University of Bari (Bari, I)

Background: Liver X receptors (LXRalpha and LXRbeta) are nuclear
transcription factors involved in the regulation of cholesterol meta-
bolism. LXRs are greatly expressed in leukocytes and in the Central
Nervous System. Activation of LXRs inhibits expression of metallo-
proteinase 9 (MMP-9) while inducing HMGCoA reductase in LPS-
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activated macrphoages (Joseph et al., 2003), and exerts relevant
neuroprotective effects in vitro (Sun et al., 2003). Aims: The aim of
this work was to analyse the expression of LXRbeta in peripheral
blood mononuclear cells (PBMCs) from MS patients and controls, and
to study the immunomodulatory and neuroprotective effects of LXRs
activation. Methods: Expression levels of LXRbeta mRNA were
measured by semi-quantitative RT-PCR on PBMCs from 20 MS
patients together with 10 people affected by Other Neurological
Diseases (OND) and 7 Healthy Controls (HC). Cultures of PBMCs
were treated in vitro with the synthetic LXRs ligand TO901317 (2 and
20 microM) for 24 hours and then activated with anti-CD3+ anti-
CD28 for additional 72 hours. IFN gamma content was measured on
supernatants (ELISA) and cell-based ELISA measured the cellular
proliferation rate. The human neuroblastoma cells SH-SYSY were
treated in vitro for 24 hours with either 50 mg/l or 100 mg/l of
7-ketocholesterol, a myelin breakdown product (Diestel et al., 2003),
with or without 2 microM of TO901317 in the previous 24 hours.
Extent of neurodegeneration was evaluated by mitochondrial conver-
sion of tetrazolium into formazan (ELISA). Results: PBMCs from MS
patients were found to express mRNA levels of LXRbeta four folds
higher as average than those observed either in OND and HC
individuals. In vitro pre-treatment of PBMCs cultures with 20 microM
TO901317 reduced the proliferation rate (p <0.01), and the IFN
gamma secretion from the same cells (p <0.001), while increasing
expression of HMGCoA reductase mRNA (150%). Pre-treating
SH-SYSY cells with 2 microM of TO901317 for 24 hours partially
counteracted the extent of neuronal death induced by both 50 mg/1
(p <0.01) and 100 mg/1 (p <0.05) of 7-ketocholesterol. Discussion:
Over-expression of LXRbeta in PBMCs from MS patients strongly
suggests the involvement of this transcription factor in MS pathogen-
esis. The observed inhibitory effects of agonist-specific stimulation
of LXRs on T cell activation, IFN gamma secretion, and on 7-keto-
cholesterol-induced neurodegeration may open novel therapeutic
avenues in MS.

P269

PSTAT1, pSTAT3 and T-bet expression in peripheral blood
mononuclear cells from relapsing-remitting multiple sclero-
sis patients correlates with disease activity

G. Frisullo, F. Angelucci, M. Caggiula, V. Nociti, R. Iorio, A.K. Patanella,
C. Sancricca, M. Mirabella, P.A. Tonali, A.P. Batocchi; Catholic University
(Rome, 1); Fondazione Don Gnocchi (Rome, I)

Multiple sclerosis (MS) is a chronic inflammatory demyelinating
disease of the central nervous system (CNS). The etiopathogenetic
mechanisms underlying the development of MS are still not com-
pletely understood but it is considered to be a T helper 1 (Th1) cell-
mediated autoimmune disease. T-bet has been identified as a key
transcription factor for the development of Thl cells and the
induction of IFN-g production. T-bet is induced during T cell
activation by the IFN-g-signal transducer and activator of transcrip-
tion (STAT)-1 signalling pathway. In this study we found an up-
regulation of T-bet and pSTAT1 in peripheral blood CD4+, CD8+ T
cells and monocytes from relapsing-remitting MS patients in relapse
as compared to patients in remission and to healthy subjects. The
increased expression of pSTAT1 strongly correlated with T-bet expres-
sion in CD4+, CD8+ and monocytes from patients in relapse and
was associated with an increased production of IFN-g by peripheral
blood mononuclear cells (PBMC). pSTAT3 was also up-regulated in
CD4+, CD8+ and monocytes from patients in relapse and was
associated with an increased production of IL10 but not IL6. pSTATI,
pSTAT3 and T-bet expression strongly correlated with Gd-DTPA
enhanced lesions at brain and spinal cord Magnetic Resonance
Imaging. Our data show for the first time that there is an up-
regulation of type 1 immunity-correlated transcription factors such
as STAT1 and T-bet in peripheral blood subpopulations of MS patients
in active phase of disease. The evaluation of T-bet and pSTAT1
expression in peripheral blood CD4+, CD8+ T cells and monocytes
could be used as a marker of disease activity in RRMS.
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Parent of origin effect on risk for multiple sclerosis in a
genetic isolate in the Netherlands

L.A. Hoppenbrouwers, F. Liu, Y.S. Aulchenko, B.A. Oostra, C.M. van Duijn,
R.Q. Hintzen; ErasmusMC (Rotterdam, NL)

Background: Multiple sclerosis (MS) is a complex disease, resulting
from genetic as well as environmental factors. Parent of origin effects
may influence the risk for MS. Objectives: To investigate parental
relationships between MS patients, for whom extensive genealogic
information was available. Methods: This study is part of a larger
research program named Genetic Research In Isolated Populations
(GRIP), in the South West of the Netherlands. We ascertained 24 MS
patients according to standard diagnostic criteria. For these patients,
genealogic information was extensively collected based on church
records, which resulted in a single pedigree containing 2471 indivi-
duals in 19 generations. A total of 36466 pair-wise connections were
identified between these patients via 796 ancestors. Among these
connections, we counted the shortest connections, and compared the
resultant distribution with the expected distribution under no parent
of origin effect (25% maternal-maternal, 25% paternal-paternal, and
50% maternal-paternal). Also, we compared pair-wise kinship of the
24 mothers with the 24 fathers of the 24 MS patients. Results:
Among a total of 814 shortest connections, 333 (41%) were maternal-
maternal, 98 (12%) paternal-paternal, and 383 (47%) were maternal-
paternal (chi square 2df, p <0.001). Mean kinship among mothers
(3.05 x107%) was 3.8 times higher than the one among fathers
(0.81 x 10~ 3), (t-test, p <0.001). Conclusions: Mothers of MS pa-
tients are closer related than their fathers. The significant excess in
maternal relationship shows evidence for a maternal effect in MS
occurrence. This possible maternal effect is most likely due to genomic
imprinting, but could also be explained by other genetic (mitochon-
drial, x chromosome) or by environmental (perinatal or intrauterine)
factors.

P271

The role of PTPN22 1858T autoimmunity risk variant in a
Portuguese multiple sclerosis population

C. Pereira, A. Martins da Silva, D. Pinto, A. Bettencourt, P. Costa,
B. Koeleman, B. Martins da Silva; Institute of Biomedical Sciences
Abel Salazar (Porto, P); Santo Antonio Hospital (Porto, P); University
Medical Centre (Utrecht, NL); National Health Institute Dr. Ricardo Jorge
(Porto, P)

Background: Multiple Sclerosis (MS) is a heterogeneous chronic
inflammatory disease of the CNS with several features of autoimmu-
nity, including the presence of autoantibodies. A functional variation
within the PTPN22 gene (1858C>T), which encodes a protein
tyrosine phosphatase involved in the negative regulation of T-cell
activation, has been implicated in the development of several
autoimmune diseases, especially those with a humoral component.
Until now, the 1858T allele has not been found associated with MS.
Objective: In this study we aimed to evaluate the role of the 1858T
allele in the susceptibility to MS in Portuguese patients and to
correlate it with disease severity. Patients and Methods: A total
of 237 MS patients and 279 ethnically-matched controls were studied.
To take disease severity into account, 113 patients with disease
duration of at least 10 years were divided into 3 groups: 45 patients
were considered to have benign MS (EDSS <3), 35 non-benign MS
(EDSS >3, <6), and 33 aggressive (EDSS>6). Genotyping of the
1858C >T PTPN22 polymorphism was performed using a TagMan®
assay. Results: The PTPN22 1858T allele frequency in the overall MS
population was the same as in the controls (6.3% vs. 7.0%). When the
time course of the disease was considered, we found an increased
frequency for this allele within the benign subgroup (13.3%, p =
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0.038, OR=2.05, 95% CI=1.03-4.08). Conclusions: The 1858T
autoimmunity risk allele was not associated with MS as a whole.
However, in the subset of patients with the benign course the
frequency of the risk allele was similar to the ones described in other
autoimmune diseases (from 10% in SLE up to 18% in RA). Confirma-
tion/replication of this result in a larger sample would support the
hypothesis that benign MS may have a distinct etiopathogenesis from
the more severe MS forms.

P272

Genetic association of chromosome 11pl1l5 with multiple
sclerosis in the Northern Irish population

H. Abdeen, S.A. Hawkins, C. Graham; Belfast City Hospital (Belfast, UK);
Royal Victoria Hospital (Belfast, UK)

Introduction: A non-formal meta-analysis of the genetic linkage
and association studies of multiple sclerosis (MS) identified 36
potential susceptibility loci in European populations. Examination
of 25 of these loci revealed association with MS in 15 candidate
genomic regions in the Northern Irish population. The remaining
13 regions relied mainly on evidence from linkage studies in
multiplex families and sib-pairs, extended over long genomic
distances and were reserved for future analysis. The objective of
this study is to analyze some of the regions showing linkage
with MS in several populations. Methods: All participants are
Caucasians of N. Irish descent. Patients (n =426) were diagnosed
with clinically definite relapsing remitting MS as per Poser criteria,
with a mean Kurtzke expanded disability severity score (EDSS) of
5.7. The control group (n=>578) consisted of anonymous blood
donors, spouses or friends of MS patients (unrelated to MS patients)
and laboratory personnel. Genetic analysis was carried out by
genotyping four microsatellite markers in potential susceptibility
regions on chromosomes 3pl4, 9q21, 11pl5 and 17923, using
multiplex polymerase chain reaction (PCR). PCR products were
fractionated and allele sizes identified. Allele frequencies for each
marker in patients and controls were compared statistically by
performing a chi-squared test using the association analysis program
Clump22. Results: The microsatellite marker D11S1318 on chro-
mosome 11p15 showed a significant difference in allele frequencies
between cases and controls (p =0.002). The other three markers did
not show association with the disease. Conclusions: Chromosome
11p15 has been identified as one of the regions showing linkage
with MS in several populations including American, Canadian,
Scandinavian and Sardinian. Furthermore, it has been identified in
linkage studies of other autoimmune diseases such as type 1
diabetes mellitus, autoimmune thyroid disease and Systemic lupus
erythematosus (SLE). This suggests a general role of this region in
susceptibility to human autoimmune diseases. The current
study confirms the importance of chromosome 11p15 in multiple
sclerosis.

P273

A second MHC susceptibility locus for multiple sclerosis
T.W. Yeo, P.L. De Jager, S.]. Sawcer on behalf of The International Multiple
Sclerosis Genetics Consortium

The Major Histocompatibility Complex (MHC) region has been
associated with multiple sclerosis susceptibility for over 30 years.
Presently, the only established multiple sclerosis susceptibility is the
HLA-DRBI locus. A combination of tight linkage disequilibrium and
high degree of polymorphism has confounded efforts to determine
the number of susceptibility loci within the MHC. Using a
combination of microsatellite, Single Nucleotide Polymorphism
(SNP) and Human Leukocyte Antigen (HLA) typing, we performed
two parallel screens of the MHC in trio families with multiple
sclerosis. In the first screen, we genotyped 33 microsatellites
and 5 classical HLA loci (HLA-A, -B, -C, -DRB1 and -DQB1) in
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480 UK trio families. In the second screen of 480 UK and 450 US
trio families, 78 coding SNPs and 2 HLA loci (HLA-DRB1 and
-DQB1) were genotyped. In each screen we identified residual
association with susceptibility beyond any effects attributable to
the well established DRB1*1501 risk haplotype. In both screens this
residual association signal was strongest in the region of the HLA-C
gene. By extending analysis of the 5 classical loci in 721 indepen-
dent sporadic UK cases, and utilising data from 3660 previously
HLA typed UK control individuals, we have refined this secondary
association and show that it is partly due to allelic heterogeneity at
the HLA-DRB1 locus, but also reflects an independent effect from
the HLA-C locus. Specifically, the HLA-C*05 allele, or a variant
in tight LD with this, appears to have a protective effect in multiple
sclerosis (p=3.3><105). Functionally, HLA-C interacts with Kkiller
cell immunoglobulin-like receptors (KIRs), suggesting that variations
in KIR genes might also influence susceptibility. This possibility
is supported by the modest evidence of linkage observed at the
KIR gene cluster at chromosome 19 in our recent high density
screen for linkage in multiple sclerosis. Our data also suggests that
the HLA-C and -DRB1 effects are additive, consistent with the
involvement of two independent pathways in the pathogenesis of
multiple sclerosis.

P274

Role of the FcRL3 gene on multiple sclerosis pathogenesis
E. Urcelay, M. Bartolome, A. Mas, V. De las Heras, A. Martinez, E. Gomez
de la Concha, R. Arroyo; Hospital Clinco San Carlos (Madrid, E)

Background and Aims: Receptors for the Fc portion of Ig,
FcgammaRs are widely expressed on cells of the immune system
modulating cellular and humoral functions. These classical recep-
tors influence inflammatory processes as shown in FcgammaR-
deficient mice models and also demonstrated in humans. Similarly
to these FcgammaRs, the hFcRH1-5 homolog genes map to the
human chromosome 1gq21-23 region and encode proteins that
share similar extracellular Ig-like domains and cytoplasmic regions
with consensus motifs suggesting inhibitory or activating signaling
function. The FcRH proteins are preferentially expressed by B cells
and belong to a phylogenetically conserved family. A functional
variant in the FcRL3 (FcRH3) gene was found to affect NFkappaB
binding and was associated with several autoimmune diseases in
Japan. The FcRH3 receptor differs from the FcgammaRs in the
simultaneous presence of both inhibitory and activating cytoplas-
mic sequences, which could imply an additional functional com-
plexity. We pursued to analyze for the first time the effect of the
described functional variant at —169 of the FcRL3 gene in
multiple sclerosis (MS) risk. In order to estimate haplotypes within
this gene, other FcRL3 promoter polymorphism at —110 was
studied too. Methods: Case-control study performed with 400
Spanish MS patients and 507 healthy subjects. Genotyping was
ascertained by using TagMan assays-on-demand on a 7900HT
Sequence Analyzer following manufacturer suggestions (Applied
Biosystems, CA, USA). Haplotypes were inferred with the expecta-
tion-maximization algorithm implemented by the Arlequin soft-
ware. Results: As seen in Japan for other autoimmune diseases, a
significant difference was observed in the distribution of genotypes
at —169 FcRL3 between the Spanish MS patients and healthy
controls (p=0.03; yx 2=6.99). However, the putative risk allele
described in Japan, —169C, showed a protective effect for MS
(C vs. T: p=0.012; OR=0.79 and CC vs. TC4+TT: p=0.013; OR =
0.64). No difference was observed for the other variant at —110
FcRL3, but the haplotypes inferred with both markers evidenced
one susceptibility haplotype, —169T/—-110G (p=0.026; OR=
1.24). Conclusions: A susceptibility haplotype was found when
Spanish MS patients and controls were compared, supporting
the role of the FcRL3 gene in MS predisposition. The etiological
allele —169C FcRL3 showed a protective role in MS in our
population, suggesting a different mechanism underlying suscept-
ibility for MS.
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P275

Involvement of MHC2TA gene on multiple sclerosis risk in
the Spanish population

A. Mas, V. De las Heras, A. Martinez, M. Bartolomeé, E. Urcelay, E. Gomez
de la Concha, R. Arroyo; Hospital Clinco San Carlos (Madrid, E)

Background and Aims: MHC class II molecules are cell-surface
glycoproteins of critical importance to the adaptive immune response,
as they present peptides to antigen receptors of CD4-positive T cells.
The expression of the MHC class II genes is exquisitely regulated
almost exclusively by the class II transactivator, CIITA, according to a
strict cell-type profile. A polymorphism (—168A/G, rs3087456) in the
type III promoter of the MHC2TA gene was originally associated with
increased susceptibility to multiple sclerosis (MS) in a Northern
European population. However, no evidence of association of this
MHC2TA variant with the disease could be subsequently detected in
Germany. In view of these apparently contradictory results, we aimed
at testing the aforementioned SNP and another G/C change located in
exon 11 (nt1614 from coding sequence, rs4774), in order to analyze
the haplotypic pattern within this MHC2TA gene in our Spanish MS
cohort. Subjects and Methods: A case-control study was performed
with 396 MS patients and 405 healthy controls from the Madrid area.
Genotyping was ascertained by using TagMan assays-on-demand
on a 7900HT Sequence Analyzer following manufacturer suggestions
(Applied Biosystems, CA, USA). Haplotypes were inferred with the
expectation-maximization algorithm implemented by the Arlequin
software. Results: No independent association with this autoim-
mune disease was found for either polymorphism. However, when
haplotypes were compared between MS patients and controls a
significant difference in their overall frequency distribution was
observed (p =0.04; x> =8.14), evidencing one protective (—168A/
1614G, p =0.09; OR =0.81) and one risk (—168G/ 1614G, p =0.01;
OR =1.72) haplotypes, in accordance with the results seen in our
Spanish population for another autoimmune disease as rheumatoid
arthritis (—168A/ 1614G, p =0.005; OR=0.68 and —168G/1614G,
p=0.005; OR=1.87). Conclusion: The MHC2TA gene seems
to influence predisposition to this autoimmune disease, MS. The
—168A/G promoter polymorphism is not an etiological variant per se,
but a genetic marker of susceptibility/protection haplotypes.

P276

HLA allele association and multiple sclerosis in Portuguese
patients

M.E. Rio, B. Lima, S. Tafulo, F. Mendes, H. Alves; Hospital Sao Joao (Porto,
P); Centro de Histocompatibilidade do Norte (Porto, P)

Introduction: Multiple Sclerosis (MS) is a demyelinating disease of
the Central Nervous System (CNS), and a leading non-traumatic cause
of disability in young adults. MS is a complex disease, in which several
environmental factors act together in a genetically susceptible
individual. It is thought to be a cell- mediated autoimmune disease
of the CNS. Many studies have tried to find the genes implicated in
the pathogenesis of the disease. The strongest association between
HLA and MS is found with the haplotype HLA class DR2 (DRB1*1501,
DQA1* 0102, DOB1*0602). Methods: 200 patients with MS from the
north of Portugal. 69.5% were females, with a mean age of 43.5 years.
The patients were genotyped for DRB1*; 181 of these where also
genotyped to A*-B*-C*, and 43 of these where also genotyped to
DQB1*. Genotyping was done by molecular biology technics. DNA
was extracted from peripheral blood and PCR-SSP and PCR-Reverse
Hybridization methods have been used. ? test was used to compare
allelic frequencies between these patients and 678 controls of
the same region. Patients where separated to DRB*15 positives and
DRB*15 negatives, was tested independence of sex with these groups
and linear regression was used to identify the importance of being
DRB1*15 positive at age of diagnosis. Results: Increased frequencies
were found to alleles: B¥40 6.1% vs. 3.7%, p=0.04 O.R. =1.69 95%
I.C. =[0.98; 2.91]; C*03 9.4% vs. 5.8%, p=0.01 O.R.=1.7 95% I.C. =
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[1.08; 2.65]; DRB1*08 7.8% vs. 4.7%, p=0.02 O.R.=1.7 95%
I.C. =[1.06; 2.7]; DRB1*15 17.3% vs. 7.4%, p=0.00002 O.R.=2.01
95% I1.C.=[1.43; 2.82] and down frequencies for alleles DRB1*07
13% vs. 17%, p=0.05 O.R. =0.73 95% 1.C. =[0.52; 1.02]; DRB1*11
5.8% vs. 9.7%, p=0.02 O.R.=0.57 95% I.C.=[0.35; 0.92. 166 MS
patients had some information about age of diagnosis and concern-
ing the variable DRB1*15 it was obtained a value of b= —3.73
with p=0,04. No association was found between sex and DRB1*15
positivity. Comclusion: The stronger association is to DRB1*15.
This association was described previously as related to the descen-
dents of north of Europe, and not with populations from the south.
Other results of allelic association are not significant when corrected
for multiple comparisons, so this results must be replicated to
be considered. Patients with allele DRB1*15 have a lower diagnostic
age, and the allele DRB*15 is not associated to females as found
by others.

P277

Multifactor dimensionality reduction reveals gene-gene in-
teractions associated with multiple sclerosis susceptibility
in African Americans

D. Brassat, A. Motsinger, S. Caillier, H. Erlich, L. Steiner, K. Walker, B.
Cree, L.F. Barcellos, M. Pericak-Vance, S. Schmidt, S. Gregory, S.L. Hauser,
J. Haines, ]. Oksenberg, M. Ritchie; University of Toulouse III (Toulouse, F);
University of Vanderbilt (Nashville, USA); University of California (San
Francisco, USA); Roche Molecular Systems (San Francisco, USA); Roche
Molecular Systems (Alameda, USA); UC Berkeley (Berkeley, USA); Duke
University Medical Center (Durham, USA); Vanderbilt University Medical
Center (Nashville, USA)

Multiple sclerosis (MS) is a common disease of the central nervous
system characterized by inflammation, myelin loss, gliosis, varying
degrees of axonal pathology, and progressive neurological dysfunc-
tion. Multiple sclerosis exhibits many of the characteristics that
distinguish complex genetic disorders including polygenic inheri-
tance and environmental exposure risks. Here, we used a highly
efficient multilocus genotyping assay representing variation in 34
genes associated with inflammatory pathways to explore gene-gene
interactions and disease susceptibility in a well-characterized African-
American case-control MS data set. We applied the multifactor
dimensionality reduction (MDR) test to detect epistasis, and identified
single-IL4R(Q576R)- and three-IL4R (Q576R), ILSRA (—80), CD14
(—260)- locus association models that predict MS risk with 75-76%
accuracy (p <0.01). These results demonstrate the importance of
exploring both main effects and gene-gene interactions in the study
of complex diseases

P278

Polymorphisms in interferon-induced genes help to predict
response to interferon-beta therapy in multiple sclerosis

D. Brassat, M. Comabella, S. Baranzini, S. Caillier, P. Villoslada, C.
Arnaud, C. Cristini, M. Clanet, X. Montalban, ]. Oksenberg; University of
Toulouse III (Toulouse, F); Hospital Universitari Vall d’Hebron (Barcelona,
E); University of California (San Francisco, USA); University of Navarra
(Pamplona, E)

The aim of this study was to determine the pharmacogenomic effects
of eight Interferon stimulated genes (ISG) genes in multiple sclerosis
(MS). Two hundred sixty one patients naive to immunotherapy and
starting IFNbeta treatment were recruited, and prospectively followed-
up for 2 years at specialized MS Centers in Barcelona, Pamplona, and
Toulouse. Ninety patients met our clinical criteria for positive
response to IFNb treatment and ninety for non-response. Patients
with intermediate response were excluded (81 patients). Thirteen
SNPs in eight ISG were selected as candidates for this study (IRF1,
IRF4, OAS1, TRAIL, MAP3K3, MX1, IL-10, CTLA4). We assessed
association between gene polymorphisms and clinical outcome by
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means of a multiple logistic regression analysis. For positive associa-
tions, functional analysis was performed to determine if the poly-
morphisms of interest could influence mRNA expression and protein
activity in 100 healthy controls. Genomic results and correlation with
mRNA and protein levels will be presented. In conclusion, we found
that polymorphisms in ISG influence protein activity in healthy
controls and response to IFNb treatment in MS patients. These results
could be used as a predictive factor of response to IFNb or for defining
a subgroup of patients with a sustained response to IFNb, a step
toward personalised medicine.

r279

Association of HLA-DRB1*15 allele group and the DRB1*1501
allele with multiple sclerosis in a highly genetically diverse
Brazilian population

A.A. Barreira, D.G. Brum, C. Sansaloni, E.A. Donadi; Medical School of
Ribeirdo Preto -USP (Ribeirdo Preto, BR)

The main contribution to susceptibility to multiple sclerosis (MS) is
the presence of major histocompatibility complex genes, particularly
the class II alleles, in various populations from distinct ethnic
backgrounds. The HLA-DRB1*1501 allele is strongly associated with
MS in North American and North European Caucasian patients, while
the DRB1*1501, DRB1*0301 and DRB1*0401 alleles are over-repre-
sented in Sardinians and Turkish patients. Considering that the gene
pool of Brazilian population is characterized by the contribution of
genes originating from European, Afro-american and Native American
individuals, the evaluation of MHC class II alleles in this population is
of particular interest in understanding the role of these markers in a
highly genetically diverse population. We evaluated HLA-DRB1 genes
in an admixtured Brazilian population. A total of 135 consecutive
patients presenting clinically defined relapse-remitting MS diagnosed
according the Poser criteria were typed for HLA-DRB1 allele groups. A
total of 1241 blood and bone marrow donors were also typed for HLA
class II allele groups. HLA-DRB1 alleles were typed employing PCR-
amplified genomic DNA hybridized with sequence-specific primers
using commercial kits. Statistical analysis was performed using the
two-tailed Fisher’s exact or Chi-square tests, correcting the p-value
when necessary, according to the number of specificities tested. The
relative risk (RR) and the etiological (EF) and preventive fraction (PF)
were also calculated. The frequency of the HLA-DRB*01 alleles were
decreased in patients compared to controls, conferring an RR =0.46
and a PF=0.31. On the other hand, the HLA-DRB1*15 allele group
was over-represented in MS patients compared to controls (p-value
0.0001) conferring an RR=2.1 and an EF =0.21. Compared to the
controls, most MS patients exhibiting the DRB1*15 allele group also
possessed the DRB1*1501 allele (p =0.0072), which conferred an RR
value =2.1 and an EF=0.15. The HLA-DRB1*1501 allele has been
associated with MS in several Western European populations, corro-
borating the association of these alleles even in a highly genetically
diverse population. Considering that DRB1*1501 is absent in Native
Brazilians and present in a low frequency in Afro-Brazilian, it is
plausible to suppose that this suscpetibility gene was introduced in
Brazil by the Western European gene pool.

P280

Low prevalence of multiple sclerosis and the HLA DR15-DQ6
haplotype in Sami

H.F. Harbo, E. Utsi, A.R. Lorentzen, M.T. Kampman, E.G. Celius,
K.M. Myhr, B.A. Lie, S.I. Mellgren, E. Thorsby; University of Oslo (Oslo,
N); Karasjok Heart Centre (Karasjok, N); Ullevaal University Hospital (Oslo,
N); University Hospital of North Norway (Tromso, N); Haukeland Uni-
versity Hospital (Bergen, N); Rikshospitalet-Radiumhospitalet Medical
Centre (Oslo, N); University of Tromso (Tromso, N)

Multiple sclerosis (MS) was earlier believed not to exist amongst the
Sami. In this study, we identified thirteen Sami with MS diagnosis in
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the Norwegian Sami population, corresponding to a low prevalence
of MS in the Sami compared to the rest of Norway. The Sami MS
patients shared the same clinical characteristics as other Norwegian
MS patients (n =312), and four of them carried the MS-associated
HLA DR15-DQ6 haplotype. HLA typing of Norwegian Sami controls
(n=200) compared to non-Sami Norwegian controls (n=293)
showed however a significant reduction of the DR15-DQ6 haplotype
in the Sami. In conclusion, the low frequency of the DR15-DQ6
haplotype among Sami may contribute to the low frequency of MS
in this population.

P281

The role of SH2D2A gene polymorphisms in multiple
sclerosis

A.R. Lorentzen, C. Smestad, P.O. Ekstrom, A.B. Oturai, E. Akesson,
J. Saarela, K.-M. Myhr, B.A. Lie, E.G. Celius, P.S. Sorensen, ]. Hillert,
A. Spurkland, H.F. Harbo; University of Oslo (Oslo, N); Ullevdl University
Hospital (Oslo, N); The Norwegian Radium Hospital (Oslo, N); Copenhagen
University Hospital (Copenhagen, DK); Karolinska University Hospital
(Huddinge, S); University of Kuopio (Kuopio, FIN); University of Bergen
(Bergen, N); Rikshospitalet University Hospital (Oslo, N)

The SH2D2A gene at chromosome 1q22 encodes the T-cell specific
adaptor protein (TSAd), which is expressed in activated T-cells. Recent
studies indicate that TSAd may have a regulatory role in cellular
activation of T- and NK-cells. We have previously reported that
homozygosity for short alleles (GA13-16) of a dinucleotide repeat
polymorphism in the promoter region of the SH2D2A gene is
associated with multiple sclerosis (MS) as well as juvenile rheumatoid
arthritis among Norwegians. In the present study we could not
confirm the SH2D2A promoter polymorphism association in a new
Norwegian MS cohort. Ten percent of MS patients (n =316) and six
percent of controls (n =277) were found to be homozygote for GA13-
16 alleles, even though an overrepresentation of short alleles in MS
patients was found also in this Norwegian cohort. Only minor
differences in SH2D2A GA13-16 allele frequencies between patients
and controls were found in a large Nordic sample set consisting of
Danish, Swedish and Finnish cases and controls (in total 1488 MS,
1390 controls). A single nucleotide polymorphism (SNP) in the
SH2D2A exon 3 resulting in a non-synonymous change at amino
acid position 52 (S to N substitution) was also genotyped in
Norwegian MS patients (n=340) and controls (n=533). A weak
association with the AA genotype (MS 0.16, controls 0.11, OR 1.52,
p uncorr 0.04) and the GA13-16-A haplotype was found (MS 0.28,
controls 0.23, OR 1.17, p uncorr 0.02). In conclusion, the SH2D2A GA
repeat polymorphism that was previously found to be associated with
MS, could not be confirmed in a large sample set of Nordic MS
patients and controls. However, a weak association with a SNP in exon
3 was found in the Norwegian cohort. Further mapping by genotyping
of other SNPs in the SH2D2A gene region is ongoing as well as clinical
subgroup analysis.

P282

A91V variation of the perforin gene in patients with multi-
ple sclerosis

C. Comi, G. Cappellano, A. Chiocchetti, D. Galimberti, C. Fenoglio,
E. Cerutti, L. Castelli, R. Mesturini, M. Carecchio, M. Leone, E. Scarpini,
F. Monaco, U. Dianzani; University “A. Avogadro” (Novara, I); University
of Milan (Milan, I)

Background: Perforin is a protein stored in cytolytic granules of
CD8+ cytotoxic T cells (CTL) and natural killer (NK) cells, that is
released on the target cell upon its recognition by the cytotoxic
cell. Perforin polymerizes on the target cell membrane and forms
pores allowing entry of granzymes, that trigger apoptosis of the
target cell by cleaving caspases. Mutations of the perforin gene have
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been associated with about 30% of cases of familial hemophagocy-
tic lymphohistiocytosis (HLH), a rare life-threatening immune
deficiency that occurs in infants and young adults. The presence
of A91V substitution in the perforin gene has been shown to
decrease perforin function by altering its conformation, impairing
its cleavage to the active form, and increasing its degradation.
A deficient perforin function may therefore impair immune surveil-
lance thus predisposing to autoimmunity. Data from our group
show that patients with autoimmune lymphoproliferative syndrome
display a significantly higher frequency of A91V substitution.
Aim of the study: To evaluate whether the A91V variation of
perforin may predispose to MS development. Patients and
Methods: Genomic DNA was isolated from PBMCs of 408 MS
patients (152 m, 256 f), diagnosed according to McDonald et al.’s
criteria and 816 ethnically matched healthy controls. Patients were
enrolled from the MS Centers of University ‘“Amedeo Avogadro”,
Novara and University of Milan, Italy. All patients and controls
were unrelated, Caucasian and Italian. Exon 2 of the perforin
coding region was amplified using standard PCR conditions, and
the identification of single nucleotide polymorphisms was per-
formed by sequencing PCR products. Results: The genotypic
distribution of A91V variation did not deviate significantly from
the Hardy-Weinberg equilibrium in both patients and controls. The
A91V variation was carried by 61 MS patients (51 heterozygotes and
5 homozygotes) and 75 controls (69 heterozygotes and 3 homo-
zygotes). Its allelic frequency was significantly higher in MS patients
than in controls (7.5% vs. 4.6%, p <0.01) and it conferred an O.R =
1.68 (95% CI: 1.17-2.41). Conclusion: The increased frequency of
A91V substitution in the perforin gene confers a higher risk of
developing MS, probably through a deficient clearance of auto-
reactive T cells. Further data are needed to functionally characterise
the role of perforin deficiency in MS pathogenesis.

P283

The association of human leukocyte antigens with
disease severity and prognosis in patients with multiple
sclerosis

S. Ozakbas, E. Idiman, G. Kosehasanogullari, M.A. Oktem; Dokuz Eylul
University (Izmir, TR)

The most important genetic factor that predisposes Multiple Sclerosis
(MS) is the human leukocyte antigens (HLA) class 2 which are
encoded on the short arm of chromosome 6. In this study, our
purpose was to assess the correlation between HLA genotype and
demographical and clinical aspects in patients with MS. We also
aimed to determine the correlation of HLA genotype with disease
prognosis and severity. 149 clinically definite MS patients (102
women) were included in the study. The mean age was 38.56. Most
of patients (77 patients, 81.7%), has relapsing-remitting (RR) course.
43 patients (28.8%) have secondary progressive (SP) MS and 29
patients (19.5%) have primary progressive (PP) MS. 178 healthy
people were disposed as the control group. HLA-DR15 was more
frequent in the MS group compared with the control group (gene
frequency: 0.348; OR: 8.95; p=0.00012). There was no difference
between RRMS and the SPMS subgroups. There was no HLA-DR15
frequency difference between PPMS subgroup and the control group.
HLA-B8 and HLA-DR3 were more frequent in the PPMS subgroup
than the RRMS, and the SPMS subgroups. The mean attack frequency
was tending to be lesser in the first 2 years of the disease in the
HLA-DR1S5 positive subgroup (0.67) than the HLA-DR15 negative
subgroup (0.75) (p=0.046). The attack severity was lesser in the
HLA-DR15 positive subgroup. EDSS scores of the HLA-DR15 positive
subgroup were better than the HLA-DR15 negative subgroup (p=
0.003) at the fifth year of the disease (EDSS scores were 4.01 and 5.13
respectively). The mean attack severity of HLA-DR1S5 positive
subgroup was still lesser at the fifth year. In conclusion,
these findings can be interpreted as HLA-DR1S5 is a very important
allele and probably a good prognostic factor. The data obtained from
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this study ascertained that the HLA-DR1S is frequent in Turkish MS
population. Our data also showed that our MS population
has similar genotypic features with the other western populations.
The similarity of HLA profile of RRMS and SPMS showed that these
MS groups have similar genotypic features.

P284

IP-10 haplotypes and multiple sclerosis: association and
correlation with clinical course

D. Galimberti, D. Scalabrini, C. Fenoglio, C. Comi, M. De Riz, E. Venturelli,
E. Brighina, M. Piola, F. Cortini, C. Lovati, C. Mariani, F. Monaco,
N. Bresolin, E. Scarpini; University of Milan, Ospedale Maggiore (Milan, I);
University of Eastern Piedmont (Novara, 1); University of Milan, Ospedale
Sacco (Milan, I)

Interferon-gamma-inducible Protein-10 (IP-10) levels are increased in
cerebrospinal fluid of Multiple Sclerosis (MS) patients with sympto-
matic attacks of inflammatory demyelination, supporting a role for
this molecule in MS pathogenesis. Two hundred-twenty six patients
with Multiple Sclerosis (MS) and 235 controls were genotyped for
G/C and T/C Single Nucleotide Polymorphisms (SNPs) in exon 4 of
IP-10 gene. Haplotypes were tested for association and correlated
with clinical variables. The two SNPs studied were in complete
linkage disequilibrium. None of the haploypes determined was
associated with MS. However, GGTT wild type haplotype carriers
had a Progression Index (PI) significantly lower than non carriers
(P =0.016). Furthermore, among patients who had a bout onset of
the disease, the time occurred between onset and second episode was
significantly longer in GGTT carriers (P =0.021). Lastly, considering
SP-MS patients, the time occurred between the initial RR form and
the subsequent worsening to SP was longer in this group (P =0.08).
Therefore, the GGTT haplotype of the IP-10 gene is not a suscept-
ibility factor for the development of MS, but is likely to influence the
course of MS, possibly contributing to slower the progression of the
disease.

P285

Is TNFA-376A SNP a population specific genetic risk marker
of the susceptibility to develop multiple sclerosis?

M. Kauffiman, D. Gonzalez Moron, N. Fernandez Liguori, G. Sandoval, A.
Mizchenko, O. Garcea, A. Villa; Hospital Ramos Mejia Universidad
de Buenos Aires (Buenos Aires, RA); Hospital Ricardo Gutierrez (Buenos
Aires, RA)

Background and aims: Multiple sclerosis (MS) is a complex
genetic disorder in which only alleles of the major histocompat-
ibility complex has reproducibly been associated with the disease in
molecular epidemiology studies. There have been a huge number of
initial positive reports of association between variants in different
genes and MS that subsequently failed to be reproduced in
independent populations. A single nucleotide polymorphism at the
— 376 position of the promoter of TNF A gene was associated with
susceptibility to MS in Spain, but it could not be reproduced in
studies performed in USA and Holland. Our aim was to investigate
the association between TNFA —376A SNP and MS susceptibility in a
cohort of Argentinean MS patients. Methods: 90 patients with MS
relapsing-remitting (McDonald’s  criteria) were consecutively
recruited at the MS clinic of Ramos Mejia Hospital, Buenos Aires,
Argentina from March 2005 to January 2006. Control group
consisted of 84 healthy subjects matched for ethnic background,
gender and age. TNFA —376A SNP was blindly to clinical
status determined by PCR-RFLP assay. Hardy-Weimberg equilibrium
was tested by exact test. x> was used to test for differences in
allele distribution between groups. The odds ratio (OR) was calcu-
lated along its 95% CI from contingency tables. Results: The
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genotype count in controls was in Hardy-Weinberg equilibrium
(p=1). The A/G genotype was found in 4.44% of the patients
and in 4.76% of the controls (p =0.92, OR =0.930 CI =0.225-3.84).
Thus, no significant differences in genotypic and allele frequ-
encies were found between healthy controls and MS patients.
Discussion and conclusion: In contrast to both Spanish reports,
results of the current study fail to find an association between the
TNFA —376A SNP and MS susceptibility. Our failure to replicate it
could be due to several factors: genotyping errors and chance seems
very unlikely. Population stratification in the original report or
population differences in susceptibility alleles or allele heterogeneity
might be other reasons for non-replication if different disease-
causing alleles predominate in different study populations or allele
frequencies are similar but heterogeneity in the size of the effect of
the disease gene between study settings is present because of gene-
environment interaction. TNFA —376A SNP could be a population-
specific risk factor as a consequence of particular and restricted gene-
environment interaction acting in Spain.

P286

The p150 subunit of dynactin gene in multiple sclerosis

C. Munch, R. Meyer, P. Linke, T. Meyer, A.C. Ludolph, ]. Haas, B.
Hemmer; Jewish Hospital (Berlin, D); Charite, Humboldt University (Berlin,
D); University of Ulm (Ulm, D); Heinrich-Heine-University (Dusseldorf, D)

Multiple sclerosis (MS) is a multifactorial disease in which mostly
unidentified genetic factors in conjunction with environmental
agents affect its clinical expression. Neurodegeneration has emerged
as a significant contributor to CNS lesions in MS. Genetic suscept-
ibility of the neuron may determine the degree of ensuing neuro-
degeneration after an inflammatory attack. We have recently
described mutations in the p150 subunit of the molecular motor
dynactin (DCTN1) in amyotrophic lateral slerosis (ALS) and fronto-
temporal dementia (FTD) that may predispose different neuron types
to degeneration. Given the common features of neurodegeneration
in MS, ALS and FTD, we raised the question whether genetic variants
in the DCTN1 gene may constitute a risk factor for MS. We
conducted a DCTN1 mutation analysis in 192 patients with MS (96
patients with relapsing-remitting MS and 96 with primary progres-
sive MS) and the same number of unrelated controls. In MS, no
mutations in the DCTN1 gene have been found. Three novel
heterozygous mutations (R532L, T12491, 1196V) of the DTCN1 gene
were detected in four controls. We conclude that DCTN1 may not
contribute to the genetic background of neurodegeneration in MS.
Our findings support the notion that the DCTN1 gene is highly
heterogeneous. DCTN1 sequence alterations are also found under
normal conditions and their pathogenetic relevance is far from being
completely understood.

P287

Genetic polymorphism in type III promoter of the major
histocompatibility complex class II transactivator gene is
associated with susceptibility to multiple sclerosis

T. Mihalova, S. Eyre, A. Barton, ]. Bowes, N. Rukin, M. Stone, M. Boggild,
C.A. Young, A. Fryer, P. Hoban, ]. Worthington, R. Strange, C.P. Hawkins;
North West Molecular Genetics Group, Manchester and Keele Univer-
sity, UK

Objectives: Multiple sclerosis (MS) is a chronic inflammatory
neurological condition of complex aetiology, where susceptibility is
significantly regulated by the major histocompatibility complex
(MHC) class II genes. MHC plays an important role in T-cell
dependent immunity and inflammatory response. MHC expression
is controlled by MHC class II transactivator (MHC2TA) gene. Type III
(MHC2TAIII), situated on chromosome 16p13, is the principal
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MHC2TA promoter employed by human activated T-cells. A single
nucleotide polymorphism (SNP) in the S5’flanking region of
MHC2TAIII (rs3087456) was reported to be associated with rtheuma-
toid arthritis, multiple sclerosis and myocardial infarction in a
Swedish population. Our study was designed to test for association
between the MHC2TIII region and MS susceptibility in the pre-
viously described SNP and four additional SNPs in a UK population.
Methods: Five SNPs spanning the 5’flanking region of MHC2TAIII
were selected: SNP1: G/C~7?'3(rs7501204); SNP2: T/G ~°**2(rs649
8114); SNP3: T/C 373 (rs6416647); SNP4: C/T~*(rs7404672) and
SNP5: A/G~'%® (1s3087456). Genotyping was performed in 474
Caucasian MS cases and 775 controls, using a Sequenom MassArray
platform. Estimated haplotype frequencies were generated using the
EM algorithm on HelixTree and compared between cases and
controls. Genotype and haplotype frequencies were compared
between cases and controls using logistic regression. Results: We
detected no significant differences between genotype frequencies
in MS cases and controls. SNP4: C/T~*%°! (157404672) was found
to be non-polymorphic. The four remaining SNPs were in linkage
disequilibrium (LD) with D-prime values: D’ =0.73-0.99 for controls
and D’ =0.63-0.91 for MS cases. Two copies of haplotypes compris-
ing SNP1-2-3-5: G-T-T-A (Odds Ratio (OR)=0.42, 95% Confi-
dence interval (CI)=0.21-0.86, p=0.018) and SNP1-3-5: G-T-A
(OR=0.39, 95% CI=0.196-0.813, p=0.011) were associated with
reduced risk (reference, no copies of the haplotypes). Conclusion:
We confirm that genetic polymorphism in type III promoter
of MHC2TA gene is associated with MS susceptibility. Polymor-
phism in MHC2TAIIl gene may influence a differential MHC
molecule expression and contribute to the complex genetic aetio-
logy of MS.

P288

UCP2 and mitochondrial haplogroups as an multiple
sclerosis risk factor

D. Otaegui, A. Saenz, ]. Ruiz-Martinez, ]. Olascoaga, A. Lopez de
Munain; Hospital Donostia (San Sebastian, E); Hospital Mendaro
(Mendaro, E)

A recent paper noted an SNP (rs660339) located in the promoter
area of UCP2 gene as an MS risk factor. UCP2 is a member of the
mitochondrial proton transport family that uncouples proton entry
in the mitochondrial matrix from ATP synthesis. In this study we
analyze this SNP and the mitochondrial haplogroups in our MS
population (with a cluster of Basque-origin people). 166 patients
were recruited from the Neurology Departments of Hospitals in the
region of Gipuzkoa (Basque Country, Northern Spain). The patients
were diagnosed with MS according to the McDonald criteria. As
controls, 372 blood samples from anonymous healthy donors were
used. Methods: The UCP2-SNP and Mitochondrial haplogroups
characterization was performed by PCR-RFLP according to a pre-
viously described protocols. Variance analysis, chi 2 test, Fisher
statistic, standard allelic odds ratio. and logistic regression analysis
were doing by SPSS and MSSS softwares. Results: The average age
of the patients was 43.2+12.7 yrs; and 31.7 +10.17 yrs age of onset
and 4.794+2.97 MSSS value. The average age differs between
MS-Basque and Other origin patients (p =0.004), as does the age
at onset (p=0.003) and the MSSS average (p=0.007). Rs660339
alleles reveal differences between patients and controls (p =0.038).
G/G genotype is an MS risk factor (p <0.0171; OR: 1.62) and gives a
lower MSSS average (4.04 vs. 5.15, p=0.039). Haplogroups are
distributed differently between the Basque and Other origin
samples; U haplogroup is more frequent in Basque (p =0.007) and
Y is more frequent in the Other-origin group (p =0.004). None of
the mitochondrial haplogroups are related with MS. The data show
no relation between the haplogroups and 1s660339. Discussion:
Ethnic origin seems to have a slight influence on MS, the onset
appears to occur later in Basque-origin patients with a better
progression, underlining the importance of genetic background.
G/G genotype 1is associated with lower UCP2 expression.
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Increased levels of UCP2 in active MS lesions could represent
attempts by neurons to protect themselves from inflammatory
processes. The risk to suffer MS could be because the neurons are
not so well protected against potential inflammatory events. G/G
seems to have influence in MS development, leading to better
progression.

P289

Macrophage migration inhibitory factor: first association
study with multiple sclerosis

A. Martinez, V. De las Heras, M. Bartolomé, A. Mas, E. Urcelay, E. Gomez
de la Concha, R. Arroyo; Hospital Clinco San Carlos (Madrid, E)

Background: The cytokine macrophage migration inhibitory factor
(MIF) participates in fundamental events in innate and adaptive
immunity. Raised MIF concentrations within the serum, plasma or
tissue have been found in several diseases with a chronic inflamma-
tory basis like rtheumatoid arthritis, colitis, pancreatitis... Elevated
levels of MIF were also reported in the cerebrospinal fluid of patients
with multiple sclerosis (MS). Moreover, the in vivo blockade of MIF
ameliorates acute experimental autoimmune encephalomyelitis by
imparing the homing of encephalitogenic T cells to the central
nervous system. MIF has been implicated in the pathogenesis of
autoimmune disorders such as arthritis, glomerulonephritis and
lupus. All these evidence impelled us to investigate for the first time
whether polymorphisms in the MIF gene are involved in susceptibility
to MS. The MIF promoter polymorphism located at -173G/C creates
an AP4 binding site affecting gene expression in a cell-specific way.
The analysis of another functional promoter polymorphism, a CATT
tetranucleotide repeat at position -794, allowed us to study the
haplotypic association of the MIF gene with this neurodegenerative
disease in the Spanish population. A risk haplotype (CAAT)7/-173C
has been previously described in other autoimmune diseases.
Subjects and Methods: A case-control study was performed with
412 Spanish MS patients and 534 healthy controls of the same
ethnicity. Genotyping was ascertained by using TagMan assays-on-
demand on a 7900HT Sequence Analyzer for the -173G/C variant
and the microsatellite was discriminated in an AbiPrism 3100
automatic sequencer following manufacturer suggestions (Applied
Biosystems, CA, USA). Haplotypes were inferred with the expectation-
maximization algorithm implemented by the Arlequin software.
Results: Carriers of the -173C allele, of the (CAAT)7 allele or of
the haplotype containing both markers did not show significantly
increased predisposition to overall MS (p=0.17, p=0.16 and
p =0.2, respectively). Stratification for the HLA-DRB1-1501 suscept-
ibility factor evidenced significant difference when carriers of
the (CAAT)7 allele were compared with healthy controls (p =0.05;
OR =1.53). The risk haplotype (CAAT)7/-173C was also significantly
increased in 1501-positive patients vs. controls (p=0.046;
OR =1.54).

P290

Phage display minilibraries to study the epitopes involved
in multiple sclerosis

A. Cortini, S. Bembich, C. Maggiore, M. Zorzon, G. Pizzolato, R. Marzari,
P. Edomi; University of Trieste (Trieste, I)

Multiple sclerosis (MS) is considered the prototype inflammatory
autoimmune disease of the central nervous system (CNS). The most
extensively studied putative autoantigens are components of CNS
myelin (myelin basic protein MBP, proteolipid protein PLP, myelin
oligodendrocyte glycoprotein MOG). The autoantibodies in MS
recognize both linear and conformational epitopes, but at present
the conformational epitopes of myelin proteins have not been
identified. For example, in MS, the T-cell receptors of autoreactive T
lymphocytes recognize various peptides of the MBP, and, in EAE,
the anti-MOG antibodies recognize only conformational epitopes.
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Furthermore, the progression of MS is accompanied by the decline
of primary T-cell autoreactivity and by the concurrent emergence of
neo-autoreactivity (epitope spreading). We have setted a system to
construct phage display libraries of epitopes encoded by single gene
as tool to investigate the immune response in MS patients. With
our system it is possible to make minilibraries from single gene
through the fragmentation of the gene of interest with nuclease
protection by means of archibacteria histones; the different and
randomly produced epitopes derives from real open reading frames
(ORF) and the controlled fragmentation generates both linear and
conformational epitopes. In fact, the use of a proprietary phagemid
vector allows the displaying only of ORF fragments, and it is
possible to obtain phage display libraries of overlapping fragments
of the same gene. We have generated minilibraries from MBP,
MOG, and PLP genes. The dimension of these libraries are from
2 x 10* to 2 x 10°. The sequencing analysis demonstrated that about
90% of clones were real ORF and that the library clones covered all
the gene length. To test the system a selection of MBP minilibrary
was made against the commercial monoclonal MAB82-99 and only
clones containing the epitope recognized by the antibody were
identified. These minilibraries are using in selection with sera and
CSF from MS patient chosen in a period of single immune attack
and absence of clinical treatment. The aims of this project is to
provide a genetic dissection of the humoral immune response in
MS, offering the possibility to identify the epitopes involved, to
identify pre and subclinical condition of patients who are develop-
ing the disease, to follow the evolution of immune response, and,
finally, to hypothesize novel treatment strategies such as specific
antigen-tolerizing therapy.

P291

Protein tyrosine phosphatase gene polymorphism in multi-
ple sclerosis

O. Ferndndez, T. Orpez, F. Matesanz, L. Leyva, B. Rueda, G. Orozco,
M.]. Pinto-Medel, B. Oliver, B. Garcia, A. Alcina, ]. Martin; Clinical
Neurosciences Institute (Malaga, E); Lopez-Neyra Institute (Granada, E)

Alterations in the signalling pathway that regulate T-cell tyrosine
phosphorylation play an important role in multiple sclerosis (MS).
Tyrosine phosphorylation is regulated by the balanced action of
protein tyrosine kinases and protein tyrosine phosphatases. The
lymphoid-specific phosphatase, encoded by the Protein tyrosine
phosphatase gene (PTPN22), is important in negative control of
T-cell activation and in T-cell development. A functional polymorph-
ism at nucleotide 1858 in codon 620 (Arg620Trp) in the PTPN22 gene
has been associated with several autoimmune diseases in humans. The
aim of this study was to assess the potential role of the 1858C-T
variant of the PTPN22 gene in the predisposition to MS. We examined
the distribution frequency of the PTPN22 1858C-T polymorphism in
120 patients with clinically defined MS and 200 healthy controls, by
real time PCR with fluorescent allele-specific TagMan probes. The
genotype distribution was in the Hardy-Weinberg equilibrium both in
patients and controls. Allele and genotype distribution frequencies of
the PTPN22 1858C-T polymorphism in MS patients were not different
from those in the control population. Frequencies of 1858C/C,
1858C/T and 1858T/T genotypes were 87.5%, 12% and 0.5% in
controls and 83.3%, 15.8% and 0.9% in the patient group. Stratifica-
tion of MS patients according to their clinical phenotypes (RR and SP)
and gender revealed no significant differences. There are evidences of
common genetic variants that lead to immune dysregulation and
susceptibility to autoimmune diseases. The PTPN22 1858C-T poly-
morphism is, probably, one of the best examples, given that the 1858
T allele has been associated with a range of autoimmune diseases, such
as type I diabetes, rheumatoid arthritis, systemic lupus erythematosus,
Graves disease, juvenile idiopathic arthritis, Addison’s disease, Hashi-
moto thyroiditis and vitiligo. However, our data suggest that the
PTPN22 1858C-T polymorphism has no, or only a negligible effect on
MS susceptibility in the Spanish population, results also confirmed in
some other populations.
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Whole genome SNP association studies in multiple sclerosis
H. Abderrahim, ]. Wojcik, F. Martinelli-Boneschi, F. Esposito, ]. Yaouangq,
J. Hillert, T. Wells, G. Comi; Serono Pharmaceutical Research Institute
(Geneva, CH); San Raffaele Hospital (Milan, I); CHU Rennes (Rennes, F);
Karolinska University Hospital (Stockolm, S); Serono International S.A
(Geneva, CH); San Raffaele Hospital (Milan, I)

The genetic component of MS etiology is believed to result from
the action of allelic variants in several genes, each with small
individual effects, according to the restricted polymorphism model.
Genetic association studies are an effective approach for detecting
the effects of such common variants with modest effect. Our aim
was to identify susceptibility genes or markers that are associated to
MS in three independent Caucasian populations of Relapsing
Remitting, Secondary Progressive and Primary Progressive patients.
We enrolled and typed 3 different collections: one from Sweden
(323 MS patients and 368 healthy controls), one from France (396
patients and 384 healthy controls), and one from Italy (361 cases
and 234 healthy controls). An additional study was performed on a
pure primary progressive population (176 cases). Prior to association
studies, all cases and controls were genotyped for a limited number
of unlinked genetic markers (100) in order to assess genetic
homogeneity in each population. No stratification effect was
detected. We then performed whole genome association studies
using the Affymetrix 500K Single Nucleotide Polymorphism (SNP)
genotyping assay in each of the 4 collections. Genotyping has been
completed on these collections. A range of statistical tests (uni-
variate, Mantel-Haenszel, pBlast, NNBC) were performed to identify
the genes associated with the disease, either as causative or in
linkage disequilibrium with the markers used (SNPs). In addition,
the False-Discovery Rate has been assessed to adjust for multiple
testing issue. The validation of these results is currently ongoing, it
includes pathway analysis, high density genotyping, and functional
analysis.

P293

FOXP3 gene polymorphism in multiple sclerosis
N. Yildiz, N. Isik, I. Aydin, A. Unsal, G. Dreskeneli; Goztepe Educational
Hospital (Istanbul, TR); Istanbul University (Istanbul, TR)

Multiple sclerosis (MS) is widely believed to be an autoimmune
disorder. It is well recognized that both genetic and environmental
factors play an important role in the pathogenesis of MS. Immune
pathogenesis of MS centers on CD4(+) T lymphocytes. FOXP3
represent a key factor in the development and function of the
CD4(+) regulatory T cells which express the interleukin 2 (IL-2)
receptor alpha chain, CD25 and are effective in regulation of both the
adaptive and innate immune system. FOXP3 gene is localized on the
X chromosome encoding ‘scurfin’, which binds to the IL-2 promoter
and the granulocyte—monocyte colony-stimulating factor enhancer
near the “nuclear factor of activated T cell” (NFAT) site. FOXP3 repress
these genes, thus reducing IL-2 production by CD4(+) T cells.
Functional alteration of FOXP3 gene expression may promote the
development of autoimmune diseases, which is observed in type I
diabetes and autoimmune thyroiditis. Decreased CD4(+)CD25 regu-
latory T cell effector function was also reported in MS patients. In this
study, we screened a non-synonymous coding single nucleotide
polymorphism (rs2232369) of human FOXP3 gene in 148 MS patients
and 102 age and sex-matched controls and evaluated its association
with susceptibility or course of the disease. The distribution of this
polymorphism, which has not been screened in other populations
before, revealed that the polymorphic allele only detected in only 3%
of the control group. We observed no evidence of genetic association
between the FOXP3 polymorphism and MS. But further studies of
other polymorphisms are needed to establish the relation of FOXP3
gene with MS. This work was supported by the Research Fund of the
University of Istanbul (#BYP924).
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Genetic analysis of perforin gene polymorphisms in multi-
ple sclerosis

M. Camina, R. Martin, A. Navarro, C. Morcillo, R. Goertsches, E. Julia, X.
Montalban, M. Comabella; Vall d’Hebron University Hospital (Barcelona,
E); Universitat Pompeu Fabra (Barcelona, E)

Background: The etiology of multiple sclerosis (MS) remains
unclear, although it is considered to result from the interaction of
environmental factors in genetically susceptible individuals. A recent
genome study has provided evidence that chromosome 10g22.1 may
contain candidate genes for MS. We conducted an initial screen
focused on this locus and identified the perforin as a candidate gene
for MS susceptibility. The protein encoded by this gene is one of the
main cytolytic proteins of cytolytic granules, and it is known to be a
key effector molecule for T-cell- and natural killer-cell-mediated
cytolysis. Objective: To perform, by means of single nucleotide
polymorphisms (SNP), a case-control study of the perforin and apply
an indirect approach to infer at risk haplotypes from genotypes of
tested individuals. Methods: We genotyped 3 SNPs (SNP 1 located in
exon 2, SNP 2 in intron 1, and SNP 3 in the 5’ untranslated region)
spanning 5.4 Kb of the perforin in 512 healthy controls (HC) and 420
MS patients [323 relapsing remitting (RRMS) +secondary progressive
(SPMS), and 97 primary progressive (PPMS)], by using the 5’ nuclease
assay (Tagman®). All SNPs were stated to have minor allele frequen-
cies >0.10. Thermal cycling and end-point PCR analysis were
performed on an ABI PRISM® 7000. Statistical tests to determine
allele and genotype frequencies, linkage disequilibrium (LD) between
markers and at risk haplotype estimations were performed applying
the SPSS, Arlequin and PHASE software. Results: When allele and
genotype frequencies were compared between MS patients and HC,
SNPs 2 and 3 were found to be associated with MS (p <0.05). When
the case and control groups were stratified by gender, association was
observed only in the male population. In addition, haplotype
reconstruction revealed risk haplotypes strongly correlated with male
patients with the primary progressive form of MS. Conclusion: These
findings support the hypothesis that individual polymorphisms
within the perforin gene (or their combined haplotypes) may
influence genetic predisposition for MS, especially in male patients
with PPMS. Functional studies are currently in progress to investigate
differential gene expression patterns related to the risk haplotypes
found in PPMS patients.

P295

Influence of HLA DR2 on progression from clinically iso-
lated syndrome to clinically definite multiple sclerosis

V. De las Heras, M. Bartolome, A. Mas, A. Martinez, E. Urcelay, E. Gomez
de la Concha, R. Arroyo; Hospital Clinco San Carlos (Madrid, E)

Background: The Barkhof criteria of magnetic resonance imaging
(MRI) is one of the most important predictor for convertion to
“clinically definite”” multiple sclerosis (CDMS) after a first isolated,
well-defined neurologic event consistent with demyelination (clini-
cally isolated syndrome—CIS-). The human leukocyte antigen (HLA)-
DR2 allele is the best genetic predisposition factor of MS susceptibility.
Objective: We studied the influence of HLA-DR2 on progression of
CIS to CDMS in accordance with MRI results. Methods: Observa-
tional retrospective cohort study. Elegible subjetcs were patients who
had a first isolated, well-defined neurologic event consistent with
demyelination (monofocal or multifocal), and who had submmited
for follow-up at MS Unit since then up to five years at least. All
patients had studied with MRI and classified in accordance to Barkhof
criteria (three or more, and less than three criteria). Statistical analysis:
survival analysis with Kaplan-Meier test adjusted by MRI results.
Results: 1t was included 54 patients: 76% women (41). The more
frequents CIS were: sensitive (27.8%), optic neuritis (20.4%), brain
stem (18.5%) and spinal cord syndrome (13%). Median time to second
relapse (and therefore to CDMS) was 1.29 years (IQR 2.52). MRI

Multiple Sclerosis 2006; 12: S1-5228

results: 59.6% had three or more Barkhof criteria; 40.4% had two or
less. HLA-DR2 was present in 20 (37%) of the 54 patients. Survival
analysis for time to CDMS:There was no difference for HLA-DR2
adjusted for Bharkoff criteria. Conclusions: We did not found any
association of HLA haplotype DR2 with an increased odds for
convertion to CDMS in a shorter time.This results could be influenced
for the less prevalence of DR2 haplotype in Spanish population. Other
limitations of our study were: the low number of cases and the
retrospective nature of design.

P296

The role of glucocorticoid receptor gene polymorphisms in
disease progression in multiple sclerosis

L. van Winsen, T. Hooper-van Veen, E.F.C. van Rossum, ].W. Koper,
F. Barkhof, C.H. Polman, B.M.]. Uitdehaag; VU Medical Center (Amster-
dam, NL); Erasmus MC (Rotterdam, NL)

Background: Multiple sclerosis (MS) is a chronic inflammatory and
demyelinating disease of the central nervous system, in which
unknown environmental factors are thought to trigger disease in
genetically susceptible persons. Glucocorticoids (GC) play an impor-
tant role in controlling chronic inflammatory diseases like MS, and are
often used in the treatment of these diseases. Endogenous cortisol
may also play a role in the disease course and even in susceptibility. In
healthy individuals and in patients with MS, differences in GC
sensitivity have been described. Polymorphisms in the glucocorticoid
receptor (GR) gene may contribute to these differences, and thereby
influence the inflammatory response. Aim: To investigate the role of
three polymorphisms (N363S, ER22/23EK and the Bcl I C/G) of the GR
gene in disease course and susceptibility to MS. Methods: For three
polymorphisms in the GR, genotypes have been determined in DNA
from of 257 patients with clinically definite MS recruited from the MS
Centre at the VU medical centre (VUmc) Amsterdam and 178 healthy
controls. Regression analysis was used to investigate the influence of
these polymorphisms on onset type and age of onset, and MRI
parameters for lesion volume and atrophy. We corrected for the
presence of the two other polymorphisms, gender, disease duration,
onset type of the disease and use of interferon beta (IFNb). To
investigate whether clinical disease progression was influenced by
these polymorphisms, Cox regression analysis was performed. We
corrected for onset type and use of IFNb. To analyse the effect of
carriage of ER22/23EK, N363S, or the Bcl I variant G on disease
susceptibility, odds ratios were calculated. Results: InER22/23EK-
carriers, time to EDSS 6 was significantly shorter (median 98 months,
CI 95% 67 to 129), compared to non-carriers (median 204 months CI
95% 168 to 240), indicative of a more progressive disease. Moreover,
carriers of the ER22/23EK allele had a higher T1 lesion load compared
to non-carriers (median value 3.1 cm® versus 2.1cm®). This difference
remained significant after correcting for gender, disease duration,
onset type and use of IFNb (p=0.024; 95% CI of the difference:
0.59 cm® to 8.3 cm?®). Genotypes were equally distributed in HC and
MS patients. Conclusion: Our study indicates that ER22/23EK, a
polymorphism in the gene encoding for the GR, may be associated
with a more aggressive disease course in MS.

P297

Common transcriptional signature in the clinical forms of
multiple sclerosis: the role of downregulation of apoptotic
genes

E. Brini, P. Martini, V. Barbié, R. Furlan, C. Ferrandi, G. Comi, T. Wells,
M. Mariani, G. Martino, P.F. Zaratin; San Raffaele Scientific Institute
(Milan, I); Serono Research Institute (Rockland, USA); RBM/Serono (Coller-
etto Giacosa, 1); Serono Pharmaceutical Research Institute (Geneva, CH)

Multiple sclerosis (MS) is an autoimmune disease of the central

nervous system. Genes expressed in peripheral blood mononuclear
cells (PBMCs) are involved in the onset and development of different
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clinical forms of MS. In the present study we have investigated a
comprehensive gene expression profile of PBMC isolated from
Relapsing-Remitting (RR), Secondary Progressive (SP), Primary Pro-
gressive (PP) MS patients and healthy controls (CTRL) by using
microarray that carry out probes for 45000 genes, representing the
whole human genome and analyzed them with advanced computa-
tional methods. We have identified 1572 genes differentially modu-
lated (total/unique) in RRMS/CTRL (934/688); SPMS/CTRL (279/19)
and PPMS/CTRL (344/49). We did not find any differences between
SPMS and PPMS, but we did find a significant difference between
RRMS and the other MS forms. Downregulated genes greatly out-
numbered the upregulated genes in MS. 187 were found to be in
common in RRMS in stable remission, SPMS and PPMS and
consistently up- or down-regulated in comparison to PBMC from
healthy controls. A selection of 96 genes (out of 187) based on
Ingenuity software functional pathways relevant to MS leaded to RT-
PCR validation of 75 genes that implicate underlying processes
involved in MS pathogenesis. In particular 29 cell death/apoptotic
genes were found to be consistently downregulated in all the clinical
forms. It is interesting to note that MS is reported to involve
mechanisms that abrogate apoptosis of autoreactive T cells therefore
the above genes may have implications for the design of new
therapies for MS.

P298

Proteomic-based profiling of biological fluids in multiple
sclerosis

M. Johnson, K. Theti, R. Rafig, A. Stanley, ]. Peng, D. Thompson, R. Banks;
Leeds General Infirmary (Leeds, UK); St. James’s University Hospital
(Leeds, UK)

Proteomic approaches allow simultaneous analysis of hundreds to
thousands of proteins/peptides, facilitating discovery of potential
markers of activity and pathogenesis in multiple sclerosis (MS). It is
recognised however that in addition to the technological challenges
in such studies where the relative abundances of different proteins
may range up to 10'? fold, the reliability of the results is crucially
dependent on the sampling methods used. Using cerebrospinal fluid
(CSF) and blood samples we have examined the effects of pre-
analytical and analytical factors on the profiles obtained so that
optimum procedures can be developed for proteomic analysis of fluids
to facilitate marker discovery in MS. Blood and CSF samples were
subjected to various different pre-analytical conditions (type of tube,
duration and temperature prior to centrifugation and storage) before
being centrifuged, and stored at —80°C. Samples were then analysed
by two-dimensional polyacrylamide gel electrophoresis (2D-PAGE)
and surface enhanced laser desorption ionisation mass spectrometry
(SELDI). In addition, we explored the effects of specific sample
preparation methods prior to analysis, comparing acetone versus
ethanol precipitation, Zeba desalt spin columns, 2-D Clean Up kit and
Agilent MARS antibody-based depletion. Marked effects of sample
processing were seen, particularly with elapsed time after collection
and particularly for SELDI profiles. The effects were very peak-specific
rather than global in nature. Methods of sample processing prior to
analysis were also critical and very specific in terms of the differences
seen. For example ethanol precipitation consistently resulted in good
recovery and concentration with the visualisation of several lower
abundance peaks but the loss of several peaks <4kDa on IMAC chips.
The MARS depletion columns allowed the visualisation of several
lower abundance proteins on 2D-PAGE and although apparently
removing >40 proteins rather than the 6 expected, sequencing
showed these to be fragments of the 6 intended proteins indicating
a high degree of specificity and reproducibility. Based on the results
presented, we conclude that sample collection and processing is
critical in determining the quality and interpretation of the results
from proteomic profiling studies and show selected examples to
illustrate the contribution of proteomic profiling to finding potential
disease-related or treatment-related protein changes in patients
with MS.
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Time-course differential gene expression patterns of periph-
eral blood mononuclear cells from interferon-beta 1a (IM)
treated multiple sclerosis patients disclose potential therapy
related biomarker genes

R. Goertsches, D. Koczan, M. Ernst, P. Serrano-Fernandez, S. Moeller,
U. Zettl; University of Rostock (Rostock, D)

Applying high density microarray technology to find new prognostic
and diagnostic markers in peripheral blood cells after therapeutic
intervention opens great perspectives regarding responsiveness or
patient subclassification and has an ethical impact on the acceptance
of cost-intensive treatment. Interferon beta (IFNb) therapy in
patients with MS has proven efficacious, but appears suboptimal in
terms of therapy responder rate. A systematic time-course microarray
experiment and comprehensive gene expression analysis of sets of
genes from IFNbla treated MS patients will provide a rational basis
for optimized or novel therapeutic strategies aimed at modulation of
the disease course. It is intended to detect and confirm surrogate
biomarkers for therapeutic intervention-related molecular candidates
in human PBMCs, to infer mechanism(s) of action affiliated to the
effect(s)/pathways of applied MS drug, and to discern RNA-signatures
derived from (non-)responders to treatment. Employing the Affyme-
trix HGU133 set (33 000 genes), we perform an ongoing full genome
study monitoring 20 patients receiving IFNbla (i.m., once weekly)
over a period of 24 months. Samples were collected before first
treatment (t0), after 1 and 4 weeks, 1 year and will be drawn at
future dates. Extensive analysis of generated longitudinal data was
realized, accounting for within-subject correlation of longitudinal
gene expression data. Comparing later time points versus tO,
dynamic expression changes in individual RNA profiles could be
recognized. 115 genes showed increased or decreased expression
levels in minimum 75% of the patients. Between ascertained genes
were 5 IFN modulated, 20 immune response related, 5 identified in
host defense and 3 in inflammatory responses. Besides of modulating
interferon responsive genes, IFNbla may also alter the stability
and coordination of cell components, as 30 genes were implicated
in protein and lipid metabolism, cell adhesion and signaling,
cytoskeletal (re-)arrangement and the ubiquitin pathway. The ex-
pression changes of these genes could be an important ancillary
diagnostic tool.

P300

R92Q mutation in the TNFRSFIA gene in two mul-
tiple sclerosis patients with flu-like symptoms and
fatigue

T. Kiimpfel, L.A. Hoffimann, R. Hohlfeld, P. Lohse; Institute of Clinical
Neuroimmunology (Munich, D); Institute of Clinical Chemistry
(Munich, D)

Background: Tumor necrosis factor receptor-associated periodic
syndrome (TRAPS; MIM 142680) is an autosomal dominant auto-
inflammatory disorder caused by mutations in the TNFRSF1A gene
on chromosome 12p13. It is usually characterised by episodes of
inflammation with fever, abdominal pain, myalgia, exanthema,
arthralgia/arthritis, and ocular involvement. However, the pheno-
typic spectrum can vary significantly and has broadened in the
past years. Cases: We describe two patients with relapsing
remitting multiple sclerosis (MS), who were treated with interfer-
on-beta la and reported additional symptoms such as arthralgias,
myalgias, and fatigue. These complaints gradually became worse
and occurred in episodes (lasting 3—4 days) independently of IFN-
beta injection. Detailed past medical history revealed that these
symptoms were already present periodically before the onset of
MS. Several rheumatologic investigations had been performed
without any pathological findings. An autoinflammatory syndrome
was suspected and molecular genetic testing for TRAPS indeed
revealed a heterozygous ¢.362G > A replacement in exon 4 of the
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TNFRSF1A gene in both patients, resulting in the substitution of
residue 92, arginine (CGG), by glutamine (CAG). In patient 1, the
mother also tested positive for this mutation, and, in patient 2,
two family members had a history compatible with TRAPS.
Conclusion: We have identified two patients with MS, who were
carriers of the TNFRSF1IA R92Q mutation. These two patients
suffered from late-onset TRAPS which manifested mainly with
flu-like symptoms and fatigue, while fever attacks, which are
typical for TRAPS manifesting during childhood, were lacking.
TRAPS can therefore be an important differential diagnosis in MS
patients with rheumatological problems. A detailed medical and
family history may also hint to an autosomal dominantly inherited
disorder.

P301

Genome-wide association study wusing high-density SNP
arrays on pooled genomic DNA from relapsing-remitting
multiple sclerosis patients and healthy controls

M. Comabella, G. Craig, M. Camiria, M. Tintoré, ]. Rio, N. Téllez,
X. Montalban, R. Martin; Vall d’Hebron University Hospital (Barcelona,
E); TGen (Phoenix, USA)

Background: A large body of evidence supports the idea that
multiple sclerosis (MS) is a complex disorder resulting from an
interaction between an inherent genetic susceptibility and environ-
mental exposures such as viral infections. Regarding the genetic
background, only genes of the HLA-class II region have consistently
been associated with MS, and it has been estimated that they may
confer up to 50% of the genetic risk. Genome-wide case-control
association studies are a powerful approach to identify genes that
predispose to genetically complex disorders. The current development
of dense, genome-wide genotyping technologies allows, for the first
time, a hypothesis-free approach to unravel the genetics of complex
disorders such as MS. Objective: To identify genes that confer
susceptibility to MS by means of a genome-wide case control
association study using high-density single nucleotide polymorph-
isms (SNPs) arrays. Methods: DNA from 250 relapsing-remitting (RR)
and secondary progressive (SP) MS patients and 250 sex-matched
healthy donors was pooled and nine pooling replicates for cases and
nine pooling replicates for controls were hybridized to high-density
SNP arrays (Affymetrix GeneChip Mapping 500K). SNPs were ranked
based on statistical tests that incorporated both relative allele signals
(RAS)-1 and RAS-2, SNP variability between pools, and allelic frequen-
cies. Top scoring SNPs were selected for validation by means
of individual genotyping in a confirmatory and independent cohort
of cases and controls comprised of DNA samples from 100 RRMS and
SPMS patients and 100 controls. Results and Conclusions: Gen-
ome-wide association study using SNP arrays in MS patients
and healthy controls lead to a number of candidate genes that
conferred susceptibility for the disease. The use of high-density
genotyping technologies in association studies may prove to be
a powerful tool to uncover the genetic component of complex
disorders such as MS.

P302

Regulation of genes for adhesion molecules in
central nervous system glial cell cultures by mixtures of
cytokines

R. Lisak, B. Bealmear, L. Nedelkoska, ]. Benjamins, B. Yao, S. Land; Wayne
State University (Detroit, USA)

Adhesion molecules are important in development and function of
the Central Nervous System (CNS), including migration and matura-
tion of neurons and glia and axon (Ax)-glial cell interactions. Little is
known about the effects of cytokines (CY) present in the CNS in
multiple sclerosis (MS) on glial cell expression of adhesion molecules.
We have previously described CY-induced early gene regulation of
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adhesion molecules important in immune and vascular system cells
(Mult Scler 12: 149, 2006), and now extend our analysis to other
adhesion molecules implicated in glial and Ax function. We incubated
mixed rat CNS glial cell cultures with CY mixtures typical of Th1 and
Th2 lymphoyctes and monocyte/macrophages (M/M). The mixture
for Th1 CY consisted of rat recombinant (rr)IL-2, rrG-CSF, and rrTNF-
a; for Th2 CY, rrIL-4, rrIL-5, rrIL-10, porcine TGF-b1 and rrG-CSF; and
for M/M CY, rrlL-1a, rrIL-1b, 1r IL-6, rrIL-12p40 and rrTNF-a. We then
examined gene expression at 6 hours (early gene expression) employ-
ing Affymetrix microarray gene chips, concentrating on several
adhesion molecules known to be important for CNS cells. In these
screening experiments we considered increases or decreases of >2
fold in gene expression compared to control cultures as significant.
We find changes in expression of genes for several proteoglycan
proteins. Expression of the gene for syndecan 4, a heparin sulfate
binding proteoglycan core protein, was upregulated by Thl and
M/M CY and downregulated by Th2 CY. Genes for other proteogly-
cans were also affected with upregulation for glypican 3 by Th2 CY,
for serglycin by Th1 CY and downregulation of perlecan by Th1 CY.
Changes in expression of genes for adhesion molecules that are
members of the immunoglobulin superfamily were also observed,
including upregulation of Tenascin C by Th2, upregulation of
neurotrimin by M/M and Th2 CY, downregulation of nidogen
(entactin) by M/M and Th2 CY and of contactin 4 (Ax-associated
adhesion molecule) by Th2 CY. The expression of message for claudin-
7, a tetraspan protein involved in tight junction formation, was
modestly downregulated by Th2 CY; this protein is expressed on CD4
cells, and downregulated in tumor progression, but not previously
identified in glia. Changes in expression of the proteins controlled by
these genes have the potential to affect cells important in neuronal
and oligodendroglial function and thus regulate both the evolution of
lesions in MS and also the protection and repair of neurons/Ax and
oligodendrocytes/myelin.

P303

Cannabinoid receptor type 2 expression in relapsing-remit-
ting multiple sclerosis

P. Gonzilez Pérez, A.]. Sanchez, V. Garcia, E. Ramil, A. Garcia-Merino;
Clinica Puerta de Hierro (Madrid, E)

Introduction: Two types of cannabinoid receptors, CB1 and CB2,
have been identified so far. CB1 receptor is widely distributed in the
central nervous system, whereas CB2 is mostly present in immune
cells. In both systems, these receptors seem to be involved in complex
regulatory functions. Cannabinoids are known to suppress or alleviate
the animal model of MS through complex and ill defined mechan-
isms. The presence of CB2 receptors in immune cells raises as well the
possible implication of the endocannabinoid system in the modula-
tion of the altered immune response that exists in multiple sclerosis
(MS). No information is available on the possible role of cannabinoids
as immunomodulators in MS. In this report we analysed the expres-
sion of CB2 receptors in peripheral blood mononuclear cells (PBMCs)
from patients undergoing a relapse, and 3 months later. Methods:
Blood was drawn from 17 patients with relapsing remitting (RR) MS,
devoid of immunomodulator or immunosuppressant therapy and
undergoing a clinical relapse, before the institution of steroid therapy
(sample 1) and 3 months later (sample 2). Total RNA was isolated from
PBMCs by RNeasy Mini kit (Quiagen) and transcribed into cDNA using
GeneAmp gold RNA PCR Core Kit (PE Biosystems). PCR amplification
was performed using primer sets specific for human CB2 and the
succinate dehydrogenase complex (SDHA); SDHA was used as the
housekeeping gene. The LightCycler-FastStart DNA MasterPlus SYBR
Green I Kit (Roche Diagnostics) was used for the amplification and
detection of CB2 by real-time RT-PCR. To refer results, expression
values were normalised according to those of the housekeeping gene;
a quotient between results of samples 1 and 2 was established.
Results and Conclusion: In 15 patients no significant differences
were observed between samples corresponding to relapses and those
taken 3 months apart. In one patient, the CB2 mRNA expression was
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significantly higher during relapse, and in another patient, it was
higher during remission. Our results do not suggest a a clear
involvement of the CB2 receptors in the modulation of the clinical
relapses in MS; however, further studies may be needed to draw
definite conclusions.

P304

Polymorphisms of the human cannabinoid receptor gene
(CNR1) in multiple sclerosis

P. Gonzadlez Perez, P. Ortiz, A.]. Sanchez, R. Arroyo, E. Ramil, V. De las
Heras, E. Urcelay, A. Garcia-Merino; Hospital Clinico Puerta de Hierro
(Madrid, E); Hospital Clinico San Carlos (Madrid, E)

Two types of cannabinoid receptors, CB1 and CB2, have been
identified so far. CB1 receptor is widely distributed in the central
nervous system, whereas CB2 is mostly present in immune cells. CB1
receptor gene (CNR1) is the only receptor accesible to genotyping
thanks to a microsatellite polymorphism (AAT)n with nine alleles. In
humans, CNR1 is located on chromosome 6 at 6ql4-ql5. The
involvement of CBI1 receptors in the regulation of critical neuro-
transmitters such as glutamate, their regulation by corticosteroids and
their modulation in the course of experimental allergic encephalo-
myelitis, raises the possibility of a role as modifyers of multiple
sclerosis (MS) expression. Methods: Genomic DNA from 133 MS
patients, 90 with relapsing remitting (RR) and secondary progressive
(SP) MS and 43 with the primary progressive (PP) variety, and 92
healthy controls (HC) was obtained by DNAzol, and analysed by PCR.
The amplified PCR products were separated in polyacrylamide gels.
Results: The commonest allele found in the two groups was number
4. It was present in 34% of the HC, and in 24% of the MS patients.
Allele 4 frequency was significantly higher in HC than in PP-MS
patients (34 vs. 15%; OR: 2.92, 95% CI 1.44-6.01; p =0.001) and was
significantly higher in RR+SP —MS than in PP —MS patients as well
(28 wvs. 15%; OR: 2.22, 95% CI 1.08-4.61; p=0.018). Allele 8
frequency was significantly higher in PP-MS patients than in the
RR+SP varieties (34.9 vs. 19%; OR: 2.3, 95% CI 1.24-4.28; p =0.004)
and was higher in PP-MS patients than in HC (34.9 vs. 25%; OR: 1.55,
95% CI 0.86-2.8; p=0.12). Considering the possible influence of the
length of the repeats on gene regulation, alleles were divided
according to their length into a short group (<S5) and a long group
(>5), which produced three genotypes: one heterozygous (<5/>35)
and two homozygous (<5/<5; >5/>35) genotypes. PP-MS patients
and HC showed a significant difference in the frequency of the >5/>
5 homozygous genotype (62.8 vs. 38%; OR: 2.75, 95% CI 1.22-6.23;
p =0.007) and in the frequency of the <5/ > 5 heterozygous genotype
(32.6 vs. 52.2%; OR: 2.26, 95% CI 0.99-5.18; p =0.033). RR+SP-MS
patients and HC had a similar allele and genotype frequencies.
Conclusions: Using the AAT polymorphism of the CNR1 gene, a
significant association was found in allele and genotype frequencies in
PP-MS patients when compared to HC. No significant differences were
seen in the allele or genotype distribution between RR+SP-MS
patients and HC.

Disease modifying therapy
P305

Combined therapy with mitoxantrone and methyl-predni-
solone in multiple sclerosis

P. Mihancea, Cristina M. Brisc, N. Havasi, Ciprian Brisc; University of
Oradea (Oradea, RO)

Background: The aim of our study is to compare the therapeutic
effect of mitoxantrone (MX) combined with methyl-prednisolone
(MP) and on the other hand, the therapeutic effect of MP as mono-
therapy upon multiple sclerosis (MS). Methods: The study was done
on a batch of 15 patients hospitalized into the Clinic of Neurology II
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of Oradea with secondary progressively multiple sclerosis (SPMS),
who received a unique dose of 12 mg/square meter of MX IV at each
3 months plus 0.5 mg of MP IV for 5 days also at each 3 months. In
parallel other 15 patients interned in the same clinic were adminis-
tered 0.5 mg of MP 1V, for 5 days a 3 months interval, as mono-
therapy. The duration of therapy at each batches lasted for
21 months. The patients with MS had an increased activity of the
disease, which fulfilled the Mc Donald’s criteria for a clinically
manifested disease and who had residual neurological deficiencies.
The score containing the Expanded Disability Status Scale (EDSS) was
monitored at each 3 months and the number of lesions at Nuclear
Magnetic Resonance (NMR) at the beginning of the therapy and after
21 months of therapy at both batches. Results: During the
21 months therapy period patients who received MX in combination
to MP had an obviously decreased trimester average of EDSS than the
ones who were administered only MP, and the EDSS modifications
related to the very moment of initializing the therapy were
significantly less at the group of patients who followed the
combined therapy, in comparison to the ones that used only MP
as a mono-therapy. At MNR 75% of the patients from the group that
used a combined therapy were found with no new lesions in
comparison to 25% of the patients using MP as single therapy, over
a 21 months interval. Conclusions: The results obtained in our
study based on the clinical observations and MNR prove that
treatment with MX in combination with MP is significantly more
efficient than the therapy with MP as mono-therapy. MX plus MP
reduce the neurological disability, the frequency of relapses and
induces in important decrease of new lesions appearing, which
indicates a direct effect upon the demyelization of the central
nervous system. The trimester mono-therapy with MP induces fewer
modifications upon the SPMS.

P306

Intravenous synthetic peptide MBP8298 significantly
delayed disease progression in a class II-defined cohort of
patients with progressive multiple sclerosis

1. Catz, K. Warren, L.Z. Ferenczi, M.]. Krantz; University of Alberta
(Edmonton, CAN)

Objective: To assess the clinical efficacy of MBP8298 administered IV
to patients with chronic progressive MS. Background: MBP8298 is a
synthetic peptide that corresponds to residues 8298 of human MBP,
a sequence that is the immunodominant target of both B-cells and T-
cells in MS patients with HLA haplotype DR2. IV administration of
MBP8298 according to the principle of high dose tolerance induction
resulted in long term suppression of anti-MBP autoantibody levels in
cerebrospinal fluid of a large fraction of progressive MS patients.
Design and Methods: 500 mg of MBP8298 was administered IV
every 6 months, in a 24 month double blind placebo controlled Phase
IT clinical trial in 32 patients with progressive MS. Clinial efficacy was
assessed by changes in EDSS scores. Results: Contingency analysis of
results from all patients at 24 months showed no significant difference
between MBP8298 and placebo treatments (n =32, p =0.29). Subset
analysis by HLA-DR haplotype showed a statistically significant
benefit of MBP8298 treatment in patients with HLA haplotypes DR2
and/or DR4 (n =20, p=0.01). Long term treatment and follow-up of
patients in this responder group showed a median time to progression
of 78 months for MBP8298 treated patients compared to18 months
for placebo treatment (Kaplan-Meier analysis, p =0.004). Anti-MBP
autoantibody levels in the CSF of most MBP8298 treated patients
were suppressed, but antibody suppression was not predictive of
clinical benefit. Anti-MBP autoantibodies that reappeared in the CSF
of one patient at 36 months, while under treatment with MBP8298,
were not reactive with the MBP8298 peptide in vitro. Conclusions/
relevance: The identification of a responder subgroup (62.5% of
the patients in this study) enables a more efficient design for a
large confirmatory clinical trial of MBP8298. Patients with certain
other less common HLA-DR haplotypes may also respond to
this treatment.
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P307

Severe lymphopenia and opportunistic infection as a com-
plication during a so-called harmless alternative therapy for
multiple sclerosis

V. Desestret, C. Renoux, R. Marignier, C. Confavreux, S. Vukusic; Hopital
Neurologique Pierre Wertheimer (Lyon, F)

We report a patient who developed severe iatrogenic side-effects
while taking a so-called alternative therapy as a treatment for MS.
A 33-year-old woman presented in December 2005 with a respiratory
failure secondary to a Pneumocystis carinii bilateral pneumopathy.
Her respiratory condition required mechanical ventilation for two
months. During this period, she developed a right flaccid hemiplegia
and an aphasia, which was reported to a left deep median cerebral
artery stroke. Blood testings revealed a severe lymphopenia (100 cells/
mm?®) involving CD4+ and CD8+ T-cells altogether, without HIV
infection. She had a history of clinically definite MS, with at least 6
relapses involving the brainstem and the optic nerve. CSF evaluation
was positive for oligoclonal bands. The first and only MRI scan
performed in 1995 showed a single lesion in the medulla, suggestive
of an inflammatory lesion. She had been treated with azathioprine
from 1995 to 2001. Since then she turned to so-called alternative
therapies. In June 2005, she started to take SOVITA and VITORAL, a
treatment developed and diffused by Yangos Solomides, which is a
non-labelled remedy distributed under the counter. An extensive
check-up, including viral serologies and a myelogram, failed to find an
explanation to the severe lymphopenia. The patient had not been
exposed to any environmental toxic agent. She had not taken any
other drug but the Solomides treatment since 2001. Solomides
treatment is an inhomogeneous preparation that contains some
potentially toxic agents, such as urethan, which is known to be
lymphotoxic and can induce profound and long lasting lymphopenia.
Patients who take those drugs are not advised to have any biological
follow-up. In our patient, the severe, uncontrolled lymphocytic
depletion lead to a life-threatening opportunistic infection. It is not
clear if the stroke can be related to the drug or not. Patients suffering
from chronic diseases like MS, that can not be cured, often turn to
so-called alternative therapies considered harmless. They are therefore
usually not discouraged by their neurologist to continue the treat-
ment. Our case demonstrates that those treatments may sometimes be
dangerous and that doctors should be more cautious about them.

P308

Inflammatory demyelinating events associated with anti-
tumour necrosis factor treatment

A. Fromont, ].F. Maillefert, D. Audry, T. Moreau; University Hospital
(Dijon, F)

Background: Tumor Necrosis Factor alpha (TNF-a) an inflammatory
cytokine has been implicated in certain inflammatory diseases
including Multiple Sclerosis (MS), Rheumatoid Arthritis (RA) and
Crohn disease. Anti-TNF therapy for RA has been associated with
monophasic inflammatory CNS demyelination and possibly could
worsen known MS. Objective: We report two new cases of inflam-
matory CNS demyelinating event induced by anti TNF therapy. Case
report: A 42 year old woman with a 5 year history of RA presented
with right ocular pain and decreased vision in her right eye (4/10). She
has been treated with Humira® for almost one month with dramatic
efficacy. Visual evoked responses were altered with low amplitude on
her right optic nerve. MRI of brain made four months later was
normal. The second case is a 43 year old man presented with
paroxysmal dysarthria and dizziness. He has been diagnosed with
RA at age 33 and was treated with Remicade® for two years. MRI of
brain revealed several T2 hyperintensities within white matter with-
out gadolinium enhancement. The MRI control made three months
later has showed any new lesion. Spinal fluid analysis was normal. In
these two cases, patients improved after discontinuing treatment.
Conclusion: The mechanism underlying the development of
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inflammatory CNS demyelinating events is not well known. The
mean duration of therapy before development of neurologic symp-
toms is five months. In most cases, patients show complete or partial
resolution of their symptoms after discontinuing anti-TNF therapy.
Sometimes diagnosis of MS is made on the basis of polyphasic
occurrence of neurologic events and MRI findings independent of
anti-TNF cessation. Patients who develop neurologic symptoms while
on any anti-TNF medication should be monitored closely with
frequent MRI.

P309

Efficacy of mitoxantrone and intrathecal triamcinolone
acetonide treatment in chronic progressive multiple
sclerosis patients

K. Hellwig, T. Mueller, C. Lukas, S. Schimrigk; St. Josef Hospital
(Bochum, D)

Treatment approaches are rare for chronic progressive patients with
multiple sclerosis. Objective was to evaluate the clinical benefit of
repeat intrathecal application of the sustained release steroid triamci-
nolone acetonide or the administration of mitoxantrone in two
similar cohorts of chronic progressive patients with multiple sclerosis
in an open label fashion. EDSS scores significantly decreased after the
first six intraspinal triamcinolone acetonide injections, which were
performed every third day, and then remained stable. Walking
distance significantly increased and did not reduce until the end of
the one year lasting trial period. Mitoxantrone treatment did not
improve the EDSS score, however no further significant deterioration
appeared. Walking distance did not significantly decrease. Both
treatment regimes were safe, the patients experienced nearly no side
effects. Triamcinolone acetonide application provided a clinical
benefit, whereas mitoxantrone administration prevented further
worsening of multiple sclerosis symptoms. We stress, that only
specialists with a broad experience of intraspinal triamcinolone
acetonide application and mitoxantrone administration should
perform both kinds of therapy only after a careful information and
risk-benefit evaluation in cooperation with the patient. Future trials
will show the efficacy of combination of both treatment approaches
in chronic progressive patients with multiple sclerosis.

P310

Comparison of the efficacy of interferon-beta 1-b and
azothioprine in secondary progressive multiple sclerosis:
results of a 3-year open controlled prospective study

N.S. Oztekin, M.F. Oztekin; SB Diskapi Hospital (Ankara, TR)

Background: Both Interferon beta 1-b and azothioprine (AZA) are
effective in reducing relapse frequency in RR MS. However some
patients’ response to interferon beta 1-b is poor and some deny to
usejections for a long period of time. On the other hand no
prospective study has compared the efficacy of the two drugs in
secondary progressive Multiple Sclerosis (MS). Objective: The aim of
the study is to asses the relative efficacy of these two drugs in patients
with secondary progressive multiple sclerosis and compare the results
with control group. Method: 39 patients with secondary progressive
MS were enrolled to the study and all of them were recruited among
secondary progressive MS patients receiving IFNB1-b treatment.
Patient selection criteria for the study was two or more relapses
requiring corticosteroid treatment or detorioration by at least 0.5
points on EDSS while on IFNB1-b in the preceding year. 13 patients
whose response was good to IFNB1-b stayed on their regimen. The
remaining 26 patients whose response was inadiquate was assigned
either to receive either AZA (n=16, 50 mg t+d, oral) or non
treatment (n =10). Mean EDSS of the patients were 5.5. Safety was
assessed in terms of advers reactions and labaratory measures graded
according to WHO toxicity scale. Efficay is determined by changes in
relapse rate and MRI results. Results: All the patients completed the
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study period. Two patients in the AZA treated group had mild
lymphopenia which totally recovered with lowering of dose. Annual
relapse rate was 0.84 in IFNB-1b group, 1.27 in the AZA group and 1.49
in the non treated group and the results were not statistically
significant (p =0.005). There was a significant trend for EDSS increase
in the AZA and untreated groups (p=0.0045) Total lesion load
measured by MRI unchanged in the IFNB1-b and AZA treated groups
whereas increased in the untreated group at the 12th, 24th and 36
months of the study period. Conclusion: The results of this 3 year
prospected controlled study revealed that IFNB1-b has a prominent
effect in reducing relaps rate, disability, MRI lesion load and activity
compared to AZA treated and control groups in patients with
secondary progressive MS. AZA treatment requires strict clinical and
laboratory monitoring during treatment and found to be less effective
compared to IFNB1-b treated group although the patients were
recruited among the patients with poor response to IFNB1-b.

P311

Analysis of reasons for DMD therapy discontinuation
R. Talab, M. Valis, M. Talabova; University Hospital (Hradec Kralove, CZ)

Multiple sclerosis (MS) is a chronic inflammatory autoimmune
disorder of the central nervous system (CNS) with not cleary under-
stood causes. Therapy of MS should be always complex and systema-
tic, appropriate for the stage and form of the pathological process. The
most important role in the therapy of the relapse/remittent form of
the disease is played by disease modifying drugs (DMD). Materials
and Methods: We retrospectively analyzed patients with the R/R
form of MS who discontinued therapy with DMDs in a 10 year period
(1996-2005). In this period treatment of 303 patients was started in
the MS centre. In the same time period a total of 23 patients, i.e. 7.6%,
discontinued the treatment. We compared the incidence of relapses
and relapse rate and also the degree of disability using the EDSS score.
We discuss various causes of DMD therapy discontinuation. Results:
The median age of the 23 patients who discontinued the DMD
therapy (14 women, 9 men) at the beginning of therapy was 41 years
(25-57), duration of disease 1-19 years, median =35, and the degree
of disability evaluated using the EDSS was 1.5-4.0, median 3. The
number of disease attacks used for indication of DMD therapy, i.e. in
the past 2 years, was 5.0, relapse rate 2.5. The DMD therapy of this
group of patients lasted on average 30 months (1-96 months). During
therapy patients suffered from 0-35 relapses, median =2, and there
was a progression of disability in this time period (median =30
months) to EDSS =4.5, i.e. increase by 1.5. Discussion: The most
common cause of discontinuation of DMD therapy was its lack of
effect manifested by secondary progression of the disease. The total
percentage of DMD therapy discontinuation was 7.6% of patients.
From the clinical point of view, progression of disability was detected:
on average by 1.5 EDSS over 30 months. Also the frequency of disease
relapses was on average 2 over the studied period. Very interesting was
the group of 5 patients (21.8%) who discontinued the therapy on their
own request due to psychological problems with the required drug
injections or due to doubts about the efficacy of the treatment.
Conclusion: The analysis of 303 patients with R/R form of MS treated
with DMDs over the period of 10 years showed treatment disconti-
nuation in 7.6% mostly (in 65.3%) due to lack of effect, permanent
occurence of relapses and disability progression.

P312

Higer serum uric acid levels after treatment with interferon-
beta-1b (Betaferon®)

G. Toncev, S. Miletic Drakulic, Z. Knezevic; Clinical Hospital Centre
Kragujevac (Kragujevac, CS)

Background: Interferon beta is a safe and efficacious treatment for

relapsing multiple sclerosis (MS). On the other hand there is some
evidence that uric acid, as scavenger of peroxynitrite, is involved in
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MS pathology and that increasing of serum uric acid levels may have
beneficial therapeutic effect. Objective: The aim of this study is to
investigate serum uric acid levels in MS patients before and after one
year treatment with interferon beta-1b. Methods: Blood samples
from 26 MS patients (6 male and 20 female; mean age 33.46+7.89
years; mean duration of disease 6.38 +3.9 years; mean EDSS 1.79 +
0.63) before and after interferon beta-1b treatment (months 0, 6 and
12) were analyzed. Serum uric acid were measured using a quantitative
enzymatic assay (Elitech diagnostic, Sees, France). Results: We
observed significantly linear trend (p=0.024) in increasing serum
uric acid over the time. MS patients had significantly increased
serum uric acid levels on month 12 (after one year treatment),
than those on month O (beginning of treatment) (250.11+
69.38 pmol/l vs. 212.27+67.99 pumol/l; p=0.029, Wilcoxon
Mann-Whitney U-test). We did not found significantly differences
in serum uric acid levels between month 0 and month 6 (p=
0.341) and between month 6 and month 12 (p=0.170). We also
observed significantly decreasing in annual relapse rate after one
year of Betaferon treatment (0.75+0.3 before treatment vs. 0.27 +
0.6 after treatment; p =0.000, T-test). Conclusions: These results
implicate that one of the beneficial effect of interferon beta 1b in
MS might be based on the elevation of uric acid as a natural
scavenger of peroxynitrite.

P313

Rational treatment algorithms for relapsing multiple
sclerosis
J. Herbert; NYU Hospital for Joint Diseases (New York, USA)

Background: Rational algorithms have not yet been developed
which stratify treatments by MS subtype. This is due in part to
disease heterogeneity, poor predictive ability, and the absence of a
classification system which differentiates patients according to
disease severity. Objective: To devise rational treatment algorithms
for relapsing Multiple Sclerosis (MS). Method: In these proceedings,
a new classification system has been proposed for MS, based on
disease severity (following Roxburgh et al., Neurology, 2005). Six
subpopulations are defined, of equal prevalence in the reference
population. Severity assignments are based on single cross-sectional
Expanded Disability Status Scale (EDSS) measurements made at least
one year after disease onset. Based on this classification, two
possible treatment algorithms are proposed and compared. They
differ only in degree of intervention; thus, algorithm 2 is frame-
shifted by one step towards more aggressive treatment. Results:
Using treatment algorithm 1, patients with MS severity Grade 1
would require no treatment; with Grade 2A, treatment with
Avonex, Betaseron, Copaxone, or Rebif (ABCR); with Grade 2B,
ABCR+ pulse steroids (PS) or pulse IVIg; with Grade 3A, ABCR+PS
or pulse IVIg+oral immunosuppressant; with Grade 3B, ABCR+PS
or pulse IVIg+parenteral immunosuppressant, OR Tysabri alone;
and with Grade 4, ABCR+PS+parenteral immunosuppressant+
plasmapheresis, OR Tysabri alone. Alternatively, treatment algo-
rithm 2 shifts the treatment recommendations towards a more
aggressive treatment modality. Using treatment algorithm 2, pa-
tients with MS severity Grade 1 would require treatment with
ABCR; with Grade 2A, ABCR+PS or pulse IVIg; with Grade 2B,
ABCR+PS or pulse IVIg+oral immunosuppressant; with Grade 3A,
ABCR+PS or pulse IVIg+parenteral immunosuppressant, OR Ty-
sabri alone; with Grade 3B, ABCR+DPS+parenteral immunosup-
pressant+ plasmapheresis, OR Tysabri alone; and with Grade 4,
ABCR+ PS + parenteral immunosuppressant+ plasmapheresis, OR Ty-
sabri alone. Conclusion: Subpopulations of MS patients may be
defined after one year’s duration and assigned to different treat-
ment cohorts based on predicted disease severity. The stratification
strategy suggested here provides a framework for devising rational
therapeutic algorithms and for the design of therapeutic trials
comparing homogeneous subpopulations to determine optimal
treatment interventions.

Multiple Sclerosis 2006; 12: S1-5228

Downloaded from http://msj.sagepub.com at SIMON FRASER UNIV on May 31, 2007
© 2006 SAGE Publications. All rights reserved. Not for commercial use or unauthorized distribution.


http://msj.sagepub.com

S82  Abstracts

P314

Neurological consequences of delay treatment in early relap-
sing-remitting multiple sclerosis. A five-year follow-up
study

B. Casanova, I. Bosca, A. Pascual-Lozano, C. Valero, F. Coret; Hospital
Universitari La Fe (Valéncia, E); Hospital Arnau de Vilanova (Valencia, E);
Hospital Clinic Universitari (Valéncia, E)

Objective: To study if there are differences in the disability at five-year
of multiple sclerosis patients when interferon treatment is iniciated
earlier. Method: Patients with a first event suggestive of multple
sclerosis were recruited. In patients visited between January 1996 to
December 1998 (group A) a minimun of one year after a stablished
diagnosis according the Poser criteria (CDMS) must be accomplished to
begin treatment with interferon. And in patients visited from January
1999 to April 2001 (Group B) this year of delay as CDMS was
eliminated. We have analysed the impact over the disability at year
five of the application of these criteria. Results: 65 patients accom-
plished the criteria to begin treatment; 28 in the group A, and 37 in the
group B. Mean time to CDMS was similar in both groups (11.0
months). Mean time to begin treatment was 16.0 and 7.3 months
(group A and B). Total time under IFNB was 33.0 and 40.7 (group A and
B). The final median EDSS for patients treated in the group A was 3.0 vs.
2.0 in patients treated in the group B (p <0.000). The time to reach an
EDSS of 3.0, was lower for patients of the group B (Hazard ratio 7.4, p =
0.0003). Conclusions: Earlier treatment had a favorable impact over
the disability in the first five years of evolution of RRMS.

P315

Betainterferons in the treatment of multiple sclerosis: a
naturalistic survey

H.M. Kuusisto, R. Soikkeli, T. Luukkaala, I. Elovaara; Tampere University
Hospital (Tampere, FIN); Tampere University (Tampere, FIN)

Background: Controlled clinical trials have shown that beta-inter-
ferons are effective and moderately well tolerated in the treatment of
multiple sclerosis (MS). The annual costs of the treatment are,
however, substantial. To date, reports of the efficacy and tolerability
of beta-interferons in unselected MS patient populations are scarce.
Objectives: To evaluate retrospectively the efficacy and tolerability
of beta-interferons in an unselected MS-cohort. Subjects and
Methods: The data was collected of 96 consecutive patients with
relapsing- remitting MS (RRMS) treated at the Tampere University
Hospital, Finland between 1996-2003. Results: During beta-inter-
feron treatment, the annual relapse rate declined in 66% of the
patients. The total number of relapses was reduced by 58% compared
to the time prior to the treatment. Adverse effects were experienced by
80% of the patients. Altogether 28% of the patients switched to
another beta-interferon product during the follow up. The main
reason for change of a product was lack of efficacy. Conclusions:
Beta-interferons are efficacious and well tolerated by most of the
RRMS-patients. However, one third of the patients seem to obtain no
benefit from the treatment and adverse effects can be common. Thus,
the effects of beta-interferon treatment should be carefully monitored
and the value of the therapy should be always individually assessed.

P316

The Global Adherence Project - A multicentre observational
study on adherence to disease-modifying therapies in pa-
tients suffering from relapsing-remitting multiple sclerosis
V. Devonshire, Y. Lapierre, R. MacDonell, C. Ramo Tello, F. Patti, P.
Fontoura, L. Suchet, R. Hyde, I. Balla, B. Kiescier, E. Frohman on behalf of
the GAP Study Group

Background and Objectives: Adherence is a key component in the
therapy of chronic diseases. The Global Adherence Project (GAP) is

Multiple Sclerosis 2006; 12: S1-5228

the largest global, observational study that has evaluated real-world
adherence rates to approved disease-modifying therapies (DMTs) for
relapsing-remitting multiple sclerosis (RRMS), factors influencing
adherence, quality of life and level of cognition and depression.
Design/Methods: Eligible RRMS patients were >18 years old and
on their current DMT for at least six months. 179 sites across 22
countries recruited patients in this retrospective paper-based survey.
Neurologists completed a practice-related survey and patients com-
pleted a patient survey plus the Multiple Sclerosis International
Quality of Life Questionnaire (MusiQoL) and the Multiple Sclerosis
Neuropsychological Screening Questionnaire (MSNQ, in English-
speaking countries). Non-adherence was defined as missing at least
one DMT injection or changing dose within 4 weeks prior to the
survey. Results: 2646 patients treated with Avonex, Rebif, Betafer-
on/Betaseron or Copaxone had a mean age of 40 years, 73% were
female, median disease duration was 6 years, and median time on
treatment was 32 months. Overall, 25.3% of patients reported non-
adherence. The non-adherence rate was significantly lower for
Avonex (15.0%) than for Rebif 22 mcg (22.0%, p =0.012), Rebif 44
mcg (27.3%,) Betaferon/Betaseron (30.9%), and Copaxone (34.2%),
all p<0.0001. The most common reason for non-adherence was
forgetting to administer the injection (50.6%). Other univariate
factors that affected adherence included duration of current DMT
(p=0.017) and duration of disease (p=0.0004). Adherent patients
had higher MusiQoL scores in 7 of 9 dimensions (indicating better
QOL; p <0.05), fewer cognitive problems (MSNQ, p =0.0002) and
fewer problems with injection-site reactions (p <0.01) than non-
adherent patients. Full multivariate analyses will be conducted on all
primary factors that impact adherence. Conclusions: Several uni-
variate factors including current DMT used, duration of current DMT
and disease duration affected adherence to therapy. Adherent
patients reported better quality of life, less cognitive impairment
and fewer problems with injection site reactions than non-adherent
patients.

P317

Incidence and impact of neutralising antibodies in a
clinical setting

F. Jacques; I. Gaboury on behalf of the Clinique de SEP/NM de
I"Outaouais

Background: In pivotal trials the frequency of neutralizing anti-
bodies (Nabs) against different interferon Beta products have varied
from 7% to 41%. Most Nabs appear between 12 and 24 months of
treatment. Previous studies have suggested that Nabs reduce the
therapeutic benefit of interferon Beta in multiple sclerosis (MS)
patients. From this it has been suggested that poor clinical
evolution should mandate Nab testing. Objective: To evaluate
prospectively in a clinical setting the relative incidence of Nabs to
the four interferon Beta products and their impact on clinical
evolution. Methods: From July, 2004 all MS patients at our clinic,
independent of clinical status, who have received interferon Beta
treatment for more than one year were tested for Nabs using an
antiviral cytopathic effect (CPE) assay. A titer of >20 LU/ml was
considered the threshold for positivity. Results: Over a 22 months
period 111 patients were tested at our clinic. 14% (n =16) overall
tested positive. These patients had as a group a median duration of
treatment of 3 years (0.8), a median EDSS of 1.0 (0.3) and a median
annual relapse rate of 1 (0.4). Using a Wilcoxon Mann-Whitney
test, we were not able to demonstrate a significant evolution in
EDSS between baseline and the year testing positive for Nabs
(median difference:1, 95% CI: —1.1; p=0.281). Similarly, no sig-
nificant evolution could be demonstrated in the number of relapses
(median difference: 0, 95% CI:—1.1; p=0.660). The relative
incidence per product was: Avonex 5.0%, Rebif 26.0% and Betaser-
on 9.0%. Conclusions: The incidence of Nabs at our clinic is less
than previously reported in the pivotal trials. We could not
demonstrate any impact on clinical evolution and thus could not
have predicted Nab positivity from it.
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Comparative effect of modafinil on fatigue in multiple
sclerosis and stroke

A. Brioschi, S. Gramigna, F. Staub, M. Schluep, ].-M Annoni; CHUV
(Lausanne, CH)

Background: Fatigue is a common and debilitating complaint in
various neurological diseases. Its differential pattern still needs to be
characterised, and its effect on the response to medication compara-
tively determined. Objectives: 1. Does primary neurological fatigue
respond to adrenergic therapy (modafinil)? 2. Comparison of the
efficiency of modafinil on subjective fatigue in 2 different neurological
populations with similarly mild functional and neurological impair-
ments, in the absence of depression (DSM-IV criteria): relapsing-
remitting multiple sclerosis (MS) patients (Expanded Disability Status
Scale, EDSS <4, Rankin <2), and post-stroke patients (National
Institute of Health Stroke Score, NIHSS <4, Rankin <2). Methods:
We enrolled prospectively 19 patients 12 months after a stroke (mean
age 51.2, SD 12.3; mean NIHSS 1, SD 0.94), and 18 MS patients (mean
age 43.3, SD 10.1; mean EDSS 2.31, SD 0.71) in an open study with a
ABA design. The Fatigue Assessment Instrument scale (FAI) was per-
formed at baseline, after 3 months of modafinil treatment (initial daily
dose of 50 mg for 1 month, then increased to 100-200 mg/day), and
after a washout period of 1 month. Three of the 4 FAI factors (severity,
specificity, psychic impact) were analysed. Cognition (learning, execu-
tive functions, attention), mood (Hospital Anxiety and Depression
Scale [HAD]) and somnolence (Epworth scale) were also assessed, and
correlated to FAI scores (t test). Results: 6 MS and 5 stroke patients
dropped out due to modafinil side effects (mainly headaches, abdom-
inal pain, hypertension and anxiety). Modafinil improved significantly
FAI severity scores (p =0.0007). Subgroup analyses showed that MS
patients were responsible for this favourable effect. However, when
individual data were analysed within the stroke subgroup, patients with
brainstem or thalamic lesions were prone to ameliorate their FAI
severity scores with modafinil. Other FAI factors were not significantly
modified, and improvement in FAI severity scores had no effect on
cognitive performances, Epworth or HAD scores. Conclusion: Psy-
chostimulants such as modafinil may be effective on subjective primary
fatigue of cerebral origin, at least in MS patients. However, in stroke the
efficiency of this therapy may depend on the lesion site, such as
strategic structures responsible for cerebral activation.

P319

Interferon-beta enhances fatigue but not mood disorders in
early multiple sclerosis

S. Simioni, C. Ruffieux, L. Bruggimann, J.-M. Annoni, M. Schluep; CHUV
(Lausanne, CH)

Background and purpose: In multiple sclerosis (MS), mood
disorders and fatigue are frequent and disabling symptoms associated
with increased neurological handicap and a poorer quality of life
(QoL). The effect of disease modifying therapies such as interferon
beta (IFNB) on mood and fatigue in MS is still controversial. The aim
of the present study was to measure fatigue, anxiety and depression
comparatively in patients in the early phase of MS with and without
IFNB, and its influence on handicap and QoL. Methods: We enrolled
134 patients (42 males, mean age 35.8) with a diagnosis of confirmed
MS (n =110) or possible MS (n =24) according to McDonald’s criteria.
Mean disease duration was 2.3 years and mean Expanded Disability
Status Scale (EDSS) score was 1.7 (range 1-2.5). Twelve patients were
receiving antidepressive drugs, 58 were treated with IFNB while 76
had no disease modifying therapy. Patients were evaluated using the
Hospital Anxiety and Depression scale (HAD), a psychiatric interview
(DSM-1V criteria), the Fatigue Assessment Instrument (FAI), and two
questionnaires assessing handicap (London Handicap Scale [LHS]) and
QoL (SEP-59). Parametric and non parametric tests were used for
statistical analysis. Results: On the HAD, 52.2% of the patients
had a significant score for anxiety and 17.1% for depression but only
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8/134 patients reached the diagnostic criteria for mood disorders
using the DSM-IV criteria. On the FAI, 54.4% of the patients presented
a significant score of fatigue on the severity subscale. A trend to an
association was found between IFNB treatment and fatigue (p =0.05)
while it was not significant for anxiety (p=0.9) or depression (p =
0.1). The risk ratio (RR) for fatigue was also higher (RR =1.34, 95% CI
[0.99, 1.82]) than the RR for anxiety (RR =0.98, 95% CI [0.71, 1.36]) or
depression (RR=0.57, 95% CI [0.25, 1.30]). Finally, IFNB had no
significant impact on handicap or QoL. Discussion: IFNB influenced
mildly the severity of fatigue, while the occurrence of anxiety and
depression was independent of IFNB in this early MS patients’ group.
This supports the idea of an absence of link between IFNB and the
occurrence of mood disorders at least in patients with a low EDSS
score and a short MS duration. However, IFNB was linked to increased
fatigue in this undisabled MS population, stressing its potential role as
an independent negative factor.

P320

Autoimmune hepatitis and multiple sclerosis. Is it a seren-
dipity?

M. Rodriguez, B.G Girdldez, P. Bellas, D. Murioz, ]. Gomez-Alonso; Xeral-
Cies (Vigo, E)

Background: Nearly one third of the patients with Multiple Sclerosis
(MS) treated with Interferon beta (IFN b) develop abnormal liver function
tests. Autoimmune hepatitis (AIH) has been rarely reported as secondary
to IFN b 1a, and in 4 untreated MS patients. We report here an unusual
case of AIH in a MS patient on IFN b treatment, but not secondary to the
drug. Report: A 38-year-old woman with a 5-year history of relapsing-
remitting MS (RRMS) had been on IFN b 1b therapy for 2 years
(Betaseron) without relapses. As she wished to become pregnant, therapy
was discontinued. She had a two-month-miscarriage, and 15 days later a
spinal relapse. She was then restarted on Betaseron (8 million SC dosis on
alternate days). In January 2003, three weeks later, she was admitted for
abdominal pain, jaundice and choluric urine. There was no history of
alcohol or drug intake except for IFN b. Laboratory tests showed
increased hepatic enzymes and total bilirubin of 5.8 mg/dl. Hepatitis
panel and thyroid function tests were normal. Autoimmunity tests were
also negative. Abdominal echography was normal. After Betaseron
cessation, AST and ALT decreased about 100 U/l. With the diagnosis of
acute hepatitis secondary to IFN b, we decided ambulatory control of
hepatic function. In April 2003, she became pregnant again. When she
was two-month-pregnant, she was readmitted for elevation of transami-
nases coinciding with a new miscarriage. Laboratory tests showed
positive ANA (1:40). Hepatic biopsy was suggestive of AIH. The AIH
diagnosis was made according to the International Criteria. Treatment
with azathioprine and steroids was started, with normalization of hepatic
function tests. She has had no new relapses. Discussion/ Conclusion:
Hepatotoxicity during IFN b treatment in MS has been largely docu-
mented. However, it is surprising that the association between ATH and
MS has been poorly reported. It could be explained because in the event
of altered hepatic function, IFN b is the first suspected causative factor.
We think that our patient has RRMS and AIH triggered by miscarriages,
and not secondary to IFN b, therefore IFN b cessation was probably
unnecessary. Our case suggests that: (1) Even in MS patients receiving IFN
b, ATH may be a coexisting disease. (2) The combination of azathioprine
and corticosteroids may be a good therapeutic alternative in patients
with MS and other autoimmune diseases.

P321

Periodical immunoadsorption plasmapheresis modulate im-
munological could prevent relapses in relapsing-remitting
multiple sclerosis

T. Iguchi; Saitama Medical University (Saitama-ken, JP)

Background: Although interferon (IFN)-beta is a well-established
therapy for relapsing-remitting multiple sclerosis (RR-MS), it is
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ineffective in some patients and alternate therapeutic strategies are
desired. In this study, we investigated whether periodical immunoad-
sorption plasmapheresis (IAPP) could prevent relapses in RR-MS.
Material and Methods: IAPP (Immusorba TR-350, Asahi-kasei
medical, Japan) was carried out on eight MS patients who had many
relapses. These eight patients had either relapsed more than 1.2 in a
single year or more than 2.0 over a 6 month period just before
treatment. The patients with RR-MS have recieved three or four times
of IAPP treatment during a year. Peripheral blood lymphocyte subsets
and plasma levels of cytokines before and after IAPP were analyzed for
indices of immunological abnormality in RR-MS. Results: The
average annualized relapse rate decreased significantly from 2.0 before
IAPP to 0.6 in the first year and 0.2 in the second year after IAPP (p <
0.05). A significant decrease in active CD4+ T cells and helper-
inducer T cells was observed after IAPP as compared with before IAPP
(p <0.001 and 0.00S, respectively), whereas a significant increase in
natural killer (NK) cells was observed after IAPP (p <0.005). In
addition, plasma levels of inflammatory cytokines (IL-2, IFN-gamma,
and TNF-alpha) did not changed significantly after IAPP, 0 @whereas
those of anti-inflammatory cytokines tended to decrease (IL-4, p <
0.05; TGF-beta, p=0.079; IL-10, ns). Conclusion: These results
suggest that periodical IAPP could correlate immunological abnorm-
ality in MS and could reduce relapses in RR-MS. Therefore, IAPP may
be an efficacious therapy for RR-MS patients relapsing frequently and
poorly responsive to IFN-beta.

P322

Plasma exchange for acute central nervous system inflam-
matory demyelinating disease: French nation-wide study

C. Giannesini, P. Chillet, ].M. Korach, E. Roullet on behalf of the PEMS
French Study Group

Background: Plasma Exchange (PE) is an effective treatment for
severe acute central nervous system inflammatory demyelinating
diseases, including neuromyelitis optica (NMO) (Weinshenker B,
Ann Neurol 1999; 46:878). In MS, efficacy seems associated with
specific immunopathological patterns (Keegan M, Lancet, 2005;
366:579). Experience from this treatment is limited to small series,
mostly from specialized MS centres. In France, some 80% of patients
treated by PE are recorded in a national register, allowing large-scale
studies. Objective: To report on the preliminary results of a nation-
wide, retrospective evaluation of PE in acute attacks of demyelinating
inflammatory disease in France. Methods and Patients: We
selected patients from this register with a diagnosis of MS, NMO,
acute demyelinating myelopathy (ADM), and acute disseminated
encephalomyelitis treated between 1999 and 2005. All patients had
been evaluated by neurologists, and were treated in intensive care
units or haemapheresis centres. We reviewed medical records for 1)
neurological history, including initial and final diagnosis; 2) topo-
graphy and severity of targeted neurological deficit; 3) pre treatment
phase: duration, dose and delay of corticosteroid treatment, if any; 4)
treatment phase: number of PE, adverse effects, delay and response
(graded as none, mild, moderate, or marked); 5) follow-up. Results:
212 patients had been treated in 33 centres (NMO: 11, MS: 85, other:
116). We first collected the data from the Paris area (population: 11.4
million, 8 centres, 30 patients). At submission, the responses from 2
centres (9 patients) have been analyzed. Diagnosis were: NMO (4), MS
(4), ADM (1). Main lesion sites were: optic nerve (3), spinal cord (2),
brainstem (3), hemispheres (1). All patients had received IV methyl-
prednisolone (MP) (median dose: 10 g) before PE with no substantial
improvement. Five to 20 PE were performed (mean 9.5, median 9) 3 to
4 weeks after attack onset; 6 patients experienced severe side effects,
which were multiple in 2. Five patients (NMO: 3, MS: 2) experienced
moderate improvement, 2 remained stable and 2 worsened during
treatment. Summary and Conclusion: All patients had a severe
neurological deficit and failed to improve after high dose IV MP.
However, 5/9 improved rapidly after PE. Although retrospective, the
large size of this study should help to determine the relative role of PE
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and high dose IV MP as treatment for severe attacks of CNS
demyelination.

P323

Drop outs analysis: 10 years follow-up in a cohort of relap-
sing-remitting multiple sclerosis patients in Argentina trea-
ted with interferons or glatiramer acetate

A. Carra, P. Onaha, G. Luetic, M. Burgos, E. Crespo, ]. Halfon, A. Lopez,
V. Sinay, C. Vrech; Hospital Britdnico (Buenos Aires, RA); Instituto de
Neurociencias de Rosario (Rosario, RA); Hospital San Bernardo (Salta, RA);
Hospital Municipal de Bahia Blanca (Bahia Blanca, RA); Hospital San
Roque (Cordoba, RA); Hospital Frances (Buenos Aires, RA); Sanatorio
Allende (Cordoba, RA)

Background: Detection of the factors that determine discontinua-
tion of inmunomodulatory drugs (IMD) treatment in multiple
sclerosis (MS) may help to reach a better compliance among MS
patients. The average rates of adherence in controlled clinical trials
can be high, but in clinical daily practice the discontinuation rate
sometimes are unknown. This analysis describes treatment disconti-
nuation in relapsing remitting patients over 10 years of follow up.
Objective: To determine the factors of drop-outs and proportion of
patients that discontinue treatment in a RRMS group of patients
treated with IMD. Methods: The follow up group included data from
1534 MS patients, from 7 MS centers in Argentina. Only patients with
RRMS who initiated IMD treatment were included: We consider the
following reasons of stopping treatment during visits: lack of efficacy
(increase of relapse rate, progression of disease, changes in MRI); side
effects; and pregnancy; other reasons (patient decision; medical
decision; lost of social security; lost to follow up; death). Statistical
methods: Epi info 2000. Results: The cohort included 784 patients
with definitive RRMS treated with one of the four available IMD:
intramuscular interferon beta 1a (AV); subcutaneous interferon beta 1
a (R22/R44); subcutaneous interferon beta 1b (BF) and glatiramer
acetate (GA). Observation period: January 1996 to April 2006.
77.5% of patients (n=607) remained on the first treatment; and
22.5% of patients (n =177) discontinued any treatment (AV =38 p;
R22 =33 p; R44 =31 p; BF =37p; GA =38p.)Reasons for drop-out:

Lack of efficacy: 44% (n =78); IFNs:41% (n =73), GA: 3% (n =3).
Side effects: 16% (n =29); IFNs: 1.6% (n =28), GA: 0.6% (n =1).
Pregnancy: 3% (n =35); IFNs: 0.6% (n =1), GA: 2% (n =4).
Other reasons: 36% (n=65); IFNs: 22% (n=40), GA: 14%
(n=25).

Conclusion: Over 10 years of follow up 77.5% of treated patients in
this cohort remain on the first IMD treatment demonstrating that
adherence was relatively high. On the other hand, only 22.5% of
drop-out patients stop treatment, in which lack of efficacy and
side effects were the main reasons of discontinuation. Nevertheless,
patients taking GA seem to have better compliance compared to
INFs.

P324

Lipoatrophy in multiple sclerosis patients during interferon
treatment

C. Tilbery, 1. Fernandes, M.F. Mendes, R. Thomaz; Santa Casa de
Misericordia de Sao Paulo (Sdo Paulo, BR)

Introduction: Interferon beta (INF B) reduces disease activity in
patients with Multiple Sclerosis. During the initial phase of treatment
most patients experience influenza-like adverse effects and there are
some rare reports of late reactions with the same medications, as
lipoatrophy. Objective: Description of adverse effects in 308 MS
patients with special reference of lipoatrophy in 4 of then. Methods/
Results: We report headache in 90 patients (29%), generalize pain in
67 patients (21%), fever in 66 patients (21%), and others. In four
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patients, females, 3 of then receiving interferon beta-1a, and 1 of then
with interferon beta-1b, age between 20 to 35 years old, that
developed lipoatrophy after 1 year on subcutaneous injections.
Conclusion: Lipoatrophy has been described after intradermal and
subcutaneous injection of numerous medications as cortisone, vaso-
pressin, diphtheria-pertussis-tetanus vaccination and others, but
rarely with interferon beta.

P325

BGO00012, a novel oral fumarate, is effective in patients with
relapsing-remitting multiple sclerosis

L. Kappos, D.H. Miller, D.G. MacManus, R. Gold, E. Havrdova,
V. Limmroth, C.H. Polman, K. Schmierer, T.A. Yousry, M. Yang, M.
Eraksoy, E. Meluzinova, I. Rektor, G. O’Neill; University Hospital Basel
(Basel, CH); Institute of Neurology (London, UK); University Clinic
Gottingen (Gottingen, D); General Teaching Hospital (Prague, CZ); City
Hospital of Cologne (Cologne, D); Vrije Universiteit Medical Centre
(Amsterdam, NL); Biogen Idec Inc. (Cambridge, USA); University of Istanbul
(Istanbul, TR); Faculty Hospital V Motole (Prague, CZ); Masaryk University
(Brno, CZ)

Background: There is a need for more effective and more easily
administered treatments in patients with multiple sclerosis (MS).
Results of a phase 3 study showed that BGO0012, a novel oral
fumaric acid ester, is an effective treatment for chronic plaque
psoriasis. Preliminary results from another study indicated that
BG00012 may also be effective in patients with relapsing-remitting
MS (RRMS). Here, we report the results of a randomised, double-
blind, placebo-controlled, dose-ranging phase 2b study conducted
to determine the efficacy of three dose levels of BG00012 on
disease activity as reflected by the accumulation of new lesions on
serial magnetic resonance imaging (MRI) in patients with RRMS.
Methods: Patients 18 to 55 years of age with a diagnosis of RRMS
and an Expanded Disability Status Scale score between 0.0 and 5.0
were eligible. In addition, eligible patients were required to have
either >1 relapse within 12 months prior to randomisation or >1
gadolinium-enhancing (Gd+) lesion on cranial MRI at the time of
screening. During a 24-week treatment period patients received one
of four treatments: BGO0012 capsules 120 mg by mouth once daily
(120 mg/day), 120 mg three times daily (tid) (360 mg/day), 240 mg
tid (720 mg/day), or placebo. All patients then received BG00012
during a 24-week dose-blinded safety-extension period. The primary
end point was the total number of Gd+ lesions, calculated as the
sum of four MRI scans at Weeks 12, 16, 20, and 24. Additional MRI
end points included the cumulative number of new Gd+ lesions
from baseline to Week 24, the number of new and enlarging
T2-hyperintense lesions at Week 24, and the number of new
T1-hypointense lesions at Week 24. Relapses and disability progres-
sion were also assessed. Results: A total of 257 patients were evenly
randomised to the four treatment groups. Compared with placebo,
treatment with BG00012 240 mg tid led to a 69% reduction in the
total number of Gd+ lesions on scans acquired at Weeks 12 to 24
(4.5+7.4 vs. 1.4+3.8; p<0.001), and a reduction in the number of
new and enlarging T2-hyperintense (4.2+5.4 vs. 2.2+ 5.4; p <0.001)
and of new T1-hypointense lesions (1.7 +£2.5 vs. 0.8 +2.0; p=0.014).
In addition, a 32% reduction in relapse rate was observed, however
this effect was not significant. Conclusion: BG00012 significantly
reduced MRI-detectable brain lesion activity in patients with RRMS
over 24 weeks of treatment.

P326

Measurements of binding antibodies to interferon-beta
P.E.H. Jensen, F. Sellebjerg, P.S. Sorensen; Danish MS Research Center
(Copenhagen, DK)

Treatment of MS-patients with interferon-beta (IFN-beta) may lead
to the generation of IFN-beta binding antibodies (BAbs). A fraction
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of the BAbs are neutralizing antibodies (NAbs) that inhibit IFN-
beta from binding to its receptor causing significant decrease in
treatment efficacy. Our goal was to develop a simple assay for BAb
measurements that correlated with NAb measurements by use of
capture ELISA. We have compared our BAb measurements to both
measurements of NAbs with a cytopathic effects assay (CPE) in
which we used a neutralizing capacity (NC) of 20% as cut-off limit
for NAb-positivity and with another BAb assay using protein-G
affinity chromatography (AC) in which we defined BAb values
above 16% as positive. In 36 negative control serum samples we
obtained an average of 4 units+6 with range (0-22 units) in the
BAD-ELISA. A minimum limit was set at 25 units for positive
samples, based on three standard deviations. By screening of 247
samples of IFN-beta treated MS-patients we then found 73% of the
samples to be negative, 14% in the range 25-100 units, and the
rest were higher than 100 units, range (110-19.084). In the BAb-
AC assay 56% of the samples were negative. All the BAb-AC
negative samples were also negative for BAbs-ELISA, except for one
sample only. However, only two of 180 negative BAbs-ELISA
samples had positive NAb-values. Using 25 units as cut-off limit,
we found 16% NAb-negative samples among the positive BAb-
ELISA samples, suggesting that a higher cut-off limit for positivity
could be preferable in the BAb-ELISA. Except for one, the samples
with 25-100 BADb-ELISA units contained positive BAb-AC values.
The NAb measures in these samples were negative with NC below
20% in all samples except 3 that were low positive with NC
between 20 and 80%. Using a cut-off level of 100 units instead of
25 units in the BAb-ELISA gave only a minor increase from 1% to
2% positive NAb-values among the BAb-ELISA negative samples. In
all, 12% of the samples were positive in BAb-ELISA, of which 7%
turned out to be NAb-negative. Using logarithmic tranformation,
we found a better correlation between NAb NC and positive BAb-
ELISA samples (r=0.79) than with positive BAb-AC samples (r =
0.57). The correlation between the positive samples in BAb-AC and
in BAbs-ELISA was low (r=0.53), demonstrating differences in the
results of BAb analysis with the two methods. The results suggest
that the ELISA provide a better correlation between BAbs and NAbs
than the AC-method.

Clinical assessment tools
r327

The WHOQOL-BREEF: a pivotal tool in the quest for suitably
assessing the quality of life of persons with multiple sclerosis
in continuing care

K. Turpin, S. Warren, D. Milke, K. Warren, ]. Christopherson, T. Rust;
University of Alberta (Edmonton, CAN); The Capital Care Group (Edmon-
ton, CAN); MS Society of Canada (Edmonton, CAN)

Background: Difficulties inherent in studying a highly disabled
group, including inapplicability of questions and floor/ceiling effects
encountered, have made studying the quality of life (QOL) of MS
patients in continuing care futile. The purpose of this study was to
determine the ability of a relatively new satisfaction based QOL
instrument, The World Health Organization QOL — Brief (WHO-
QOL-BREF), to counteract these difficulties. Methods: The WHO-
QOL-BREF was administered to thirty-nine MS continuing care
residents, along with the MS-Related Symptoms Scale (MRS), Hospi-
tal Anxiety and Depression Scale (HADS), and Emotional/Social
Loneliness Inventory (ESLI), to evaluate the construct validity of
the WHOQOL-BREF. Additionally, two general QOL items were
taken from the MSQOL-54 survey: 1) rating of overall QOL and
2) rating of how one feels about their life as a whole. Results: The
tool provides four summary QOL scores, ranging from 4 (worst QOL)
to 20 (best QOL). The average domain scores ranged from 13.6
(physical) to 14.3 (social), with no floor or ceiling effects, and no
missing data. Acceptable Cronbach alphas, demonstrating good
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internal consistency, were obtained for the physical (0.74), psycho-
logical (0.69), and environmental (0.76) domains, but not the social
(0.57). We tested the following hypotheses (alpha=0.10): the
physical and environmental QOL domains would correlate with
the MRS, HADS, and MSQOL-54 questions; the psychological with
the MRS, HADS, ESLI, and the MSQOL-54 questions; and the social
with the HADS, ESLI, and MSQOL-54 questions. The majority of our
hypotheses were supported, except the psychological did not
correlate with the MRS, and the environmental did not correlate
with the HADS depression score. In addition, the only hypothesis
supported in regards to the social domain was the correlation with
the rating of how one feels about their life as whole. Conclusions:
The WHOQOL-BREF appears to have potential for suitably evaluat-
ing the QOL of highly disabled MS patients. However, the Cronbach
alphas are lower than what has been reported for this questionnaire
in an international field trial. Also, the lack of complete agreement
with all of our validity hypotheses suggests that perhaps the
WHOQOL-BREF might better fit the MS population in general,
and/or the disabled continuing care population (e.g.; MS, spinal
cord injured), with some modifications, as has been done with other
populations (e.g.; WHOQOL-OLD, WHOQOL-HIV).

P328

Does the patient know best? Significant change in the
multiple sclerosis impact scale (MSIS-29 physical) over four
years

L. Costelloe, K. O’Rourke, H. Kearney, C. McGuigan, L. Gribbin,
M. Duggan, L. Daly, N. Tubridy, M. Hutchinson; St. Vincents’s University
Hospital (Dublin, IRL)

Background: The MSIS-29 is patient report measure responsive to
change in short-term studies. The performance of the MSIS-29
physical over years has not been assessed nor has the minimally
important change for the MSIS-29 been established. Aims: The aims
of this study were 1) to examine the reliability and responsiveness to
change of the MSIS-29 physical over four years in patients with EDSS
scores 0-8.5 and 2) to quantify minimally important change in the
MSIS-29 physical using the EDSS as an anchor measure. Methods:
214 MS patients, disability range EDSS 0-8.5, were followed for four
years. Concurrent MSIS-29 physical and EDDS scores were collected
prospectively. The stability of the MSIS-29 was assessed in 116
patients with unchanged EDSS. Responsiveness was assessed in 98
patients with EDSS change and effect sizes (ES) were calculated. ROC
curves were used to compare the change in MSIS-29 physical scores
in patients with and without EDDS worsening. Results: Stability.
The stability of the MSIS-29 physical was better for lower grades of
disability than higher. In 85 patients with EDSS O to 5.0 the mean
MSIS-29 changed only by 0.1 points whereas in 31 patients with an
EDSS in the range 5.5 to 8.0, the mean MSIS-29 physical fell by 8
points. This may represent a response shift phenomenon. Respon-
siveness: In the 44 patients with a baseline EDSS of 5.5 or more
there were 76 changes in their EDSS. The correlation between change
in EDSS and change in MSIS-29 was moderate (r=0.56, p <0.0001).
In the 44 patients with a baseline EDSS of 0-3.0 there were 96
changes in EDSS scores. The correlation between change in EDSS and
change in MSIS-29 was only mild (r=0.33, p=0.0002). For one
point EDSS change the ES was 0.93, for two point EDSS change the
ES was 1.4. Minimally Important Change: For EDDS 5.5-8.5, the
ROC area under the curve was 0.85 (p <0.0001); a changed MSIS-29
physical score of 8 had a sensitivity of 87% and a specificity of 67%.
For EDDS 0-5.0 the ROC area under the curve was 0.73 (p <0.0001);
a changed MSIS-29 physical score of 14 had a sensitivity of 88% and
a specificity of 36%. Conclusions: The MSIS-29 physical is a
valuable patient report measure which should be used in phase IIT
RCTs. Minimally important change scores have been determined
which differ between patients with mild EDDS scores (impairments)
and those with higher EDDS mobility disability. A response shift
phenomenon was observed in stable patients with significant
disability.
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The responsiveness of the Multiple Sclerosis Impact Scale
(MSIS-29) in relation to the Multiple Sclerosis Functional
Composite (MSFC) over time

L. Costelloe, K. O’Rourke, N. Tubridy, M. Hutchinson; St. Vincents’s
University Hospital (Dublin, IRL)

Background: Patient’s assessment of their own level of impairment
is important in chronic diseases such as MS. The responsiveness over
time between the patient-rated MSIS-29 and the MSFC has not
previously been investigated. Aims: To examine correlations between
the MSIS-29 and the MSFC at a single time-point and longitudinally.
To examine the responsiveness of the MSIS-29 physical in patients
with change in MSFC over time. Methods: 204 MS patients with a
disability range EDSS 0—-8.0 were examined at baseline and 150 were
examined 3 years later. The patient completed the MSIS-29 and the
doctor scored the MSFC and EDSS. Change in MSFC Z score defined at
0.5, 0.32, and 0.15 SD from the baseline mean was calculated for 150
patients. Mean change in MSIS-29 physical was examined in patients
who had improved and worsened for each level of change using
unpaired Student T testing. Correlations between the scales at baseline
and follow-up were assessed using Spearman’s rank correlation.
Results: At baseline in 204 patients the MSIS-29 physical correlated
moderately with the total MSFC score (r= —0.52), 25FTW (r=
—0.48), and 9HPT (r= —0.54) but weakly with the PASAT (r= —
0.22). At follow-up in 150 patients the MSIS-29 physical correlated
moderately with the total MSFC (r = —0.58), the 25FTW (r= —0.71)
and 9HPT (r = —0.61) but weakly with the PASAT (r= —0.26). No
significant correlations were observed between the MSFC and the
MSIS-29 psychological at either baseline or follow up. When MSFC
change was defined at 0.32SD, 29 patients worsened and 12 improved.
The MSIS-29 physical was responsive to change at this level (p =0.05).
At MSFC change of 0.15SD, 47 patients worsened and 29 improved.
Again the mean change in MSIS-29 physical score was significantly
different between those who had improved and worsened at this level
of change (p=0.03). When MSFC change was defined at 0.5SD, 19
patients worsened and 5 improved. At this level of MSFC change there
was no difference in mean change in MSIS-29 physical between those
who had improved or worsened (p =0.39). Conclusions: The MSIS-
29 physical correlates with the MSFC and its components at baseline
and at follow-up. The MSIS-29 physical is responsive to change in
MSFC when significant change is defined as 0.32 and 0.15 standard
deviations from the baseline mean. MSFC change of 0.5SD is too
stringent a definition in a heterogeneous population. The MSIS-29 is a
valid and responsive instrument that is suitable for use in trials.

P330

Longitudinal proxy measurements in multiple sclerosis:
agreement between patients and their partners on the
impact of MS on daily life over a period of two years

F.A.H. van der Linden, ].J. Kragt, ].C. Hobart, M.A. van Bon, M. Klein,
A.]. Thompson, HM. van der Ploeg, B.M.]. Uitdehaag, C.H. Polman;
VU University Medical Centre (Amsterdam, NL); Neurological Outcome
Measures Unit, Institute of Neurology (London, UK)

Background: The use of self-report measurements is increasing in
clinical settings. This method of data collection might be problematic
in patients with limitations that interfere with reliable self-assessment
like cognitive impairment or serious mood disturbances, as may be the
case in multiple sclerosis (MS). In these situations proxies (e.g.
partners, relatives or close friends) may be considered, instead of the
patient, to provide valuable information that otherwise would be lost.
In order to use this information, one needs to be certain that proxies
and patients give consistent ratings and that these rating remain
stable over time. Objective: To examine patient-proxy agreement on
the impact of MS on daily life at different points in time and to assess
agreement between patients and proxies on possible changes in
impact of MS. Methods: A group of 56 MS patients and their partners
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completed the Multiple Sclerosis Impact Scale (MSIS-29) at baseline
and follow-up, two years later. Patient and proxy agreement at both
time points was assessed by calculating intraclass correlation coeffi-
cients (ICCs), exact and global agreement and the directional
differences between groups to examine possible systematic bias.
Agreement of change over time was assessed by calculating ICCs
between changes scores. In parallel, global ratings of both patients
and proxies of the extent to which the patient had improved or
deteriorated over the past two years were collected to validate
possible changes on the MSIS-29. Results: Preliminary analyses
showed that, at both time points, agreement on the physical scale
was higher than agreement on the psychological scale (ICCs at
baseline were 0.81 for the physical scale and 0.72 for the psychological
scale; at follow-up, the ICC values were 0.88 and 0.69 respectively).
Agreement between change scores on the MSIS-29 was fair (ICC <
0.60). There was a tendency for proxies to report more physical and
psychological problems than patients at follow-up compared to
baseline. Conclusion: These preliminary results suggest that proxies
might be useful sources for information. Stability of agreement over
time needs to be further investigated.

P331

The Multiple Sclerosis Impact Scale (MSIS-29) is a reliable,
valid and acceptable measure of quality of life: a population-
based study

O.M. Gray, G.V. McDonnell, S.A. Hawkins; Royal Victoria Hospital
(Belfast, UK)

Objective: To evaluate the psychometric properties of the MSIS-29 in
a population-based study. Methods: A prevalence study included all
MS cases residing in the north-east region of Northern Ireland with
probable or definite MS as per the Poser criteria. Cases were assessed,
with history, clinical examination and Kurtzke EDSS. Cases then
completed the MSIS-29 questionnaire. The psychometric properties of
data quality, scaling assumptions, acceptability, reliability and valid-
ity were assessed for both the physical and psychological scores of the
MSIS-29. Results: Two hundred and forty-eight cases were included
in this study — 166 females and 82 males (F: M 2:1). The mean age on
entry to the study was 49.1 years (SD 12.4, range 22-87), with a mean
time from onset of symptoms of 16.3 years (SD 12.1 range 0-64).
Kurtzke EDSS ranged from O to 9.5 with a median of 6.0 (IQR 2.0-6.5).
Data quality was excellent with responses to 99.8% of questions and
computable scores for all individuals. Both physical and psychological
impact scores spanned the entire scale range, with a mean physical
impact score of 48.8 (SD 28.6) and a mean psychological impact score
of 40.93 (SD 27.9). Floor and ceiling effects were small. Cronbachs
alpha was high for both the physical and psychological impact scores
at 0.97 and 0.93 respectively, confirming the internal consistency of
both scores. The convergent validity of the physical impact score of
the MSIS-29 with the Kurtzke EDSS was confirmed with a high
Spearman’s rank coefficient correlation of 0.63 (sig. at the 0.01 level).
There was no such relationship between Kurtzke EDSS and psycholo-
gical impact score (Spearman’s rank coefficient correlation of 0.12),
confirming divergent validity. Conclusions: The MSIS-29 question-
naire is an acceptable, reliable and valid method of measuring quality
of life in MS cases in the community.

P332

The multiple sclerosis impact scale is sensitive to factors
predictive of increasing severity of multiple sclerosis

R. Nicholas, A. Vora, ].C. Hobart, O. Malik, R. Reynolds; West London
Neurosciences Centre (London, UK); UK Multiple Sclerosis Tissue Bank
(London, UK); Pennisula Medical School (Plymouth, UK)

Introduction: Quantifying disability in Multiple Sclerosis (MS) and

factors that may influence disability is a key issue both economically
and in measuring the potential benefits of treatment. The MS Impact
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Scale (MSIS-29), consisting of a motor and psychological sub-score,
was developed to quantify the functional impairment and disability
caused by MS. Method and Results: The MSIS-29 was sent to 1841
subjects registered with the UK Multiple Sclerosis Tissue Bank. Using
analysis of covariance to model the MSIS-29 motor sub-score in the
973 subjects who responded (R squared 0.504) we found factors
predicting a higher MSIS-29 motor score were: a higher MSIS-29
psychological sub-score; more severe disease as classified by the
subjects themselves; wheelchair use (p <0.0005 for all of the above
factors); increasing age at diagnosis (p =0.004); and increasing
length of disease (p <0.0005). We found each extra year of disease
increased the MSIS-29 motor score by an average of 0.117 points and
each extra year of age at diagnosis increased the MSIS-29 motor by
an average of 0.162 points. The increase in the MSIS-29 motor score
as a result of each extra year of disease was more evident in those
who were non-wheelchair users (on average 0.227 extra points per
year, p <0.012). Discussion: The MSIS-29 demonstrates sensitivity
to previously identified factors predicting more severe MS. Further-
more, this study has identified and quantified an interaction
between psychological and motor disability. This supports the utility
of the MSIS-29 as a disability scale available at low cost that does not
require expert examination making it an ideal tool for use in primary
care.

P333

The timed tandem walk is a more informative measure
of mild impairment in multiple sclerosis than the 25-foot
walk

J. Herbert, K. Jakubowska-Sadowska, H.K. Russell, L.E. Kasten, N. Layer,
A. Glueck, M. Frankel, ].T. Fromm, M. DelBene; NYU Hospital for Joint
Diseases (New York, USA); PROMETRIKA (Cambridge, USA)

Background: Simple, quantitative measures of impairment are
essential for multiple sclerosis (MS) management and clinical trials.
The 25-foot walk (T25W), a standard mobility measure for MS, is most
informative in Expanded Disability Status Scale (EDSS) range 4.5 to 7.5
(overt gait impairment). However, the T25W is an unstressed measure
and allows patients to compensate for ataxia. We therefore hypothe-
sized that a stressed gait test would be more informative than T25W in
mildly impaired patients (no overt gait limitation; EDSS range O to
4.0). Objective: To compare and correlate a stressed gait test (the
10-foot Timed Tandem Walk [TTW10]) with the unstressed T25W in
EDSS range 0—-5.0. Method: We measured the fastest time to tandem
walk 10 feet along a straight line (TTW10), fastest unassisted T25W,
and EDSS in 249 MS patients and 83 controls. TTW10 and T25W were
calculated as the means of two consecutive measurements. Results:
In normal controls, TTW10 correlated with gender whereas T25W
correlated with age. For both normal controls and MS patients,
TTW10 correlated moderately with T25W, and both TTW10 and
T25W correlated with EDSS scores (p <0.0001 for all); however,
correlation between EDSS and TTW10 (r =0.49) was stronger than
the correlation between EDSS and T25W (r =0.36). TTW10 correlated
significantly with cerebellar, pyramidal, sensory, cerebral and bowel/
bladder Kurtzke functional systems, whereas T25W correlated only
with cerebellar, pyramidal and sensory systems. Correlation of T25W
with pyramidal and cerebellar functional systems was significantly
weaker than the correlation seen with TTW10 (p <0.03 for both). MS
patients were grouped into the following categories: EDSS 0 (n =33),
EDSS 1-1.5 (n =62), EDSS 2—-2.5 (n=77), EDSS 3-3.5 (n =47), EDSS
4-4.5 (n=21). For all categories except EDSS 0, deviation from
normal controls was greater for TTW10 than T25W. Thus, TTW10
appears to be a more informative measure of mild impairment than
T25W. Seven of nine patients with EDSS 5.0 could not perform the
TTW, establishing EDSS 4.5 as the upper limit of utility for TTW10.
Conclusion: TTWI10 is a simple, quantitative bedside measure of
mild impairment in MS. TTW10 appears to be a more informative
measure of impaired mobility than T25W in MS patients in the EDSS
range 0—4.5. TTW10 should be investigated as a clinical measure for
monitoring MS progression.
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Utilisation of multiple sclerosis functional composite in
multiple sclerosis: 5-year follow-up
S. Ozakbas, E. Idiman; Dokuz Eylul University (Izmir, TR)

The Multiple Sclerosis Functional Composite (MSFC) includes quanti-
tative tests of leg function (Timed 25-Foot Walk— [T25W]), arm
function (9-Hole Peg Test—[9-HPT]), and cognitive function (Paced
Auditory Serial Additional Test— [PASAT-3 min version]) Previous
observations suggest that the MSFC might be more sensitive to change
in clinical aspects than the Expanded Disability Status Scale (EDSS),
The aims of the present study were; 1. to investigate the difference in
MSFC between MS patients who were treated with an immunomodu-
lator and who were not, in a 5 year follow-up period, 2. to show the
difference between patients with RRMS and secondary progressive MS
(SPMS), in the same period and 3. to test the usefulness of MSFC
instead of EDSS in years. 684 (541 female) patients with definite MS
were enrolled in the present study. Patients were diagnosed having
relapsing-remitting (RR) MS (n =481), secondary progressive (n =181,
26.4%), or primary progressive (n =22, 3.3%) course. 79 patients who
had at least two relapses in the last two years have received any of the
immunomodulator agent, and followed-up 5 years. The MSFC and
EDSS were performed at baseline and every year for 5 years to assess
disability. Patients were divided into three subgroups: 1. RRMS
patients who did not receive disease modifying therapy (DMT) —
non-DMT group, 2. RRMS patients who received DMT — DMT group,
3. SPMS patients who did not receive DMT — SPMS group. The mean
age was 39.2+14.38 (18-53), mean disease duration was 28.45 +
16.13. Multiple Sclerosis Quality of Life -54 (MSQoL-54) was also
performed for all groups. EDSS was recorded 2.01 at baseline, 3.42 at
the end of the second year, and 4.02 at the end of the fifth year for
non-DMT group. For DMT group they were 2.49, 2.60 and 3.72,
respectively. MSFC values were 1,47, 1,06, 0,98 for non-DMT group,
and 1.33, 1.19 and 1.13 for DMT group respectively. Correlations
between EDSS and MSQoL-54 were weak at baseline and at the end of
fifth year (r =0.19, 0.22 respectively). Correlation between MSFC and
MSQoL-54 was very strong at baseline (r =0.59) and even stronger at
the end of the fifth year) r =0.69). Our study obtained the longest
period data to conclude that the MSFC assesses aspects of neurological
function not measured by the EDSS, suggesting that it is more
sensitive to detect change over time and better able to demonstrate
a therapeutic effect.

P335

The Faces-Symbol test and Symbol-Digit test are not reliable
surrogates for the Paced Auditory Serial Addition Test in
multiple sclerosis

K. O’Rourke, ]. Williams, M. Hutchinson, N. Tubridy; St. Vincent’s
University Hospital (Dublin, IRL)

Objective: The paced auditory serial addition test (PASAT) is the
established task for cognitive assessment in MS but is unpopular with
patients. The faces-symbol test (FST) and symbol-digit tests (SDT) are
alternative methods of cognitive testing in MS that are more
acceptable; the purpose of this study was to evaluate the potential
of the FST and SDT as surrogates for the PASAT. Methods: 50
unselected patients with MS (median EDSS 2.0, range 0-6.5)
performed the three tests of cognitive function under standardised
conditions. The raw PASAT, SDT, and FST data were transformed to
Z-scores; Z-scores were compared using linear regression models.
Agreement patterns were investigated using Bland-Altman graphs
which plot the difference between a pair of test Z-scores against the
average of the same pair of test Z-scores for each patient.

Results:

1) Linear regression

Z- FST-90 predicting Z-PASAT: R2 34.5%, 95% CI for slope 0.33, 0.81
(p <0.0001), 95% CI for intercept —0.24, 0.22 (p =0.90).

Multiple Sclerosis 2006; 12: S1-5228

Z-SDT-90 predicting Z-PASAT: R2 51.5%, 95% CI for slope 0.53, 0.95
(p <0.0001), 95% CI for intercept —0.17, 0.23 (p =0.76).

Z-SDT-90 predicting Z-FST-90: R2 65.4%, 95% CI for slope 0.64, 0.99
(p <0.0001), 95% CI for intercept —0.15, 0.20 (p =0.76).

The estimate of the intercept in each model is consistent with a zero
intercept indicative of an unbiased assessment.

2) Bland-Altman plots

Bland-Altman plots demonstrate that (1) agreement between the
Z-PASAT and Z-FST or Z-SDT is less than agreement between the
Z-FST and Z-SDT, and (2) test agreement is stronger when cognitive
impairment is less and weakens with increasing cognitive impair-
ment, before a degree of recovered test agreement when cognitive
impairment is severe.

Conclusion: Neither the FST nor the SDT are reliable surrogates for
the PASAT, indicating that the PASAT interrogates different cognitive
domains to both the FST and DST. Inter-test agreement is proportional
to the degree of cognitive impairment.

P336

Comparison of Kurtzke’s Expanded Disability Status Scale
and the Multiple Sclerosis Functional Composite Index in a
multiple sclerosis outpatient clinic

C. Michling, A. Dressel; Universitit Greifswald (Greifswald, D)

Background and Aim of the study: The Multiple Sclerosis
Functional composite Index (MSFC) was developed to address
shortcomings of the well established Kurtzke’s Expanded Disability
Status Scale (EDSS) to allow assessment of disability in MS patients as
an outcome parameter in clinical trials. The MSFC is a three
dimensional quantitative composite score including an timed 25
foot walk, a nine hole peg test (9HPT) and the Paced Auditorial Serial
Addition Test (PASAT). Results are calculated as a z score, allowing
quantitative comparison of the data. The test has been applied in
several large phase III clinical trials, however, little information is
available whether the MSFC can be useful in a clinical routine
setting. The present study compared the MSFC to the EDSS in a MS
outpatient clinic. Methods: In our MS clinic the MSFC is routinely
applied to all MS patients by a trained nurse. We retrospectively
analysed a three year period in which 714 paired MSFC and EDSS
from 118 patients (age 1770 yrs, median 43 yrs) were obtained. The
correlation between the EDSS score and the MSFC and its subtests
were calculated using the Spearman correlation. Results: The
median EDSS score was 2.5 (range 0.0 to 7.5), the median MSFC
(z score) was 0.1171 range (—6.949 to 1.422), the correlation r=
—0.6250, p <0.0001. The correlation for the 25 foot walk with the
EDSS was best (r=—0.7144 p <0.0001) followed by the 9HPT (r =
—0.6446, p <0.0001) while the PASAT had the weakest correlation
(r=—0.3241 p=0.0001). Conclusion: When used in a clinical
routine setting the results of the MSFC and its subtests correlate
with the EDSS. The correlation coefficients were similar to those
reported in the initial validation study by Cutter ef al. This suggests
that the MSFC can be reliably applied in a MS clinic. However, to
date, no cut offs have been established to identify clinical significant
changes of the MSFC score in individual patients. Therefore, a more
detailed analysis of changes that define relapses or clinical disease
progression is warranted.

P337

Evaluation of the Expanded Disability Status score during
post-relapse follow-up of multiple sclerosis patients treated
with Avonex®: SENSE study

P. Vermersch, T. De Broucker, P. Hinault, C. Bazerque; University of Lille IT
(Lille, F); Service de Neurologie (Saint Denis, F); Cours Raphaél Binet
(Rennes, F); Biogen Idec (Nanterre, F)

Background: Several authors have underlined the risk of classifica-
tion errors when the EDSS is measured too early after Multiple
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Sclerosis (MS) relapses or when different thresholds for changes in
disability are adopted, wrongly conducting to the conclusion of
therapeutic failure. The goal of the SENSE study is to better assess
these disability variations by distinguishing transient changes from
those that persist for up to 12 months after a relapse. Methods: This
is a French multicenter, prospective, longitudinal, observational
study of patients treated with Avonex® in the course of their
ongoing clinical management. Primary objective: Evaluate the % of
patients experiencing disability improvement as defined as at least 1
point decrease in the Expanded Disability Status Score (EDSS)
compared to EDSS reference value collected 1-2 months following
the onset of the relapse. To be confirmed, this improvement will
have to be observed at 2 visits apart. Secondary objectives: Evaluate
the correlation between disability improvement and several para-
meters: time since diagnosis, relapse rate in the 2 previous years,
clinical symptomatology, use of corticoid therapy for the current
relapse, reference EDSS score and treatment initiation date. The
mean time to disability improvement will also be determined.
Evaluations: Four evaluations may be fulfilled, according to the
physician’s discretion, between 1 and 11 months, after the relapse.
Inclusion criteria: patients already treated with Avonex presenting
with a recent relapse (between 1 and 2 months). Sample size: the %
of patients whose EDSS improved within the 12 month-period after a
worsening episode with sustained disability is close to 30% (Based on
Rio J. publication, Ann Neurol 2002; 52: 400—406). We assumed that
the rate of improvement over 12 months after a relapse will be
similar to this figure. For a measurement precision of 4.5%, i.e. C.I =
[25.5-34.5%] and alpha =5%, it will be necessary to evaluate 399
patients. In order to take into account patients with missing data,
520 patients will be recruited. Results: 260 French neurologists
have currently recruited 499 patients. Baseline data of these patients
will be presented.

P338

The EDSS software program for handheld devices: a study of
reliability and validity

C. Markowitz, D. Mikol, L. Shi, D. Denney on behalf of the EDSS Calculator
Study Group

Background: The Expanded Disability Status Scale (EDSS) measur-
ing multiple sclerosis disability is derived from seven Functional
System scores determined through standard neurological examina-
tion and tabulated manually. Objectives: To test the reliability of
the EDSS scores obtained through the EDSS software program for
handheld devices (EDSS Calculator) versus those obtained through
the manual method; to evaluate test-retest reliability of the calcu-
lator-based scores; and to examine their validity through correlation
with the Ambulation Index. Design/Methods: A sample of 62 MS
patients from six study centers had their EDSS evaluated two times
during a single office visit, using separate raters for each of the
tabulation methods: EDSS Calculator and manual method. Method
order was randomly assigned. Patients returned for a second office
visit 7-10 days later when their EDSS was re-evaluated with the
Calculator by the same rater who had used the EDSS Calculator at
visit 1. The Ambulation Index was also measured at this visit.
Results: The mean EDSS of the sample was 3.5 +2.2 when obtained
with the EDSS Calculator and 3.4+1.95 when obtained by the
manual method; scores ranged from 0 to 8 with both methods.
There was a high degree of inter-rater/method reliability between the
EDSS scores obtained with the EDSS Calculator and those obtained
through the manual method (Kappa: 0.84; CI: 0.74 to 0.94);
differences between the scores were far more likely the result of
differences in symptom presentation during the two evaluations
than differences in the methods for tabulating the scores. A high
degree of test-retest reliability was observed with the EDSS Calculator
(Kappa: 0.93; CI: 0.86 to 0.996). The correlation between the EDSS
Calculator scores and the Ambulation Index was 0.73 (p <0.001).
Conclusions: Relative to the manual method, the EDSS Calculator
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is highly reliable and provides valid results when measuring
disability in MS patients.

P339

Short-term prognosis in relapsing-remitting multiple
sclerosis

M. Diaz-Sinchez, J.C. Alvarez-Cermeiio, N. Garcia-Barragan, M.C.
Sddaba, ]. Masjuan, M. Espifio, J]. Gomeéz-Rial, P. Gonzdlez-Porque, A.
Muriel, L.M. Villar; Ramon y Cajal Hospital (Madrid, E)

Objective: Prognosis of Multiple Sclerosis (MS) is highly variable.
Several prognostic factors based on demographic, clinical and mag-
netic resonance imaging (MRI) data have been described. Moreover,
we have recently demonstrated that intrathecal IgM synthesis (ITMS)
against myelin lipids predicts an unfavourable disease course in MS.
The aim of this study was to analyze the impact of these factors
independently or in combination on short-term prognosis in MS.
Method: We prospectively studied 78 patients with relapsing-remit-
ting MS according to the Poser’s criteria since the initial stages of the
disease. Patients were followed during 56.99 +2.85 months. Seven
prognostic factors were recorded: age at onset (>40 years of age versus
<40 years of age); gender; symptoms at onset (motor versus no
motor); MRI findings at onset; presence of ITMS against myelin lipids;
interval between the first 2 attacks (<2.5 years versus >2.5 years);
and attack frequency in the first 2 years (>2 versus <2). Disability
was measured by the Expanded Disability Status Scale (EDSS). Disease
evolution was evaluated by monitoring final EDSS scores and changes
in EDSS during follow-up. Results: Final EDSS score was not
influenced by gender, motor symptoms at onset, burden of lesions
on initial MRI, interval between the first and second attack and
number of relapses during the first 2 years. It was significantly higher
in patients with older age at onset and with ITMS against myelin
lipids. When the progression index (defined as EDSS score increase per
year) was evaluated, we only found it related with the presence of
ITMS against myelin lipids (p =0.0063) and with suffering a second
attack before 2.5 years (p =0.025). We observed a strong correlation
between these two variables. Although no significant, we found a
trend between age at onset and the progression index (p =0.07). We
used Kaplan-Meier analyses and Cox regression models to determine
the influence of these variables on the time to disability progression.
Median times to increase one point in EDSS score were exclusively
influenced by the presence of ITMS against mylein lipids (p =0.0002).
Conclusions: ITMS against myelin lipids predicts an aggressive
disease evolution from the first stages of MS. This study also shows
a worse outcome in patients with an older age at onset. Conversely,
we did not find an association between the burden of T2 lesions
on initial MRI and disability progression in the early phase of the
disease.

P340

Serum uric acid levels in multiple sclerosis patients correlate
with disability

A.L. Guerrero, E. Laherrdn, F. Gutierrez, J. Martin-Polo, A. Gurruchaga,
M. Rodriguez-Gallego, C. Alcdzar, ]. Peralta; Hospital Rio Carrion
(Palencia, E)

Introduction: Uric acid (UA), the end product of purine metabo-
lism in humans, is an endogenous antioxidant, acting as a natural
peroxynitrite scavenger. Peroxynitrite, the product of the free
radicals nitric oxide and superoxide, exerts a toxic effect on neurons,
axons, and glia cells and contributes to demyelination, oligoden-
drocyte destruction, and axonal damage in Multiple Sclerosis (MS).
Since in 1998 it was found that gout patients rarely, if ever, develop
MS, some studies have described that MS patients have lower serum
UA levels than controls, although it has not been established
whether UA is primarily deficient or secondarily reduced due to its
scavenging activity. UA has also been proposed as a indicator of
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disease activity, as some authors have shown that UA levels are lower
during clinical or magnetic resonance imaging (MRI) activity than in
remission. Up to date, previous studies have only found a trend
towards an inverse correlation of serum UA concentration with
disability. Patients and Methods: We retrospectively reviewed 478
serum UA levels obtained in 94 MS patients followed in our
Neurology Unit. 90 samples were collected during a relapse, before
steroids treatment beginning. We collected data concerning demo-
graphic and clinical variables. We evaluated the Expanded Disability
Status Scale (EDSS) when outside a relapse. Correlation between UA
levels obtained during a relapse, or a relapse free period and
comparison between UA and EDSS score was tested using a t test.
A p value less than 0.05 was considered statistically significant.
Results: UA levels were significantly lower when measured during a
relapse (n: 90) than in a remission period (n: 388) (r: —0.16, p:
0.003). UA levels measured outside a relapse, inversely correlated
with EDSS score (r: —0.15, p: 0.001). Conclusion: Our results
indicate that lower uric acid levels in Multiple Sclerosis patients are
associated with clinical relapse; serum UA might serve as a possible
marker of disease activity in MS. According to our knowledge, this is
the first description of an inverse correlation of serum UA levels with
disability as assessed by EDSS score.

P341

OSE: A simple tool for the evaluation and follow-up
of patients with relapsing-remitting multiple sclerosis.
Results on 183 patients

D. Vernay, G. Edan, T. Moreau, ].M. Visy, C. Gury on behalf of the OSE
study group

The heterogeneity in the progression and symptomatology of the
relapsing-remitting type of multiple sclerosis fuelled the development
of clinical scales for its evaluation and follow-up. Among them, the
UKNDS (United Kingdom Neurologic Disability Scale — ex GNDS,
Guy’s Neurological Disability Scale) is simple and well accepted, and
was first translated and introduced in France by Gilles Edan (CHU of
Rennes). We further simplified the UKNDS into a version named OSE
(Outil Simple d’Evaluation). OSE is based on: (i) 13 sets of pictograms
for the rapid and systematic evaluation of symptoms, therapeutics and
evolution aspects and (ii) a corporal scheme, allowing disability
localization. In March 2004, we started a well-designed, multicentric
study in France (69 participating neurologists), aimed to evaluate OSE
in patients with the relapsing-remitting type of multiple sclerosis.
Here we present the results obtained in 183 patients (44 males, 139
females), aged 41.3 +9.6 years. Multiple sclerosis was diagnosed 7.0 +
6.1 years before the inclusion. 98 patients were treated with Interferon
and 81 with Copaxone. At V1, Residual EDSS was 2.6 +1.75. Patients
were evaluated with OSE during two visits (V1 and V2) after the
inclusion. The mean period between V1 and V2 was 4.5+2.6 months.
Index of satisfaction, as evaluated by the physician and the patient,
were scored on a scale from 1 to 5 (none, modest, important, very
important, full satisfaction). At V2, satisfaction index was 2.25+0.78,
as evaluated by the physician and 3.0+1.11, as evaluated by the
patient. Important factors influencing the satisfaction index were:
previous use of OSE and hospital practice for the physician and age,
duration of the disease and physician’s help for the patient. Similar
results were obtained at V1 In conclusion, the present results show a
good acceptance by both, clinicians and patients, and suggest that
OSE is simple and rapid to fulfill.

P342

Impact of fatigue in multiple sclerosis: the Fatigue Impact
Scale for Daily Use

J. Benito-Leon, P. Martinez-Martin, B. Frades, C. de Andrés, M.L. Martinez-
Gines, J.E. Meca-Lallana, A.R. Antigiiedad, B. Huete-Anton, E. Rodriguez-
Garcia, ]. Ruiz-Martinez; Mostoles General Hospital (Madrid, E); National
Center for Epidemiology (Madrid, E); University Hospital “‘Gregorio Mar-
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arion” (Madrid, E); University Hospital “Virgen de la Arrixaca” (Murcia, E);
Basurto Hospital (Bilbao, E); Hospital “Severo Ochoa" (Madrid, E); Mendaro
Hospital (Guipiizcoa, E)

Objective: To determine the metric properties of the daily fatigue
impact scale (D-FIS)in multiple sclerosis (MS) patients. The D-FIS is an
8 item-instrument designed to measure the subjective daily experi-
ence of fatigue. Methods: 124 consecutive patients with operation-
ally defined MS underwent the D-FIS. Usual clinical measures for MS,
the Montgomery-Asberg Depression Rating Scale and the Functional
Assessment of Multiple Sclerosis (FAMS) to assess health-related
quality of life (HRQoL) were also applied. In addition, patients with
fatigue (68 patients, 54.84%) completed the Fatigue Descriptive Scale,
the Multidimensional Fatigue Inventory (MFI), a visual analogue scale
for fatigue (VAS-F) and a Global Perception of Fatigue scale (GPF).
Results: Relevant metric D-FIS results were: floor effect =1.54%;
ceiling effect =1.54%; skewness = —0.28; item homogeneity =0.55;
Cronbach’s alpha =0.91; item-total correlation =0.62 (item 1)-0.84
(item 6); standard error of measurement =2.19; convergent validity
with other fatigue measures = —0.57 [VAS-F] (p <0.001); 0.52 [GPF]
(p <0.001); and 0.46 [MFI-General fatigue] (p <0.001). In a multiple
linear regression model, fatigue independently influenced HRQOL.
Conclusions: The D-FIS is a valid, short, and easy-to-administer
instrument for measuring MS-related fatigue, a frequent symptom,
which impairs patients” HRQoL.

P343

Derivation of a unidimensional scale from the Fatigue
Impact Scale

L.C. Doward, D.M. Meads, ].D. Fisk, S.P. McKenna, B.]. Eckert; Galen
Research (Manchester, UK); Dalhousie University (Halifax, CAN); Novartis
Pharmaceuticals Corp. (New Jersey, UK)

Objectives: The Fatigue Impact Scale (FIS) is a 40-item questionnaire
designed to assess fatigue. The FIS has 3 subscales; cognitive, physical
and psychosocial functioning. The purpose of the study was to
develop a unidimensional scale from the FIS with improved respon-
siveness that would be particularly suitable for assessing fatigue in
multiple sclerosis (MS). Methods: Rasch analysis (one-parameter
logistic item response theory) was applied to existing FIS data
available from 188 patients with MS. Misfitting items and those
with differential item functioning (DIF) related to gender or age were
removed. Qualitative interviews conducted with MS patients in the
UK identified potential gaps in instrument coverage. Face and
content validity were assessed via cognitive debriefing interviews
with a new MS patient sample in the UK. Results: MS-patient
samples: FIS data sample: n =188, 25% male; mean age 50.9, SD
10.5; 39.6% relapsing remitting, 36.9% primary progressive, 23.5%
secondary progressive. Qualitative interview sample: n =35, 43%
male; mean age 50.0, SD 13.2; mean MS-duration 17.7 years, SD
14.2; 31.4% relapsing-remitting, 28.6% secondary-progressive, 5.7
primary-progressive, 34.3% other or missing. Cognitive debriefing
sample: n=15, 33% male; mean age 48.4, SD 14.5, mean MS-
duration 14.5, SD 14.0 years; 53.3% relapsing-remitting 33.3%
primary-progressive, 13.3% secondary-progressive. The 40-item FIS
did not fit the Rasch model. Five misfitting items and 4 exhibiting
DIF by age or gender were removed to produce a unidimensional
scale that fitted the Rasch model (Chi* p>0.05). Data from
qualitative interviews were used to generate 9 new items to improve
sensitivity with patients with milder fatigue. The recall period was
reduced from 4 to 1 week. Cognitive debriefing interviews revealed
problems with only 3 items; 1 was removed and 2 modified. Patients
found the new 39-item scale clear and relevant. Conclusions: A
single unidimensional scale of fatigue was produced from the FIS
that was acceptable to UK MS patients and with good coverage of
fatigue severity. The scale is currently being adapted for use in
France, Germany, Italy, Spain, Sweden, USA and Canada (French and
English). Psychometric and scaling properties for all language
versions will be assessed.

www.sagepub.co.uk

Downloaded from http://msj.sagepub.com at SIMON FRASER UNIV on May 31, 2007
© 2006 SAGE Publications. All rights reserved. Not for commercial use or unauthorized distribution.


http://msj.sagepub.com

P344

The development of a work instability scale for multiple
sclerosis
E. McFadden, H.L. Ford, A. Tennant; University of Leeds (Leeds, UK)

Background: The capacity to work is often altered in those
with chronic illness such as multiple sclerosis. More than 50% of
persons with multiple sclerosis (MS) are unemployed within 10 years
from diagnosis unrelated to level of disability. Currently the
“Gold Standard” way to identify those at risk of work disability is
for an experienced therapist to carry out a Vocational Assessment.
Objectives: To devise a valid, reliable Work Instability Scale for
multiple sclerosis (MS WIS) in order to identify those at risk of
premature work loss. Methods: The approach comprised a number
of discrete stages and combined the theoretical and developmental
strengths of established methodologies in qualitative research with
the statistical strength of the Rasch model. The Rasch models are
built on three fundamental concepts: Unidimensionality, order and
additivity. They ensure that the items in a scale map onto a single
underlying construct, for example, work instability, that there is a
hierarchical structure to these items such that they each represent
different levels of risk of work loss and that the items are equally
spaced along the construct so providing an interval level scale.
Study design: 1. Qualitative interviews to generate the item pool
for the patient completed Multiple Sclerosis Work Instability Scale
(MS-WIS). 2. Item selection to produce a draft questionnaire. 3.
Cognitive debriefing to assess the face and content validity of the
draft MS WIS. 4. Internal Construct Validity (Rasch analysis) to test
the properties of and reduce the number of items in the scale.
5. Criterion Validity to compare the scale against the “Gold
Standard” assessment to assess the reliability and sensitivity of the
draft measurement. 6. Reliability (Rasch analysis) to assess the test-
reliability and internal consistency of the scale confirming the
validity of the questionnaire. Results: Qualitative analysis of the
data obtained from the interviews highlighted the main factors
contributing to work instability and identified TRUE/ NOT TRUE
statements for the scale. Rasch analysis on the answers provided by
the study population yielded a twenty one item Work Instability
Scale. Conclusions: The MS WIS is brief, easy to complete and
interpret in the hospital setting and provides the clinician with a
validated tool to identify those at risk of unemployment due to MS
and refer appropriately for job retention measures.

P345

A final United Kingdom scale for measurement of self
efficacy in multiple sclerosis

R.J. Mills, J.A. Woolmore, C.P. Hawkins, C.A. Young; Walton Centre for
Neurology and Neurosurgery (Liverpool, UK); University Hospital of North
Staffordshire (Stoke on Trent, UK)

Background: Self efficacy (SE) is the individual’s belief that they
have the ability to overcome challenges presented to them. Two self
report scales had previously been developed, both measuring SE, in
the same UK centre (Liverpool), on the same MS population using
traditional psychometric techniques. Objective To improve the
psychometric properties of the scales using the Rasch measurement
model. Method: Data were obtained from a postal survey from two
UK centres. 600 questionnaires packs were sent out. Results: 309
packs were returned (a response rate of 51.5%), there were 303
records suitable for analysis. Initial analysis revealed that neither
scale had acceptable fit to the Rasch model. Exploratory factor
analysis confirmed that one scale was unidimensional from the
outset, and the other contained two factors. Since both scales were
intended to measure SE in MS and were developed on the same MS
population, items from the two scales were pooled. Exploratory
factor analysis of the combined scale revealed a common factor and
one other related factor. Disordered category thresholds were
collapsed and non fitting items were removed until acceptable fit
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to the Rasch model was achieved. This resulted in a 10 item scale
with a four point, Likert response option. The scale was shown to be
free from differential item functioning (DIF) for several important
person factors. Various post hoc tests of unidimensionality
confirmed the scale was measuring a single underlying trait.
Conclusion: A definitive scale was produced whose data fit the
Rasch model and which measures a unidimensional construct of self
efficacy in MS.

P346

Medium-term longitudinal follow-up in kinematic analysis
surveyed patients

P. Nisipeanu, R. Carasso, A. Dagan; Hadera Medical Center (Hadera,
IL)

Background: Kinematic analysis (KA) of hands movements was
shown to be sensitive for the quantitative evaluation of movement.
We previously reported that KA was able to detect subclinical
deterioration of arm function in mild-moderate relapsing-remitting
and secondary progressive multiple sclerosis (RRMS, SPMS) patients
who did not significantly worsen on other measures and who were
followed for a period of 18 months. Objective: To verify if this finding
will be confirmed by clinical evolution. Methods: 14 patients (10
women), who participated in the first study were entered in a 18-
month follow-up, being examined at 3-month interval. In addition to
neurological examination at each session Expanded Disability Status
Scale (EDSS), Functional System Scales (FS), Timed 25-Foot Walk (T8)
and Nine-Hole Peg Test (9-HPT) were assessed. Results: All patients
completed at least 5 3-month evaluations. Patients whose KA of hands
showed deterioration at the end of the previous 18 month study
were significantly worsen at the end of the actual study, especially
at the FSS and 9-HPT measures. Conclusions: KA of hands may be
useful in the medium term prognostic of clinical changes less well
assessed by EDSS.

P347

Computerised analysis of cerebellar symptoms in multiple
sclerosis - “TremorAn’’, a new bedside test

J. Koehler, G. Schdfer, M. Dieterich, A. Faldum; Johannes Gutenberg-
Universitit (Mainz, D)

Objectives: The aim of this study was to develop a new bedside
test for computerized quantitative analysis of cerebellar symptoms
of the upper extremity in patients with MS. The test battery consists
out of 3 different drawing exercises starting with ‘“drawing the line”
over “zick-zack-course” to ‘‘star” characterized by an increasing
difficulty and one target exercise ‘target-target” to proof the
accuracy of movements. Methods: Based on a tablet pc (Compaq
Tablet PC TC1000) a individual software was developed to analyse
quantitatively following parameters: 1) Curve under the line,
2) number of maxima, 3) number of intercept points, 4) overshoot
distance, 5) number of interruptions and 6) needed time of the
drawing tests and 7) sum of distance from target and 8) length of
distortion of the target test. Normative data were evaluated by
testing 50 healthy subjects (20 women, mean age 25 years).
Sensitivity of these data were proofed in 8 patients with secondary
progressive MS, EDSS 4.5-7.5 but clinical different severity of
cerebellar symptoms of the upper extremities (2 patients without,
3 with mild, 2 with moderate and 1 with severe signs and
symptoms). In addition the nine-hole-peg-test was documented
and the results were compared to the new bedside test. For
statistical analysis based on SPSS 11.0 special curve analysis were
used with respect to the highest stability index to calculate the
normative data of the single tests. Results: All healthy subjects
could perform the test battery accurate without any problems.
Based on the normative data with this new bedside test movement
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abnormalities in patients without signs and symptoms could be
found as well as clinical noticeable disturbances in the other
patients. Furthermore a more detailed analysis with “TremorAn”
could be found compared to the nine-hole-peg-test. Conclusions:
The new computerized bedside test “TremorAn’”’ with easy handling
could show high sensitivity in detecting different stages of cerebel-
lar symptoms of the upper extremities. Therefore it could be useful
in follow-up studies of these patients with respect to therapeutic
efficacy of several drugs. This study was supported by Schering
Deutschland GmbH.

P348

Assessing blinding methodology in multiple sclerosis clin-
ical trials
A. Scalfari; Oxford University (Oxford, UK)

Empirical studies show that the poor quality of trials may distort
results. The internal validity of a study might be threatened by bias
which could occur at any stage of the trial, producing results that differ
from true values. The blinding methodology is widely used to reduce as
much as possible such bias, and it has therefore become a principle of
randomised controlled trials. In order to determine the quality of a trial
many assessment scale have been created, but none of these scales
consider specifically the problem of blinding. Considering the extreme
importance of blinding, we have focused on the need to have a reliable
tool in order to assess the quality of blinding methodology in MS
clinical trials. We have created a specific checklist which will allow us
to evaluate all the situations in which participants should be kept
blinded. The checklist focuses on several different aspects: blinding of
treating and assessing neurologist, blinding of patients, blinding of
neuroradiologists, blinding of statisticians and blinding of randomiza-
tion (treatment allocation concealment). Using the checklist readers
will be able to assess whether all the efforts in order to make blinding
successful were done or not. The checklist is based on a score system in
order to rate the trials analyzed in terms of ‘“quality of blinding
methodology”. A score is awarded to each item when the item is
applicable. The total score is then divided by the total possible score,
and non applicable item scores are not counted in the denominator.
Finally an overall blinding quality index of each trial is obtained. Each
applicable item will be scored and confirmed by the written explana-
tion taken from the paper. For each item readers will score a full point
when clear explanations of blinding procedures have been provided,
half point when unclear (insufficient) explanations have been pro-
vided and no point when no explanations have been given. Since each
single item has not got the same relevance we decided to consider
them differently. Thus blinding of assessing neurologist will be scored
as 4, blinding of patient as 3, blinding of neuroradiologist as 2 and all
the other items as 1. Therefore, when all the items are applicable, a
maximum score of 12/12 can be obtained. In order to assess the
reliability of the check list, two different reviewers have tested it
independently on 5 MS clinical trials. The results have been compared.

P349

Comparison of retinal nerve fibre layer measurements and
visual function among patients with multiple sclerosis

F. Costello, E. Eggenberger, C. Demeulemeester, S. Coupland, H. MacLean,
H. Rabinovitch, M. Freedman, I. Pan, W. Hodge; The University of Ottawa
(Ottawa, CAN); Michigan State University (East Lansing, USA); OHRI
(Ottawa, CAN)

Background: Retrobulbar optic neuritis (ON) is a common cause of
vision loss among patients with Multiple Sclerosis (MS). MS patients
have a predilection for sub-clinical involvement of the afferent visual
pathway, and commonly manifest visible defects of the retinal nerve
fiber layer (RNFL). Optical coherence tomography (OCT) measured
RNFL values are reduced among MS patients, and correlate with
diminished visual performance. The objectives of this study were to
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compare RNFL values among patients with progressive MS, relapsing
remitting MS (RRMS), ON as a clinically isolated syndrome (CIS),
recurrent ON and normal control subjects. We also aimed to
compare tests of visual function with RNFL measurements among
MS and CIS patients to determine whether axon loss in the afferent
visual pathway is the substrate for persistent visual impairment.
Methods: A cross sectional study was conducted on MS and CIS
patients seen at the University of Ottawa. Patients underwent
standard ophthalmic evaluations, including best-corrected Snellen
visual acuity and visual field analysis (Humphrey perimetry 30-2
Threshold testing,). OCT (Stratus version 3, Zeiss Meditech, Dublin,
California) testing was used to determine the average and quadrant
sector RNFL values for MS, CIS and normal eyes. RNFL values were
compared to tests of visual function among patients. Results: 148
patients underwent OCT and ophthalmic testing (71 RRMS; 54 CIS;
9 progressive MS and 14 recurrent ON). The mean overall and
quadrant RNFL values were reduced in all MS sub-types (p <0.0001)
as compared to disease free control patients. Patients with prior ON
(recurrent and as a CIS) and progressive MS had significantly lower
RNFL values and reduced visual function scores (log MAR visual
acuity/visual field sensitivity) as compared to control subjects.
Conclusions: In this study, MS and CIS patients demonstrated
reduced RNFL values as compared to disease control patients.
Patients with recurrent ON; prior ON as a CIS; and progressive MS
had significantly lower RNFL values and reduced scores on tests of
visual function as compared to normal control patients and RRMS
patients. Reduced RNFL values correlated with diminished visual
function in all subsets of MS and CIS patients. OCT testing detected
sub-clinical optic nerve damage among patients, and RNFL values
correlated with tests of visual function. OCT may be a reliable
biomarker of axonal integrity in the afferent visual pathway.

P350

Cognitive demand affects functional mobility in multiple
sclerosis

S. Khurana, M. Cline, A. DiGiacomo, ].D. Bowen, R. Wadhani, G. Kraft;
University of Washington (Seattle, USA)

Background: Multiple sclerosis (MS) is an unpredictable and dis-
abling condition that has been associated with decreased mobility,
balance problems, and cognitive dysfunction. It has been speculated
that persons with MS also have more difficulty multi-tasking com-
pared to age-matched adults. The objective of this study is to analyze
the affects of cognitive distractions on ambulation in people with
multiple sclerosis (MS). Research Design: A prospective case-control
study conducted at The University of Washington, Seattle, Washing-
ton. Methods: Ninety ambulatory (EDSS < 6.0) community-dwelling
adults (50 with MS, 40 age- and sex-matched controls) are being
enrolled. Two ambulation measures are being used: the Timed Up and
Go Test (TUG) and a 100-foot walking test. These measures are
performed under three conditions: no cognitive task; a simple
cognitive task: reciting the alphabet; a more difficult cognitive task:
counting backwards by three. In addition, subjects will count back-
wards by three while seated and complete the Paced Auditory Serial
Addition Test. Results: In MS subjects (n =28) and controls (n =10)
studied to date, both simple and complex cognitive tasks adversely
affect motor performance. MS subjects showed trends towards greater
differences in speed between the TUG alone and the TUG with a
cognitive task. The control group was 5.1% slower when performing
the TUG with a cognitive task; MS subjects were 15.7% slower. Similar
results were seen in the 100-foot walking tests while performing the
easier cognitive task. Conclusions: This study is relevant to multiple
sclerosis as it addresses the interplay between two areas that are
commonly affected by MS: cognition and motor function. The results
allow us to better understand the impact of distraction on common
motor functions. By better understanding the conditions under which
falls occur, the treating physician will be able to employ rehabilitation
strategies more effectively, thus minimizing morbidity in this
population.
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Multidimensional assessment of upper limb impairment in
patients with multiple sclerosis: a multicentre study

L. Padua, V. Nociti, S. Bartalini, F. Patti, A. Quattrone, P.A. Tonali,
M. Ulivelli, P. Valentino, M. Zappia, A.P. Batocchi; Catholic University,
Fondazione Don Gnocchi (Rome, 1); University of Siena (Siena, I); University
of Catania (Catania, I); Magna Grecia University (Catanzaro, I)

Background: Although there is increasing interest in measuring the
quality of life (QoL) and disability in Multiple Sclerosis (MS) patients,
no studies were focused on the upper limb impairment in a
multiperspective way. The aim of this multicentric study is to
multidimensionally evaluate the impairment of upper limb in MS
patients using validated patient-oriented, clinical and disability
measurements. Methods: We enrolled 80 patients (22 men, 58
women; mean age 37.6 years; 68 with relapsing-remitting MS, 12
with secondary-progressive MS) fulfilling McDonald diagnostic cri-
teria. To evaluate the upper limb impairment was used a patient-
oriented questionnaire as the disability arm shoulder hand ques-
tionnaire (DASH) and an objective test of dexterity as the 9 Hole Peg
Test (9HPT). DASH provides 2 scores: on symptoms and functional
status (DASH-F/S) and on the use of upper limb at work (DASH-W).
We also used SF-36. Statistical analysis was performed. Non-para-
metric analysis of the correlation was assessed by Spearman’s R test.
Multivariate analysis was also used. Results: We observed high
significant relationships between DASH scores and 9HPT (p =0.0005,
r=0.4 and p =0.01, r =0.3 respectively). Fatigue was related to the
timing of the upper limb task (p=0.0007, r=0-4) but even more
to the patient’s perspective of upper limb impairment (DASH-S/F
p <0.0000001, r=0.7; DASH-W p <0.000000, r=0.5). Some aspects
of QoL (SF36 scores) are influenced by the upper limb task duration:
9HPT was highly related with physical function (p <0.0000001, r =
—0.5), mildly with the social function (p=0.04, r=—0.2) and
highly related with the main physical score (p <0.0008, r= —0.4).
The duration of the disease was mildly related to the upper limb
performance as perceived by the patient: it was related to the
symptoms/function (DASH-F/S p=0.03, r=0.2) but not to the
performance at work (DASH-W: NS). To evaluate which are the
clinical features that influence the upper limb performance we
performed a preliminary multivariate regression analysis: the objec-
tive measurement of upper limb impairment (9HPT) was highly
related only to the EDSS while the perception of upper limb function
(DASH-F/S) was highly related only to the fatigue. Conclusions: By
these preliminary data we can assess that upper limb impairment
strongly involves daily life in MS patients and that many clinical
features seem to influence the manual task; probably we should
consider it as an outcome measure in clinical trial.

Immunomodulation - Part |
P352

Retrospective analysis of immunoglobulin therapy in a
group of Portuguese multiple sclerosis patients
J. Guimardes, M.E. Rio, ]. Reis, M.]. Sd; Hospital de Sdo Jodo (Porto, P)

Introduction: High-dose intravenous immunoglobulins (IVIg) be-
came a successful new treatment regimen in neurological autoim-
mune diseases. As regards Multiple Sclerosis (MS), the clinical trials
of IVIg showed that IVIg may have beneficial effects in different
disease courses. Retrospective observational studies, like the present
one, might further support these available results. Purpose: In this
retrospective study we aimed to evaluate the relapse rate and clinical
disability of MS patients treated with IVIg, who fulfilled inclusion
criteria for a second line immunomodulatory therapy. Patients
and Methods: A total of 22 MS patients (relapsing/remitting, 17;
progressive, 5; mean age 40+ 10 years) were treated monthly with
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0.2 g/kg body weight of IVIg for 24 months. The sample included 4
patients who had stopped a prior immunomoduladory drug (IMD)
and started IVIg in monotherapy, and 18 patients in add-on therapy
regimen with other IMD (Betaferon: 10 patients; Avonex: 2 patients;
Rebif: 4 patients; Copaxone: 2 patients) due to treatment failure. The
outcome measures were: the effect on clinical disability measured by
the change in Kurtzke‘s expanded disability status scale (EDSS) score,
as the proportion of patients with improved, stable or worse clinical
disability (>1.0 grade on EDSS score); Multiple Sclerosis Severity
Score (MSSS, the relationship between EDSS and duration) and mean
annual relapse rate (ARR) during 2 years of IVIg treatment, compared
to MSSS and ARR values 2 years before IVIg treatment, irrespective of
the previous therapy. Results: The mean ARR decreased from 2.3 +
2.1 during the 2 years prior to the start of IVIg to 1.1+ 1.2 within
the first two years after IVIg therapy. EDSS values remained stable
throughout the observation period (mean EDSS before and after
IVIg: 3.5); however, the severity improved in 17 patients (mean
MSSS before IVIg: 5.1+2.8; mean MSSS after IVIg: 4.6+3.1).
Discussion: Our results are similar to the results of previous
studies with IVIG in monotherapy that report beneficial effects of
IVIG on relapse rate and in disease progression; in addition, in
our population the clinical improvement was observed in MS
severity evaluated by MSSS. In conclusion, IVIg as add-on therapy
may be a valuable alternative treatment that can be considered
in patients whose benefit of first line MS medications alone is
modest.

P353

Long-term therapy with IV-immunoglobulins in multiple
sclerosis. Evaluation of a prospective documentation of 668
patients

E. Maida; Evangelic Hospital (Vienna, A)

Multiple sclerosis (MS) can neither be cured nor stopped completely,
but by immunomodulating therapies the occurrence of severe
incapacities can be delayed in the majority of patients, especially,
when introducing the treatment during the first years after the onset
of the disease. The immunomodulating properties of i.v.-immuno-
globulins (ivIG) refer to both T-helper- and B-cells and and they
serve for treatment in several autoimmune diseases. Trials in MS
already have been performed since more than 20 years. Although
from many studies encouraging results had been obtained, the use
of i.v.-immunoglobulins in MS is still controversial. The actual
presentation is based on datas obtained from an open prospective
documentation, which started in 1993, of relapse rates, EDSS-scores
and MRI observations of relapsing-remitting MS-patients, who had
received 200 mg/kg body weight of 7S-immunoglobulines every 21—
28 days for at least 2 years (earlier withdrawals included). 668
patients were evaluated. In 10% therapy was stopped earlier (mostly
because of problems with veins and allergy). Before starting ivIG the
mean duration of MS was 7.6 years, the mean relapse rate was 2.8
per 24 or less months, the mean EDSS was 3.5. The mean duration
of ivIG-treatment until the actual evaluation was 35 months.
Results: 51% of the patients remained relapse-free, a mean
reduction of relapse rates of —2.2 was observed, the mean EDSS-
score showed a reduction of —0.3. No further progression and/or
Gd+ activity was seen in the majoroty of MRI scans of both brain
and cervical spine. An additional evaluation of subgroups of the
patients showed a positive correlation of ivIG effects on relapse
rates, EDSS-scores and stability in MRI respectively and the duration
of MS at the time of starting the treatment. Comclusion: The
evaluation of a large number of patients points out the high
effectiveness on reducing the progression of MS both clinically
and in MRI by ivIG-therapy. Furthermore it was excellently toler-
ated. The rather low dosage, which was used for the present
documentation showed similar good effects like studies with higher
dosages of ivIG, beta-interferons and glatiramer-acetate, but was
more economic. The acutal datas revealed the high therapeutic
value of ivIG in relapsing-remitting MS.
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Predictors of intravenous immunoglobulins effectiveness in
multiple sclerosis
G.N. Bisaga; Military Medical Academy (St.Petersburg, RUS)

Introduction: Among immunomodulators for multiple sclerosis
(MS) treatment intravenous immunoglobulins (IVIgs) are marked
out not only low frequency of side effects and ability to reinforce
remyelination in CNS, but also high clinical efficiency, which
depends on a number of factors, which we had analized. Methods:
45 clinically defined MS patients (F/M =29/16, aged 4-54 (35.4+
11.2) years, EDSS 1.5-9.5 (4.4+2.2)) are surveyed. RRMS — 26 pts,
SPMS -13, PPMS-3 and RPMS-3. The duration of IVIgs treatment was
3-72 (11.1+/—10.8) months. The patients received IVIg enriched
IgM (Pentaglobin “Biotest’”; n=24) and IVIgs, on 99% consisting
from IgG (Intraglobin “Biotest”; n =21). Dozes: 0.4 g/kg within 3 days
and then monthly 0.15-0.20 g/kg within 3-72 months. A positive
clinical effect was fixed in case of reduction of relapse number at least
on 50% and/or decrease of EDSS on 0.5 or more points. Results: Side
effects (only slight and intermittent) were seen in 11% of the patients.
The positive effect of IVIgs treatment is established in 54% of cases: at
RRMS in 74%, SPMS-39% (p <0.05), PPMS-0%, RPMS-0%. Among the
patients with RRMS with a positive effect at 59% was revealed strong
positive effect, at 41%-moderate; among the patients with SPMS only
moderate positive effect (100%) was revealed. The relapse rate before
treatment was 1.4 4+ 1.2 per year, during treatment — 0.64 + 1.0, during
a half a year after treatment — 0.65+0.95. Average reduction of EDSS
during IVIgs treatment was 0.41+0.40. Higher clinical efficiency of
1VIg enriched IgM is established in comparison with containing only
1gG: 60% and 48% accordingly. The efficiency of IVIgs did not depend
on age of the patients and duration of disease. The weak positive
correlations were revealed between efficiency of treatment and relapse
rate before treatment (r=0.30; p <0.05), moderate-between effect
from treatment and its duration (r =0.53; p <0.01) and weak negative
correlations established between result from treatment and initial
EDSS (r = —0.31; p <0.05).

P355

Concentrations of cytokines and adhesion molecules in
commercial immunoglobulin preparations: relevance for
the treatment effect in MS patients

K. Retzlaff, C. Roth-Langer, R. Reufs, S. Vogel, C.V. Burger, M. Kaps,
P. Oschmann; University Giessen (Giessen, D)

Introduction: Many studies have shown that intravenous immu-
noglobulin preparations (IVIG) are effective in the treatment of
relapsing remitting multiple sclerosis (RRMS). Up to know the definite
mode of action is still unknown. A wide spectrum of action is
assumed, among other things the blockade of T-cell-receptors and
the modulation of pro- and anti-inflammatory cytokines. Commercial
IVIG preparations are made from human blood. We investigated the
existence of other immunological parameters (cytokines, adhesion
molecules) in these preparations and a possible influence on the
treatment effect of IVIG in MS patients. Materials and Methods: At
a single point in time we analysed IVIG preparations from seven
different manufacturers, some of them from different charges. We
measured the cytokine (TNF-b, sIL-4R, TNF-R I+II) and adhesion
molecule (SICAM-1, sVCAM-1) concentration using commercialised
ELISA-systems. Additionally, two patient groups were treated with two
different IVIG preparations (IVIG A: n=6; IVIG B: n=4) and were
observed over a 12 months period. Blood sampling was done every 3
months for determining the serum concentrations of the cytokines
and adhesion molecules. Results: Comparing the seven commercial
IVIG preparations varying concentrations of all parameters were
shown, particularly remarkable for TNF-RI (values from 836,31 to
1536,76 pg/ml) and TNEF-RII (values from 986,1 to 9240,36 pg/ml).
Even in different charges of one IVIG preparation fluctuations of the
concentrations could be proven (e.g. IVIG B; sIL-4R: range from 63,16
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to 139,42 pg/ml). Under treatment over 12 months we could prove
an induction of the cytokines TNF-b and TNF-R I+II. A difference
in the extent of the induction were shown with the two different
IgG preparations (e.g. IVIG A; TNF-b (mean): range from 399,14
to 1100,18 pg/ml; IVIG B: range from 156,33 to 404,13 pg/ml).
Conclusions: Our results show varying concentrations of cytokines
and adhesion molecules in different IVIG preparations. Under treat-
ment over 12 months the different induction of some cytokines might
be one mode of action of IVIG in MS-patients. The different extent of
the induction could be due to the different influence of the cytokine
concentration in the two IVIG preparations.

P356

Assessing the net clinical benefit and absolute risk reduction
of disease-modifying drugs in relapsing-remitting multiple
sclerosis

V. Samuel, K. Akhras, R. Bennett, R. Glanzman, A. AL-Sabbagh; Wayne
State University School of Medicine (Detroit, USA); Serono, Inc. (Rockland,
USA); Pfizer Inc. (New York, USA)

Background: Clinicians and payers tend to compare the results of
individual clinical trials utilizing relative risk reduction (RRR) for each
disease modifying drug (DMD); however, inter-study variability,
heterogeneity of the patient population, different baseline character-
istics, and inconsistent placebo behaviors from different clinical trials
makes comparison based on RRR inappropriate. Measurement of
absolute risk reduction (ARR) may be a more appropriate assessment
of benefit. Objective: To compare baseline disease severity levels and
ARRs across Class 1 DMD studies for multiple sclerosis. Methods:
Class 1 studies of various DMDs were reviewed and analyzed to
compare baseline Expanded Disability Status Scale (EDSS) scores and
relapse rates across DMD study populations. The clinical benefit of
DMDs versus placebo for 2-year relapse rates and proportion of
progression-free patients was compared across all studies using ARR
and number needed to treat (NNT). Results: The proportion of
patients with 2, 3, or >4 relapses at baseline for subcutaneous (sc)
interferon-beta (IFNB)-1a treated patients were 41%, 33%, and 26%
respectively. For natalizumab-treated patients, the proportion of
patients with 1, 2, or >3 relapses at baseline were 58%, 32%, and
9%, respectively with no reported data for intramuscular (im) IFNB-1a,
IFNB-1b, and glatiramer acetate (GA). The proportion of patients with
baseline EDSS scores of >3 was greater among IFNB-1a sc-treated
patients compared with IFNB-1a im and natalizumab (41%, 33% [1],
and 33%, respectively), with no reported data for IFNB-1b or GA. The
ARRs for annualized relapse rates were 0.15, 0.24, 0.40, 0.41, and 0.45
for IFNB-1a im, GA, IFNB-1b, IFNB-1a sc, and natalizumab respectively
(NNTs: 6.7, 4.2, 2.5, 2.4, 2.2). ARRs for progression-free patients were
0.13 [2], 0.03, 0.08, 0.12, and 0.12 for IFNB-1a im, GA, IFNB-1b, IFNB-
la sc, and natalizumab respectively (NNTs: 7.7 [2], 33.3, 12.5, 8.7,
8.7). Conclusion: Given the difference in baseline risk and severity
levels across studies, ARR is the appropriate way to compare DMDs in
the absence of head-to-head clinical trials. Results based on ARR
showed that IFNB-1a sc has comparable therapeutic effect on efficacy
measures when compared to natalizumab. 1. Estimated from distribu-
tion of Baseline EDSS figure in the Clinical Review section (page 28) of
Summary Basis of Approval for IFNB-la im. 2. Apply to subset of
patients (57%) who completed 2-year data.

P357

Switching of therapies in Argentina: 2-year follow-up

A. Carra, P. Onaha, G. Luetic, M. Burgos, E. Crespo, N. Deri, ]. Halfon,
G. Jacks, A. Lopez, V. Sinay, C. Vrech; Hospital Britdnico (Buenos Aires,
RA); Instituto de Neurociencias de Rosario (Rosario, RA); Hospital
San Bernardo (Salta, RA); Hospital Municipal (Bahia Blanca, RA);
Hospital JA Fernandez (Buenos Aires, RA); Hospital San Roque
(Cordoba, RA); Hospital Frances (Buenos Aires, RA); Sanatorio Allende
(Cordoba, RA)
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