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Diagnostic value of enhancing lesions on post-contrast
T1-weighted magnetic resonance images in patients with a
clinically isolated syndrome

M. Diaz Sanchez, R. Lamas Pérez, P. Baena Palomino,

J.L. Casado Chocan, A.J. Uclés Sanchez

Neurologia, Hospital Universitario Virgen del Rocio, Sevilla,
Spain

The previous magnetic resonance imaging (MRI) criterion for dis-
semination in time (DIT), based on a single scan, requires the
simultaneous detection of asymptomatic enhancing and non-
enhancing lesions on post-contrast T1-weighted scan. This crite-
rion was highly specific for predicting early conversion to
clinically definite multiple sclerosis (CDMS) but its sensitivity
was rather low. In the 2017 revision of the McDonald criteria, no
distinction between symptomatic and asymptomatic MRI lesions
is required for DIT demonstration.

We aim to investigate whether inclusion of lesions in the
symptomatic region influences the performance of DIT criterion,
based on a single scan, for a diagnosis of multiple sclerosis (MS)
according to the McDonald 2017 criteria. We also analyse its
value for predicting conversion to CDMS.

We performed an observational study based on a prospec-
tive clinically isolated syndrome (CIS) cohort. Inclusion crite-
ria: 1)CIS suggestive of central nervous system demyelination
(since 2008); 2)clinical assessment and baseline brain MRI
within 8 weeks of CIS onset; 3)clinical follow-up of at least 24
months.

We included 143 CIS patients, 98 women (68.53%), with a
mean age at onset of 34 year. After a mean follow-up of 56
months, 91 (63.63%) patients were diagnosed as having MS
according to the McDonald 2017 criteria. The overall conver-
sion rate to CDMS was 43.35%. Forty patients (43.95%) initi-
ated a disease-modifying treatment before the second clinical
event. In 28 patients (19.58%) baseline MRI simultaneously
showed asymptomatic enhancing and non-enhancing lesions,
whereas in 47 patients (32.63%) simultaneously enhancing
(symptomatic or not) and non-enhancing lesions were
detected. The DIT criterion recently proposed, based on a sin-
gle MRI scan, was more sensitive (48.4% v 30.8%) maintain-
ing a high specificity (94.2% v 100%). Both DIT criteria
identified a subset of patients with CIS who were at high early
risk of developing CDMS (hazard ratio: 2.68 and 4.15, p<
0.001; respectively).

The new DIT criterion based on a single scan, incorporated in
the last revision of the 2017 McDonald criteria, is more sensitive
that the original one with a slight decrease in specificity.
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The role of IgG index versus oligoclonal bands in patients
with suspected multiple sclerosis
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Background and objectives: A cerebrospinal fluid (CSF) anal-
ysis is not mandatory for the diagnosis of multiple sclerosis
(MS) in patients with a clinical syndrome suggestive of MS.
However, in the 2017 McDonald diagnostic criteria presence of
>2 oligoclonal IgG bands (OCB) in the CSF, but absence in the
corresponding serum, can be used to fulfill the distribution in
time (DIT) criteria, possibly leading to an earlier diagnosis.
However, the finding of an elevated IgG index (CSF IgG:serum
IgG/CSF albumin: serum albumin) > 0.7 should be interpreted
with caution. The aim of the study was to investigate the diag-
nostic value of IgG index versus OCB in suspected MS in a
population based real life setting.

Methods: 2141 MS patients according to the McDonald criteria
with known OCB status and/or IgG index from the three
Norwegian counties Buskerud, Oslo and Telemark (“BOT-
database™) from 1972-2018 were included. CSF-OCB analyses
were for the earlier years performed by agarose gel electrophore-
sis (AGE) and since 2005 by isoelectric focusing with immunob-
lotting (IEF).

Results: 1785 (87.2%) of the patients were OCB positive and 263
(12.8%) were OCB negative. Of the 384 patients with known IgG
index 294 (76.6 %) had a value >0.7, and 90 (23.4%) < 0.7. 285
(74.2%) of the patients had both an IgG index >0.7 and were OCB
positive. Only 9 of 294 patients (3.1%) with IgG index > 0.7 were
OCB negative whereas 28 of 90 (31.1%) with IgG index < 0.7
were OCB negative.

Conclusions: The frequency of OCB positive patients in our pop-
ulation was as expected. The vast majority of patients with IgG
index > 0.7 were also OCB positive. Thus both presence of >2
OCB or an IgG index >0. 7 may be used as a supplement to fulfill
the diagnostic criteria for DIT in MS.
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Clinically isolated syndrome: natural course and
diagnostic criteria
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Introduction: Clinically isolated syndrome (CIS) is a first demy-
elinating event targeting the central nervous system. It can latter
fulfil the criteria for Multiple Sclerosis (MS) but in some patients
it is an isolated episode, without new clinical events or paraclini-
cal evidence of disease.

Objectives/Aims: To analyse our population of CIS patients and
the role of OCB in the 2017 revision of the McDonald criteria
Methods: We selected those patients who had ever had a diag-
nosis of CIS, observed in our MS clinic (N= 69), according to
the 2010 McDonald criteria. Clinical and laboratorial features
were analysed to compare those who converted to MS and the
non-converters.

Results: From the total cohort, 71% converted to MS, at a median
follow-up of 2 years (0-11 years). Those who converted to MS
were tendencially younger (28 vs 33 years; p=0,066) and had an
elevated level of cerebrospinal fluid (CSF) proteins (0,51 vs 0,30
g/L; p=0,072). Our analysis found no association between the pre-
senting symptom, altered visual potentials with conversion to MS.
OCB were present in 64,1% of patients who were diagnosed with
MS, but also in 68,4% of those who remained CIS (p=0.745).
Stratifying the results by treatment, there was also no statistical
significant association between the presence of oligoclonal bands
and conversion to MS.

Conclusion: The present study showed that OCB is prevalent in
patients with CIS, even in those who, until now, do not fulfil the
2010 diagnostic criteria for MS. This raises questions about the
early assumption of MS diagnosis, resulting in chronic treatment
and a possibly lifelong stigma in patients who could never develop
new lesions or have a second attack.

journals.sagepub.com/home/msj
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Autonomic nervous system dysfunction in people with
neuromyelitis optica spectrum disorders
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Background and aims: The aim of this study was to determine
the extent of autonomic symptom burden measured with the
Composite Autonomic System Score-31 (COMPASS-31) and
presence of objective dysautonomia measured with adrenergic
index (Al) and cardiovagal index (CI) in people with neuromyeli-
tis optica spectrum disorders (pwNMOSD). Furthermore, we
wanted to compare both parameters in pwNMOSD and people
with multiple sclerosis (pwMS).

Design/Methods: 20 pwNMOSD (16 females, mean age
48.2+10.8, disease duration 9.8+8.0) and 20 pwMS, matched
for age, sex and disease duration were enrolled. All patients
completed the COMPASS-31. The following ANS tests were
performed: heart rate (Valsalva ratio (VR)) and blood pressure
responses to the Valsalva maneuver, heart rate response to deep
breathing (respiratory sinus arrhythmia (RSA)) and the tilt table
test. The quantification of autonomic dysfunction was made
using the two indices of the Composite Autonomic Scoring
Scale (CASS): adrenergic index (AI) and cardiovagal index
(CD.

Results: In all pwNMOSD, COMPASS-31 was >0. Al >0, indi-
cating sympathetic dysfunction, was present in 8 (40%) and CI>0,
indicating parasympathetic dysfunction, was present in 10 (50%)
pwNMOSD. Orthostatic hypotension on tilt-table test was present
in 6 (30%) of pwNMOSD. The frequency of presence of auto-
nomic symptom burden was higher in pwNMOSD for the vaso-
motor and pupilomotor domains of the COMAPSS-31 compared
to pwMS (p=0.048 and p=0.006, respectively). There was no dif-
ference in Al and CI between groups (all p>0.05). pwNMOSD
had significantly greater drop in diastolic blood pressure (dBP)
during tilt-table test compared to pwMS, p=0.044. A binary logis-
tic regression model showed that drop in dBP during tilt-table test
and normal function of autonomic nervous system, defined as

Multiple Sclerosis Journal 2018; 24: (S2) 738-980


http://journals.sagepub.com/home/msj

740

ePosters 24(S2)

AI=0 and CI = 0, are independent predictors of pwNMOSD
(p=0.042 and p=0.029, respectively).

Conclusion: Significant proportion of pwNMOSD experience
dysautonomia, which seems to be different from dysautonomia
observed in pwMS.
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Russian cohort of patients with NMO and NMO spectrum
disorders

T. Simaniv, I. Bakulin, E. Zhirova, M. Zakharova
Research Center of Neurology, Moscow, Russian Federation

Antibodies to aquaporin-4 (AQP4-Ab) is a sensitive and highly spe-
cific serum marker of neuromyelitis optica (NMO) and NMO-
spectrum disorders (NMOSD). Area postrema syndrome is the third
most frequent after optical neuritis and myelitis in NMOSD. Clinical
manifestations of this syndrome include indomitable nausea, vomit-
ing and hiccups, which in most cases persist for several weeks.
Frequently the area postrema syndrome is the first clinical manifesta-
tion of NMOSD, which significantly complicates proper diagnosis.
Objectives: The aim of our research was to analyze the character-
istics of patients with NMOSD according to demographics, clini-
cal symptoms and MRI findings and estimate frequency of
AQP4-Ab in Russian group patients with NMOSD.

Methods and patients: Serum samples from 67 neurological
patients with NMOSD were analyzed. We used cell-based assay
for the detection of AQP4-Ab (Euroimmun).

Results: 67 patients (83% female) aged 16-67 years (mean age
40.2 years) were included in the study. AQP4-Ab were detectable
in 89.6% patients with NMOSD. The mean age of onset of symp-
toms was 35.2 years. The mean time to diagnosis was 20 months
(range: 1 month-5 years). In most patients, the onset symptoms
were longitudinally extensive transverse myelitis (LETM) and
optic neuritis(ON). In total, during disease course 11 patients
developed area postrema syndrome and in seven cases, the disease
manifested with area postrema syndrome. Time to diagnosis in
cases with area postrema syndrome manifestation was higher than
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LETM and ON manifestation. These patients have been supposed
as patients with gastrointestinal pathology or infectious disease at
first.

According to MRI, 83% of the patients had LETM lesions and
14% had short transverse myelitis lesions extending fewer than
three vertebral segments. Spinal cord lesions spanned 1-13 verte-
bral segments (mean 5.5). The cervical cord was involved in 30%
of cases, thoracic cord - in 30%, both cervical and thoracic cord -
in 40%. 19% of patients had brain lesions.

Our results confirm high clinical heterogeneity of NMOSD and
specificity of AQP4-Ab as a marker of NMOSD
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Establishing the diagnosis of multiple sclerosis in Croatian
patients with clinically isolated syndrome: 2010 versus
2017 McDonald criteria
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Aim: To compare the sensitivity, specificity and accuracy of the
2010 and 2017 revisions of the McDonald criteria in a Croatian
cohort of patients with a clinically isolated syndrome (CIS).
Methods: Prospectively collected data from 113 patients were
retrospectively analyzed. Sensitivity, specificity and accuracy for
both criteria were calculated regarding conversion to clinically
definite multiple sclerosis (CDMS) or multiple sclerosis (MS)
(defined as fulfilment of clinical or MRI evidence for dissemina-
tion in space and the development of a second relapse and/or >1
new T2 lesions on the follow-up MRIs) during a two-year follow-
up. Survival analysis was performed to estimate the cumulative
risk of patients developing CDMS. Binary logistic regression
model was used to determine which variables are statistically sig-
nificant predictors for the conversion to MS.

Results: The 2017 revision had higher sensitivity (85 vs. 30% and
85 vs. 41%) and lower specificity (33 vs. 63% and 63 vs. 85%)
compared to the 2010 revisions, for conversion to CDMS and MS,
respectively. Patients who did not meet the 2017 McDonald crite-
ria had a higher chance of conversion-free survival for CDMS
than those who met the 2017 McDonald criteria (p=0.037).
Results of the multivariate regression analysis revealed that
patients who at baseline fulfilled 2017 revisions of the McDonald
criteria have the increased likelihood of conversion to MS (Exp(B)
9.68, 95%CI 3.62 - 25.90, p< 0.00001).

Conclusion: This study provides new information about the
application of the 2017 revisions of the McDonald criteria in a
Croatian cohort of patients with typical CIS.
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Background: An overlapping of symptoms among multiple scle-
rosis (MS) and neuromyelitis optica spectrum disorders (NMOSD)
may be found at disease onset. Recently, magnetic resonance
imaging (MRI) criteria (Matthews’s criteria, MC) were described
to differentiate MS from NMOSD in clinical practice. However,
these criteria were not evaluated in non-Caucasian population. The
aim was to evaluate these criteria in Latin American population.
Methods: medical records and brain MRIs were assessed by a
blind evaluator and scored on the MC (lesions adjacent to the
body of the lateral ventricle, lesions in inferior temporal lobe,
S-shaped/curved U-fibre lesions and Dawson’s fingers) in a Latin
American cohort (Argentina, Brazil and Venezuela) of patients
with MS and NMOSD (previously diagnosed by current validated
diagnosis criteria and used as gold standard). MC sensitivity,
specificity, positive predictive value (PPV) and negative predic-
tive value (NPV) were determined.

Results: We included 282 patients (MS = 188 and NMOSD = 94,
ratio 2:1). Patients from Argentina (MS = 92, NMOSD = 38), Brazil
(MS =55, NMOSD = 27) and Venezuela (MS =29, NMOSD = 41)
were evaluated at disease onset. The MC applied to the entire cohort
at disease onset showed a 97.8% sensitivity, 82.9% specificity,
92.0% PPV, and 95.1% NPV in differentiate MS from NMOSD.
The sub-analysis applied only to non-Caucasian populations (mes-
tizos, natives and zambos, MS = 89 and NMOSD = 47) showed a
100% sensitivity, 80.8% specificity, 90.8% PPV, and 100% NPV.
Conclusion: These findings suggest that the MC distinguished
MS from NMOSD at disease onset in a Latin American cohort.
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Brucellosis presenting as a longitudinally extensive
transverse myelitis
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Introduction: We report an unusual case of a patient who pre-
sented with a longitudinally extensive transverse myelitis (LETM)
secondary to brucellosis.

Case: This previously healthy 44 year old man presented with left
sided numbness. His history goes back to 2 weeks prior to presen-
tation when he developed a progressively increasing numbness
over his left side associated with gait ataxia and urinary urgency.
His exam was significant for weakness of the left upper and lower
extremities, bilateral hyperreflexia and sustained ankle clonus on
the left. Magnetic resonance imaging (MRI) of brain and cervical
spine revealed a cervical non-enhancing intramedullary lesion
extending from the level of C3 to C6 with associated meningeal
enhancement extending from the brainstem to the lower cervical
levels. Serological studies revealed high Brucella titers (>1:640),
negative anti-aquaporin 4 antibodies and vasculitis panel.
Cerebrospinal fluid (CSF) showed a white blood count of 260 per
ul with 62 % neutrophils, a low glucose 20 mg/dL, elevated pro-
tein (4.92 g/dl), and high Brucella titers (>1:640). Additionally,
CSF showed no oligoclonal bands, and negative toxocara canis
antibodies, viral and tuberculosis polymerase chain reactions, and
bacterial cultures. Patient was started on ceftriaxone, rifampicin,
and doxycycline.

Conclusion: Neurobrucellosis should be considered in the differ-
ential diagnosis of longitudinally extensive transverse myelitis.
This is only the second reported case of neurobrucellosis present-
ing with LETM.
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Experts’ opinion on 2"-line treatments failure criteria for
patients with multiple sclerosis
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Introduction: Failure criteria for patients with multiple sclerosis
(MS) under 1s-line treatment are well documented. However, the
literature is poor regarding 2"-line treatments failure criteria.
Objectives: This work aimed at identifying convergences and dif-
ferences in therapeutic attitudes among French MS experts,
regarding 2"-line treatments failure criteria.

Multiple Sclerosis Journal 2018; 24: (S2) 738-980



742

ePosters 24(S2)

Methods: A 2-phase approach was set out. Experts in 5 regional
boards worked on identifying 2"-line treatments failure criteria.
These results were then collected and discussed by a national
board of 11 experts.

Results: Patient evaluation is based on the Expanded Disability
Status Scale (EDSS) test, at least once a year, and MRI. Brain and
spinal rebaseline MRI must be performed at 6 months, then brain
MRI once a year, without considering structures atrophy.

Bad prognosis criteria are age (>40 years old), high baseline
EDSS, ethnicity and comorbidities.

Disease progression must be confirmed at 6 months because of
frequent fluctuations under 2m-line treatments and pseudo-
relapses. Any confirmed disease progression is considered a ther-
apeutic failure. Therapeutic failure is also based on clinical
relapses and MRI activity.

Any change of 2"-line treatment must be discussed in multidisci-
plinary meeting, not before 1 year of treatment, except in case of
tolerance issues. Failure criteria are no longer valid after 3 years
of treatment.

To avoid disability evolution, more stringency is necessary with
2nd-line treatments, despite the risk of therapeutic exhaustion.
Experts also highlighted differences in progression evaluations.
Annual Symbol Digit Modalities Test (SMDT), 9 Hole Peg Test
(9-HPT), Time 25 Foot Walk (T25-FW), decreasing walking dis-
tance despite unchanged EDSS, or low contrast visual acuity,
could be considered as markers of treatment failure.

Other differences concern the reliability of a single MRI activity,
depending on its location, or of a single relapse, whether it is a
sensitive or a motor one, to change or not 2"-line treatments.
Conclusions: Experts identified convergences and differences in
therapeutic attitudes regarding 2"-line treatments failure criteria.
They agree that disease progression must be considered along
with EDSS, after 1 year of treatment.

As for differences, they are justified in the absence of published
data.

These proposals should be evaluated in real life prospective
cohorts.
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Recurrent myelitis with CLIPPERS imaging: a case
report

K.D. Fernandez, F.R. Schmidt, C.P.Q.F. Goes
Department of Neurology, Rio de Janeiro State University /
Pedro Ernesto University Hospital, Rio de Janeiro, Brazil

Introduction: In 2010 was described by Pittock et al. an inflam-
matory syndrome with subacute clinical signs of pontine lesion, in
relapses, responsive to corticosteroid therapy but not to all immu-
nosuppressants, called Chronic lymphocytic inflammation with
pontine perivascular enhancement responsive to steroids -
CLIPPERS. After the first report, several cases appeared showing
more extensive attacks involving other central nervous system
areas such as midbrain, medulla, spinal cord and subcortical white
matter.

Objective: Report a clinical case of a young man with recurrent
myelitis responsive to corticosteroid and CLIPPERS imaging.
Case description: A 20-year-old black male with a history of
recurrent lower limb weakness and urinary incontinence. He had
the first myelitis at age 13, when he began to walk with assis-
tance after a week. At the time he was admitted at the hospital
and received corticosteroid therapy with complete recovery. He
had a new event at age 16 with paraparesis and got restricted to
wheelchair, with urinary incontinence, that partially responded
to pulse therapy. After another 2 episodes, was started
Mycophenolate Mofetil as maintenance therapy, but neverthe-
less he had another 6 incidents within 2 years when they decided
to switch for Interferon 1A. He continued with frequent relapses
but recently with upper limbs weakness, which was not noted
before. He had another myelitis in November / 2017 with exten-
sive laboratory and radiological investigation without diagnostic
conclusion. His magnetic resonance imaging (MRI) of brain and
spinal cord showed multiple lesions, of 1-2 mm, with increased
signal in Fluid attenuation inversion recovery (FLAIR) at the
pons and spinal cord, with contrast enhancement. After case
review, was suggested diagnosis of CLIPPERS base on imaging
features, despite the atypical clinical presentation. Prednisone
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was started at Img / kg / day dosage with partial response and he
currently walks with the aid of crutches.

Conclusion: CLIPPERS is a rare syndrome recently reported that
should be considered when there is suggestive neurologic features
and typical imaging, excluding other causes. This case describes
an atypical clinical presentation without brainstem symptoms or
signs, with typical imaging of the syndrome, rarely documented
on literature.
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close; Goes CPQF: nothing to disclose

EP1302
Challenges in diagnosing OCB-negative MS - the
importance of imaging

A.-M. Landtblom!, E. Katsarogiannis?, A. Kristoffersson?,

S. Ghaderi Berntsson?, R. Semnic*, 1. Bostrom?

! 4kademiska Hospital | Neurology Clinic, ?Neurology, Uppsala
University Hospital, Uppsala, 3Motala General Hospital,
Linkdping University, Motala, “Radiology, Uppsala University
Hospital, Uppsala, ’Neurology, Linképing University, Linkoping,
Sweden

Introduction: Up to 5 % of the patients with MS lack oligoclonal
bands (OCB) in the CSF. Recent reports highlight the importance
of an accurate MS diagnosis particularly in OCB-negative
patients. Around 10% of progressive MS patients may have been
misdiagnosed. We have previously reported on the inventory of
OCB-negative patients in the National Swedish MS Registry,
locally in Uppsala. Out of altogether 750 MS patients, 42 were
OCB-negative. Ten of these were reexamined and two were redi-
agnosed with leukodystrophies,based on genetics (mutations in
the ABCD1-, DARS gene respectively).

Aim: A retrospective imaging study was done in order to scruti-
nize the preceding diagnostic process.

Method: Previous MRIs of the brain and spine according to a MS
protocol were analysed. and new MRIs were performed, including
axial projections of the spine.

Results: Both patients were women in their fifties, having had an
MS diagnosis for many decades. Both had motor symptoms of the
lower extremities, and one had polyneuropathy.

The first patient with adrenomyeloneuropathy had one single
ovoid supratentorial lesion, cerebellar atrophy and T2 lesions
along the dorsal cervical and thoracal medulla, the latter display-
ing a discrete widening of the central channel and atrophy.

The second patient with leukodystrophy had several supra- and
infratentorial white matter lesions, engaging the pons, cerebellum
and brainstem but no new lesions between two MR scans eleven
years apart. Symmetrical confluent white matter changes in the
brain stem and cervical spinal were sharply delineated. An
intramedullar cavity along the thoracal medulla supported
atrophy

Conclusion: Female carriers of leukodystrophy genes may have a
late, slow and mild phenotype and may lack typical radiological
features associated in males with early onset. White matter

journals.sagepub.com/home/msj

changes may to some extent mimic MS, and a thorough radiologi-
cal investigation is needed, with special focus on axial projections
of the spinal cord.
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EP1303
Neurosarsoidosis: report of 30 cases. What about
diagnosis dilemma?

C. Richard!, R. Lefaucheur?, L. Grangeon?, D. Maltéte?,

B. Bourre?

!Neurologie, CHU Rouen, Rouen, 2Neurologie, CHU Rouen,
ROUEN, France

Neurosarcoidosis (NS) is a rare and polymorphic entity, often
inaugural and isolated. To date, diagnostic assessment is still a
matter of debate.

We sought to describe a cohort of patients diagnosed with NS and
to establish the relevance of diagnostic investigations.

A retrospective study of all patients diagnosed with NS was con-
ducted in Rouen University Hospital between 1993 and 2018.
We included patients diagnosed with definite, probable and pos-
sible NS, as described by Zajiceck et al., and collected clinical,
biological and imaging data. We distinguished patients with
inaugural NS from those already diagnosed with systemic
sarcoidosis.

A total of 30 patients were included, 18 (61%) of whom with
inaugural NS. Sex ratio male/female was 0.87. The mean age
of onset was 43.26 years. NS was considered as definite in two
patients (7%), probable in 20 (66%) and possible in eight
(27%). The median time to diagnostic was 4.2 months. In
cases of already known sarcoidosis, neurological symptoms
mainly occurred within 6 months after the onset of sarcoidosis
(0.83). Pulmonary manifestations were associated in nine
patients (30%). Headache (56%), cranial neuropathies (56%),
such as facial nerve palsy, and seizure (30%) were the most
common signs. Only three patients (10%) presented longitudi-
nal extensive traverse myelitis and four patients (13%) periph-
eral nervous impairment. Biological tests showed:
lymphopenia (86%), increased ACE levels (47%), stigmata of
autoimmunity (37%). CSF analysis revealed : lymphocytic
pleocytosis (47%), high protein content (82%). Diffuse T2
white matter hyperintensities (85%) and focal meningeal
enhancement (55%) were the most common brain MRI find-
ing. Sensitivity of CSF analysis and MRI was about 84%,
whereas, in other tests, about 41%. No difference was found in
terms of demographic features, biological tests and imaging
between the two groups. Patients with inaugural NS had sig-
nificantly more parenchymal symptoms than others (44% vs
8%, p=0.049).
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No statistically significant difference was seen between the two
groups except for parenchymal symptoms more frequent in inau-
gural NS patients than others. Sensitivity of CSF analysis and
MRI was 84% showing the interest of these two investigations in
suspected cases of NS.

Disclosure
Nothing to disclose

EP1304
Safety of rituximab in NMOSD patients: a long time
prospective observational study

E. Fayyazi!, V. Shaygannejad!, O. Mirmosayyeb!, S.

Badihian?, N. Manouchehri!, F. Ashtari!

INeurology, Isfahan University of Medical Sciences, Isfahan,
Islamic Republic of Iran, *’Neurology, Johns Hopkins University,
Baltimore, MD, United States

Introduction: Considering the significant promising results of
several studies on rituximab in various neurological disorders like
NMOSD. There are concerns about long-term complications of
rituximab therapy. Rituximab definite long term safety and its
infusion related side effects have not been well clarified yet. The
goal of our study was to evaluate safety of rituximab in some
NMOSD patients after two years of prospective observational fol-
low up.

Methods: Rituximab was injected intravenously every 6 months.
The initial course of rituximab was 345 mg/m?2 (on average 500
mg) that was administered intravenously (IV) every week for 4
weeks (on average 2 gr administered overally). Further infusions
of 345 mg/m2 were given (on average 500 mg) every week for 2
weeks (on average 1 gr administered overally); this was repeated
every 6 months. Based on new neurological symptoms and new
side effects of rituximab therapy, we had phone follow up
monthly and completed a specific checklist. If we suspected to
any problems or needed to examine the patients or collected
supplementary.

Results: In our investigation, we included 48 NMOSD patients
initially and 44 patients were successfully followed up for 2 years,
(35 female and 9 male). Infections were reported in 36.6% of
patients. From our experience, urinary tract and respiratory infec-
tions are the most common complication after a long-term treat-
ment with rituximab among NMOSD patients.

Conclusion: Patients especially males tolerated repeated injec-
tion of rituximab without any significant reactions except one
case of reported anaphylactic shock. Focus on NMOSD patients,
and also simultaneously evaluation of long-term and injection-
related complications and overally safety of rituximab therapy in
these patients are some positive aspects of this study. It would be
better to do such a research in a larger number of NMOSD patients
with a longer period of time for follow up.

Disclosure

On behalf of all authors, the corresponding author declares there
is no conflict of interest. This study was carried out without any
financial support from private or public institutions.
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The clinical spectrum of MOG antibody-associated
demyelination: a retrospective case study

A. Papathanasiou!, C. Constantinescu?, C. Gilmore!, N.
Evangelou?, B. Gran'2, E. Nikfekr!, R. Tanasescu!-

!Queen’s Medical Centre, Department of Neurology, Nottingham
University Hospitals NHS Trust, *Division of Clinical Neurology,
School of Medicine, University of Nottingham, Nottingham,
United Kingdom

Introduction: Antibodies to myelin oligodendrocyte glycopro-
tein (MOG) have been demonstrated in a subset of patients with
Neuromyelitis Optica Spectrum Disorder (NMOSD) without the
presence of aquaporin-4-IgG antibodies, as well as in patients
with acute disseminated encephalomyelitis (ADEM), optic neuri-
tis (ON), transverse myelitis (TM), brainstem syndrome and cer-
ebral dysfunction without fulfilling criteria for NMOSD.
Objectives: To describe the clinical course, treatment and out-
come in patients with MOG antibody-associated demyelination.
Methods: This is a retrospective case study. Demographic, clini-
cal, cerebrospinal fluid (CSF) and magnetic resonance imaging
(MRI) data were collected from the clinical records.

Results: Eleven patients with MOG-antibody associated demyeli-
nation were identified. The male/female ratio was 1.7. Mean age
was 45.18 (range 22-71 years), while the mean disease duration
was 6.72 (range 8 months-28 years). Three patients had an initial
presentation of Longitudinally Extensive Transverse Myelitis
(LETM) and one had TM. Three patients had bilateral ON and one
had unilateral ON. There was one patient with a simultaneous
LETM and unilateral ON. One of our patients had an ADEM-like
initial presentation and one a cerebral-cortical dysfunction. MRI
findings were compatible with the patient’s clinical presentation,
with or without additional asymptomatic brain lesions. Two of our
patients had positive CSF oligoclonal bands. All cases were ini-
tially treated with intravenous steroids, while two patients with
LETM required plasma exchange. Four out of five patients with
TM had a very good outcome with Expanded Disability Status
Scale (EDSS) score < 2. All ON cases had an excellent response
to steroids. Six patients had only one episode, while five patients
had a polyphasic course. Four out of five cases with a polyphasic
course, had either clinical or/and radiological cerebral involve-
ment at presentation and a worse outcome with moderate to severe
disability. Additional immunosuppressive treatment has been
added to our relapsing cases. Current EDSS scores ranges from
0-8 (mean value 2.54). Only four patients fulfilled diagnostic cri-
teria for NMOSD.

Conclusions: MOG antibodies are associated with an increasing
spectrum of clinical phenotypes that often do not fulfil criteria of
NMOSD. Further large prospective studies are needed, to better
characterise MOG-associated demyelination.

Disclosure
Athanasios Papathanasiou: nothing to disclose
Cris Constantinescu: nothing to disclose
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EP1306

Clinical characterization of patients suffering from
both central and peripheral demyelinating autoimmune
disorder

J. Klehmet!?, J. Haas!

IMS-Zentrum, Jewish Hospital Berlin, °’Neurocure Research
Center Berlin, Charité - Universitdtsmedizin Berlin, Berlin,
Germany

Multiple sclerosis (MS) and chronic inflammatory demyelinating
polyneuropathy (CIDP) are both demyelinating autoimmune dis-
orders of the nervous system with unknown underlying patho-
mechanism. Whereas MS is restricted to the central nervous
system, CIDP comprises demyelination of the peripheral nervous
system. There are a few reports in the literature about patients suf-
fering from both, CNS and PNS manifestation in similar extent.
In this case series, we describe ten patients showing a heterogene-
ous clinical spectrum with primary central nervous system or
peripheral nervous system involvement and a monophasic or
chronic disease course. Mean age was 55.9+10.8 years, without
sex preference. Disease duration was 14.4+ 7.6 years. Seventy per
cent of the patients developed central demyelination before
peripheral disease with fulfilled diagnostic criteria for MS accord-
ing to McDonald criteria. However, oligoclonal bands were posi-
tive in only five patients (50%), elevated protein was found in
80% of the patients. In contrast, demyelinating criteria for CIDP
according to the European Federation of neurological society
(EFNS) was fulfilled in only 30%. Interestingly, only the minority
of patients suffered from a high lesion load (40%) and had a pro-
gressive disease course (10%) with a mean EDSS Score of 4.0
(2.5-6.5), whereas course for neuropathy was progressive despite
ongoing treatment in 40 %. In contrast to previous publications,
some of the patients described here became stabilized under a
monotreatment of regular IVIG treatment for long-term whereas
others need a combination of different immunmodulatory treat-
ment regimens. So far tested, paranodal antibodies had not been
detected in this cohort (in progress).Taken together, in this case
series patients suffered from a moderate and non-progressive
course of multiple sclerosis when additionally affected by periph-
eral demyelination. However, sufficient treatment of concomitant
demyelinating neuropathy may become a challenge over the
course of disease.

Disclosure

Klehmet received personal compensation for speaker fees and
advosiry boards from Grifols, CSL Behring, Octapharma,
Novartis.

Haas received personal compensation for speaker fees and advo-
siry boards from Novartis, Sanofi Genzyme, HOFFMANN La
Roche, Biogen, Teva, Merck, Bayer.
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EP1307
Clinical and imaging features of 14 patients with
tumefactive multiple sclerosis

M.V. Castro Sanchez, N.L. Ciano Petersen, V. Reyes
Garrido, M. Villagran Garcia, T. Mufioz Ruiz, P. Urbaneja
Romero, M.D.1.P. Moreno Arjona, G. Pons Pons, M.
Guerrero Fernandez, A. Leon Martin, A. Alonso Torres,

P. Serrano Castro

Hospital Regional Universitario de Malaga-IBIMA, Malaga,
Spain

Introduction: Tumefactive multiple sclerosis (MS) is an atypical
form of MS with lesions bigger than 2 centimeters (cm), associ-
ated mass effect, perilesional oedema or atypical enhancement
pattern that may mimic a brain tumour, abscess or other inflam-
matory disorders.

Objectives: Our goal is to describe the clinical and imaging pat-
terns of 14 patients with tumefactive MS in order to characterize
better this uncommon entity.

Methods: This is a retrospective review of clinical and radio-
graphic material from 14 patients with tumefactive MS that were
diagnosed and followed up in our hospital. We have done a
descriptive analysis of the demographic features, clinical presen-
tations and outcomes, disability progression measured by
Expanded Disability Status Scale (EDSS), brain magnetic reso-
nance imaging (MRI), histopathology of the brain biopsies, cere-
brospinal fluid (CSF) and evoked potential results.

Results: There were 9 women and 5 men. The median age at
onset was 28 years (2-45). Median disease duration was § years
(1-17). The most common clinical presentation was motor symp-
toms (4/14) followed by cognitive and cerebellar dysfunction
(2/14). The clinical course at onset was a first neurological event
in 9/14, relapsing-remitting in 4/14. One patient only developed
tumefactive lesions during his follow-up. Only 3/14 had a mono-
phasic course. Median EDSS was similar at onset and last visit
(2.5). 10/14 had demyelinating abnormalities in sensitive and
motor evoked potentials. 6/14 had positive oligoclonal bands,
5/14 intratechal synthesis of IgG. In only 3 patients a biopsy was
performed and 2/3 biopsies were initially misdiagnosed as a non
demyelinating disorder. 1 patient was misdiagnosed as astrocy-
toma which was surgically removed and treated with radiother-
apy. Most lesions had well-defined margins (10/14), with a size
2.1-5cm (8/14), moderate oedema (6/14), T2 hypointense ring
(8/14) and ring enhacement (8/14). Lesion volume in subsequent
MRIs was reduced in 9/14.

Conclusion: Most had multifocal disease at onset, positive oligo-
clonal bands and/or abnormal evoked potentials. This along with
the reduction of volume lesion during follow-up made it possible
to obviate biopsy in many cases.

A better knowledge of the imaging and clinical features of central
nervous system inflammatory diseases may facilitate diagnosis,
reduce unnecessary biopsies and ensure proper management of
theses conditions.
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EP1308

Tocilizumab after autologous hematopoietic stem cell
transplantation in refractory neuromyelitis optica: a case
report

C.R. Mancinelli, N. De Rossi, C. Scarpazza, R. Capra
Multiple Sclerosis Centre, Spedali Civili di Brescia, Montichiari,
Italy

Introduction: Autologous hematopoietic stem cell transplanta-
tion (ASCT) is a treatment used in patients with Neuromyelitis
Optica (NMO) refractory to conventional pharmacologicalthera-
pies but often guarantees only a temporary control of the disease.
Tocilizumab, an interleukin 6 receptor-blocking antibody, can be
effective in therapy-resistant cases of NMO, but its role, after
ASCT, has not yet been well investigated.

Aims: We present a case of NMO patient showingdisease
activity after ASCT, which was managed by tocilizumab
administration.

Methods: A 29-year-old woman developed a disseminated
demyelinating disease with encephalic and optic nerve lesions,
and a longitudinally extensive myelitis on MRI (Expanded
Disability Status Scale [EDSS] score: 2.0).Mitoxantrone was
administrated for four cycles and a six-year period of clinical
and radiological stability was obtained (EDSS:1.0).
Subsequently, the patient developed a bilateral optic neuritis;
serum anti-aquaporin 4 antibody testing was positive anda diag-
nosis of NMO according to established criteriawas formulated.
In the following two years, she developed new relapses which
resulted in a dramatic worsening of her clinical condition and an
increased lesion burden on spinal MRI with the presence of gad-
olinium-enhancing T1 lesions(EDSS: 5.5).Oral steroids, plas-
mapheresis, azathioprine and rituximab failed to control the
disease. ASCT was performed obtaining a progressive decrease
in the EDSS score (EDSS:2.5).

Results: 9 months after transplantation, patient showed a relap-
seanddisability progression, with only a partial recovery after
i.v. methylprednisolone administration and a cycle of
plasmapheresis(EDSS: 3.5). Due to the poor response to the pre-
vious medical treatments, therapy with tocilizumab was initiated
at a dose of 8 mg/kg every 4 weeks. After a follow-up of more
than 12 months, no relapses, MRI activity, or adverse events
occurred.

Conclusions: Tocilizumab could represent a promising and safe
treatment in patients with aggressive NMO who have failed
ASCT.

Muttiple Sclerosis Journal 2018; 24: (S2) 738-980
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MS mimics; MRI-negative relapsing-remitting
autoimmune encephalomyelitis, hidden in the psychogenic
disorders population

D. Takewaki'-23, Y. Lin!%3, W. Sato!-}, H. Ono'3, M.
Nakamura!3, M. Araki'-23, T. Okamoto?3, Y. Takahashi?,
Y. Kimura34, M. Ota’, N. Sato3#, T. Yamamura!:3
Immunology, 2Neurology, 3Multiple Sclerosis Center,
‘Radiology, *Mental Disorder Research, National Center of
Neurology and Psychiatry, Kodaira, Japan

Objective: To examine cases with a clinical course, signs, and
symptoms mimicking multiple sclerosis (MS), but without abnor-
malities on conventional magnetic resonance imaging (MRI).
Background: The widely used 2010 McDonald criteria allow diag-
nosis of MS in cases without abnormalities on conventional brain
and spinal cord MRI. Nevertheless, such patients have generally
been excluded from MS cohort studies, under the assumption that
negative MRI findings could never coexist with demyelination.
Methods: Among 550 people with a tentative diagnosis of MS or
neuromyelitis optica spectrum disorder (NMOSD), we selected
patients, who met the 2010 McDonald diagnosis criteria for MS,
but did not show abnormal findings on conventional 3 tesla-brain
and spinal cord MRI. After evaluating their clinical data, we ana-
lyzed fractional anisotropy (FA) values in the brain white matter
on diffusion tensor MRI, normalized brain volumes on 3D-T1
weighted MRI, and frequencies of B cell subsets with activation
states in the corresponding cases as compared with healthy
controls.

Results: Eleven patients met the selection criteria. They were
functionally disabled, with a median expanded disability status
scale of 6.0. Oligoclonal bands were negative in all cases.
Intravenous methylprednisolone and plasmapheresis were found
to be efficacious, whereas there was no evidence for efficacy of
interferon beta. The normal-appearing white matter structural
integrity was significantly reduced as shown by lower FA without
any atrophy of brain parenchyma as well as anti-NMDA receptor
encephalitis. The plasmablasts in the peripheral blood were sig-
nificantly activated and increased in these patients, similar to
NMOSD.

Conclusions: The neurological disabilities in these patients could
be ascribed to brain white matter damage, as revealed by advanced
MRI analysis, whereas the efficacy of plasmapheresis and B cell
abnormalities in the patients suggested an autoimmune-mediated
pathogenesis. In the differential diagnosis of MS, we propose that
this condition be called as, “Normal-appearing Imaging-associated,
Neuroimmunologically Justified, Autoimmune encephalomyeli-
tis” (NINJA).
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EP1310
Impact of cigarette and hookah smoking on NMOSD
patients” disability status

F. Sabeti, M. Bodaghi, H. Bodaghi, M. Etemadifar
Isfahan University of Medical Sciences, Isfahan, Islamic
Republic of Iran

Introduction: Few data are available to investigate the effect of
smoking history on disease severity in NMOSD.

Objective: To determine the association between patients” smok-
ing histories and their disability status (EDSS).

Methods: This cross-sectional study was performed among 62
NMOSD patients registered in Isfahan MS Center(IMSC),
Isfahan, Iran. Patients were interviewed using a structured 19-item
checklist (items were designed to obtain patients” demographic
information, their EDSS, active/passive cigarette and hookah (tra-
ditional water-pipe) smoking histories). Patients” EDSS scores
were used to assess their level of disability.

Results: We enrolled 62 patients in this study of which 71% were
female and 80% were married. Mean age, mean age at disease diag-
nosis and EDSS of patients at the time of data collection were
37.5+10.16, 32.9+£10.8 and 1.8+1.6, respectively. Numbness and
weakness of the limbs (43%) and optic neuritis (30%) were the two
most prevalent first clinical presentations. An association between
present or former passive hookah smoking and a higher EDSS
among the patients was calculated (p-values< 0.05). However, no
associations between having a higher EDSS and having a history of
present/former active cigarette smoking, present/former passive
cigarette smoking was reported (p-value>0.05). We also found no
associations between present/former hookah smoking (p-value>0.05)
and a higher EDSS. Analyzing the smoking duration among active
and passive smokers, we also found a significantly higher EDSS for
passive hookah smokers who were exposed to hookah smoking for
more than 20 years (in comparison with those who were exposed for
less than 10 years and 10 to 20 years).

Conclusion: Our results show that hookah smoking may aggra-
vate NMOSD patients” disability status(EDSS). However, ciga-
rette smoking seems to not affect patients” EDSS scores.

journals.sagepub.com/home/msj
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Neuromyelitis optica spectrum disorder in third level
hospitals of Ecuador
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V.A. Nuiez Cabezas’, M.A. Reyes Pérez!, D. Pacheco
Merchan?, M.D. Jara Alvear3

!Neurology, Hospital Carlos Andrade Marin, 2Neurology,
Universidad Central del Ecuador, Quito, ’Neurology, Hospital
José Carrasco Arteaga, Cuenca, *Neurology, Hospital Teodoro
Maldonado Carbo, Guayaquil, Neurology, Hospital Eugenio
Espejo, SNeurology, Hospital General de las Fuerzas Armadas,
Quito, Ecuador

Introduction: Neuromyelitis optica spectrum disorder (NMOSD)
is a severe inflammatory disorder of the central nervous system
that predominantly affects the optic nerve and spinal cord. So far
in Ecuador, there are no reports regarding this disease.
Objective: To report demographic, clinical, and radiological data
of NMOSD patients in third level hospitals of Ecuador.
Methods: Using the 2015 revised NMOSD criteria, we retrospec-
tively reviewed the medical records of patients who were attended
at Hospital Carlos Andrade Marin, Hospital General de las Fuerzas
Armadas and Hospital Eugenio Espejo in Quito, Hospital Teodoro
Maldonado Carbo in Guayaquil and Hospital José Carrasco
Arteaga in Cuenca, all of which are references centres for NMO in
Ecuador, from January 2015 to Abril 2018.

Results: We recruited 59 patients, 47 of whom were female
(80%). The ratio female to male was 3.9/1. The median age was
43 years SD +/- 15.21 (range 15-73). Mean age at onset of the 1
symptom was 37.2 years (range 11-69). At presentation of the first
symptom, 10 patients (16.9%) had transverse myelitis (TM), 22
(37%) had optic neuritis (ON), 24 (40.6%) had simultaneous TM
and ON and 9 (15%) had hiccups and/or vomiting. The clinically
established manifestations were, unilateral ON 32%, bilateral ON
49.15%, motor symptoms (93.2%), sensory symptoms (79.6%)
and autonomic symptoms 42.37%. Longitudinally extensive
transverse myelitis (LEMT), which was established by magnetic
resonance imaging was present in 88% of patients. Cervical, cer-
vical/thoracic and thoracic spinal cord damage was present in
37.2%, 35.59% and 15.25% respectively. Brain MRI abnormali-
ties were present in 5 patients (8.4%). Out of the 51 patients
tested, 40 (78%) were AQP4-IgG (+). The Median Expanded
Disability Status Score (EDSS) was 4.9.

Conclusions: This is the first cohort of NMOSD described in
third level hospitals in Ecuador, 80% of patients were female. At
the onset of the disease, simultaneous TM and ON were present in
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78% of patients. In MRI scans, LEMT was present in 88% of
patients and brain abnormalities were infrequent. Positive anti-
bodies for AQP4 were present in 78% of patients. The behaviour
of this disease in Ecuador is different if compared with studies of
cohorts from other countries.
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A longitudinal study of cognitive function in a Japanese
cohort of NMO and MS

T. Wakasugi, E. Saji, F. Yanagimura, M. Hokari, K.
Yanagawa, O. Onodera, 1. Kawachi

Department of Neurology, Brain Research Institute, Niigata
University, Niigata, Japan

Objective: Neuromyelitis optica spectram disorders (NMOSD)
and multiple sclerosis (MS) are autoimmune diseases of the cen-
tral nervous system. The aim of this study was to elucidate dynam-
ics of cognition in a Japanese cohort of NMOSD and MS during
long-term courses.

Methods: We performed a longitudinal study for 16 patients with
MS and 12 patients with NMOSD. All patients were investigated
for clinical features and were performed using the Brief Repeatable
Battery of Neuropsychological Test (BRB-N) at baseline and at
least 3 year-follow-up.

Results: The mean follow-up periods for assessments were 6.8
years and 5.6 years in NMOSD patients (male/female = 1/11) and
MS patients (male/female = 6/10), respectively. Three patients
(19%) with MS had progressive courses, but other patients with
NMOSD and MS did not. The mean ages at basement of assess-
ments were 49.5 (SD 10.8) years and 39.3 (SD 8.5) years, and
frequencies of taking treatments were 75% (steroid treatments)
and 69% (disease-modifying treatments including interferon ) in
NMOSD and MS patients, respectively. During the follow-up
study, the mean annualized relapse rates were 0.2 (SD 0.2) and 0.1
(SD 0.1), the mean annualized changes of EDSS change were 0.1
(SD 0.3) and 0.0 (SD 0.3) in NMOSD and MS patients, respec-
tively. During the follow-up study, the BRB-N index of MS
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patients had significantly deteriorated compared to NMOSD
patients (P <0.001). Among the items of the BRB-N, symbol digit
modality test (P = 0.012), delayed selective reminding test (P =
0.013), spatial recall test (SPART)(P = 0.049) and delayed SPART
(P = 0.038) had significantly deteriorated in MS patients, com-
pared to NMOSD patients.

Conclusion: BRB-N is a useful assessment in evaluating cogni-
tive function of NMOSD and MS during long-term courses. These
data suggest that dynamics of cognitive impairment and neurode-
generative processes were distinct differences between NMOSD
and MS during at least 3 year-follow-up.

Disclosure

E. Saji has received research support from a JSPS KAKENHI
Grant. I. Kawachi has received funding for research, travel/
speaker honoraria or serving on scientific advisory boards from
Novartis, Biogen, Bayer, Mitsubishi Tanabe, Astellas and JB, and
research support from a JSPS KAKENHI Grant. T. Wakasugi, F.
Yanagimura, M. Hokari, K. Yanagawa, Y. and O. Onodera have
nothing to disclose.

EP1313

Early relapse after rituximab initiation in a patient with
neuromyelitis optica spectrum disease and side effects
to subsequent tozilizumab therapy: need for further
treatment options?

L. Meinl, T. Kiimpfel

Institute of Clinical Neuroimmunology, University Hospital and
Biomedical Center, Ludwig-Maximilians University Munich,
Munich, Germany

Background: Neuromyelitis optica spectrum disease (NMOSD)
is an autoimmune disease with severe potentially life threatening
relapses and thus needs long term immunsuppressive therapy to
prevent relapses and disability accumulation. However multiple
immunosuppressive therapies may increase the risk for side
effects and limit further therapy escalation.

Methods: To report a single patient with the diagnosis of NMOSD
and concomitant systemic lupus erythematodes (SLE) who
showed insufficient response to multiple immunosuppressive
therapies. All medical data including clinical disease course, ther-
apies and laboratory results e.g. B-cell counts were continuously
recorded and collected.

Results: This female patient was diagnosed with SLE in 1994 at
the age of 20. In 1994 bilatereral optic neuritis (ON) occurred
resulting in blindness of the right eye which was followed by
recurrent myelitis since 1995. Initially ON and myelitis were
regarded as a manifestation of SLE. Immunosuppressive treat-
ments with azathioprine, cyclophosphamide methotrexate and
ciclosporine), could not stabilize the disease course and led to side
effects. At first presentation in our outpatient clinic she tested
positive for anti-aquaporin-4 antibodies (AQP-4-Ab) and was
diagnosed with NMOSD (EDSS = 3.5). Therapy with rituximab
(RTX) was started in 7/2015 with 2 x 1g i.v. two weeks apart and
led to B-cell depletion. Five weeks after the first RTX infusion she
experienced another relapse with myelitis. B-cells returned six
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months later, however no complete B-cell depletion could be
achieved with ongoing RTX therapy and further relapses occurred.
RTX therapy was stopped (normal B-cell count) and treatment
with tocilizumab (TZ, 8 mg/kg/body weight) i.v. started in 3/2017.
After the second TZ dosage recurrent granulocytopenia (grade 2)
associated with bladder as well as bronchial infections occurred
and subsequent dosages had to be postponed. She experienced
two more relapses (EDSS 4.0) and TZ was stopped after the 6
infusion. Currently, further therapeutic options include mycophe-
nolate mofetil, combination therapies, as well as off label therapy
with eculizumab. However this must be weighted against the risk
of further side effects.

Conclusions: Insufficient response to RTX and severe side effect
to subsequent TZ therapy complicated the clinical course in this
patient and illustrates possible risks after frequent and various
immunosuppressive therapies in NMOSD.

Disclosure

T. Kiimpfel has received travel expenses and speaker honoraria
from Bayer Healthcare, Teva Pharma, Merck, Novartis Pharma,
Sanofi-Aventis/Genzyme, CLB Behring, Roche Pharma and
Biogen as well as grant support from Bayer-Schering AG,
Novartis and Chugai Pharma.

I. Meinl has received travel expenses from MedDay and Roche
Pharma

EP1314
Successful intravenous immunoglobulin treatment in a
patient with relapsing MOG antibody-associated disease

E. Tsantes, E. Curti, E. Siena, F. Granella
Department of Medicine and Surgery, Neurosciences Unit,
University of Parma, Parma, Italy

Background: Anti-MOG (myelin oligodendrocyte glycoprotein)
antibodies (Abs) have been recently related to aquaporin-4
(AQP4) Ab negative neuromyelitis optica spectrum disorder
(NMOSD) cases. Treatment of MOG Ab-associated disease is
poorly standardized: several drugs have been employed, with
variable results, in small case series. Very few adult patients with
MOG Ab-associated disease have been treated with long-term
intravenous immunoglobulins (IVIg), with different schedules.
Here we report a case of relapsing MOG Ab-associated disease
treated with an [VIg empirical therapeutic strategy.

Case report: A 50-year-old Caucasian male was admitted to
hospital in 2009, with symptoms and signs of severe acute trans-
verse myelitis (urinary retention, paraparesis and legs dysesthe-
sias). Expanded disability status scale (EDSS) score was 6.0.
Moreover, he reported three previous episodes of dizziness and
diplopia, suggestive of demyelinating attacks. Brain and spinal
cord MRI showed multiple demyelinating lesions. Cerebrospinal
fluid analysis revealed no oligoclonal bands (OCBs). Many
rheumatologic, infectious and autoimmune diseases were
excluded by biochemical tests, including anti-AQP4 Abs. After
steroid pulse therapy, he had good recovery (EDSS 2.0) and a
diagnosis of multiple sclerosis (MS) was made. A subsequent
MRI showed disappearance of all the lesions. He was treated
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with interferon-beta 1a, then with fingolimod, and finally with
rituximab. All these treatments were ineffective: he experienced
several spinal and brainstem relapses, with residual disability. In
July 2016 an empirical therapy with IVIg was started at the dos-
age of 2 gr/kg in five days (first cycle), then 0,8 gr/kg in two
days every three weeks. Calling into question the diagnosis of
MS, we performed another lumbar puncture (OCBs still nega-
tive), serum anti-AQP4 test (negative) and anti-MOG test (posi-
tive). After the diagnosis of MOG Ab-associated disease, we
decided to continue with IVIg therapy, considering the initial
good results. During a 22-month follow-up, the patient experi-
enced only one mild relapse (annualized relapse rate decreased
from 3.0 to 0.57), while EDSS remained stable (4.0). Two con-
secutive brain and spinal MRI revealed no new lesions.
Conclusions: Our patient, with an aggressive and atypical MOG
Ab-associated disease, showed a very good response to long-term
IVIg treatment. IVIg therapy should be considered in all the cases
of aggressive MOG Ab-associated disease.

Disclosure

Elena Tsantes served on scientific advisory boards for Roche and
has received funding for travel from Biogen, Merck Serono and
Sanofi Genzyme.

Erica Curti served on scientific advisory boards for Merck Serono
and has received funding for travel from Biogen, Merck
Serono,Novartis, Sanofi Genzyme, and Roche.

Ernesto Siena has received funding for travel from Biogen,
Almirall and Sanofi Genzyme.

Franco Granella served on scientific advisory boards for Biogen,
Merck Serono, Novartis, and Sanofi Genzyme. He received fund-
ing for travel and speaker honoraria from Biogen Idec, Merck
Serono, and Sanofi Genzyme. His institution received research
grants from Biogen and Sanofi Genzyme.

EP1315
Familial multiple sclerosis

H. Youness, K. Obondzo, Z. Abdulhakeem, H. El Otmani,
B. Elmoutawakkil, 1. Slassi, M.A. Rafaii
Hassan II Casablanca, Casablanca, Morocco

Introduction: Multiple sclerosis is a neurodegenerative disease
of the central nervous system resulting from the combination of
various complex etiological mechanisms (viral, genetic, vitamin
D deficiency ...). The forms of familial MS represent 10-15%
Study aim: To describe the clinical aspects and the evolutionary
profile of the familial forms of MS

Patients and method: Retrospective descriptive study of the
forms of familial MS in the neurology department, Ibn Rochd uni-
versity hospital of Casablanca. We report the case of 4 families of
which at least 2 members are suffering from the disease.

Results: Families with 2 affected members had a 2nd degree rela-
tionship and 1st and 2nd degree in families with more than 2
affected subjects. The average age at symptoms’ onset was 27.83
years with a sex ratio (female /male) of 1.5

The remitting form represented 85.71%. Oligoclonal bands were
found only in 25% of patients.
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Discussion: Genetic susceptibility in multiple sclerosis has
already been clearly defined

And this was initially suggested by the increased incidence of the
disease in some families. The oligoclonal bands were only found
in 25% of cases, in contrast to sporadic MS.

Conclusion: It shows from this first analysis that the remitting
forms dominate the clinical presentation and that the oligoclonal
bands are often negative in the CSF.

Disclosure
Nothing to disclose

EP1316
Bal6’s concentric sclerosis: study of clinico-radiological
characteristics and therapeutic outcomes

D. Tzanetakos!, . Tzartos', M.E. Evangelopoulos!, E.
Andeadou!, M. Anagnostouli!, G. Koutsis', G. Velonakis?,

P. Toulas?, C. Kilidireas!

st Department of Neurology, National and Kapodistrian
University of Athens, *Research Unit of Radiology - 2nd
Department of Radiology, National and Kapodistrian University
of Athens, Athens, Greece

Background and goals: Bald’s Concentric Sclerosis(BCS) is a
multiple sclerosis (MS) subtype characterized by concentric alter-
nated lamenae of normal and destroyed myelin, histopathologi-
cally more consistent with type III pattern of MS. Our goal was to
study MRI characteristics and therapeutic outcomes in BCS.
Methods: Our study included three patients with acute symptom
onset due to a BCS lesion on brain MRI.

Results: Patient-A a 30-year-old female, experienced dysarthria,
left facial droop and left hand dexterity problems for four days,
due to a mass lesion (3.10cm x2.85cm x3.05cm)involving the
right centrum semiovale with contrast enhancement (Gd+).
Patient-B a 24-year-old man presented with right-sided hemipa-
resis and hemianaesthesia; a large Gd+ lesion (2.8cm x2.47cm
x2.45cm) of the left corona radiata was revealed. Patient-C
developed Wernicke's aphasia and right-sided hemianaesthesia
as a result of a Gd+ concentric lesion(2.6cm x1.8cm x1.2cm)
involving the left corona radiata and the adjacent parietal sub-
cortical white matter. These lesions were solitary, tumefactive,
with hyperintense-isointense-hypointense concentric rings on
T2-weighted images. On DWI images concentric layers of high
and low intensity were noticed without low signal on ADC
map(T2 shine-through)with the exception of a part of the outer
layer which showed minimal restriction. All the patients initially
received intravenous methylprednisolone course with poor
response, while one underwent seven plasmapheresis sessions
with subsequent MRI activity deterioration. However, after
immunosuppresive treatment they all had a remarkable clinical
response, no Gd+ and significant reduction of lesion size :
patient-A 1.88cm x1.35cm x1.75cm, patient-B 1.74cm x1.37
x1cm, patient-C 1.93cm x1.61cm x1ecm. Two patients after six
monthly IV pulses of cyclophosphamide(800mg/m?/pulse),
while the third after four doses of IV mitoxantrone(10mg/m?
every 3months).
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Conclusions: Immunosuppresive treatment with cyclophosha-
mide or mitoxantrone seems to be the basis of therapeutics in BCS
as it can affect both activated microglia and macrophages that
highly express nitric oxide synthetase associated with apoptosis.
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E. Andreadou has received research grants from Biogen, Merck-
Serono, Novartis, and Sanofi Aventis, as well as lecture-fees from
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EP1317
Clinical and demographic characteristics of relapsing-
remitting multiple sclerosis in Kazakhstan

S. Kozhakanova, K. Almakhanova, A. Zhusupova
Astana Medical University, Astana, Kazakhstan

Relevance of the study and purpose: multiple sclerosis (MS) in
most cases has a wave-like (remitting) course with alternating epi-
sodes of exacerbations (exacerbation) and remissions. The disease
affects mainly young and middle-aged people. The purpose of
research is to study the clinical and demographical characteristics
of multiple sclerosis in Kazakhstan.

Materials and methods: the study includes 260 patients with the
RMS in the northern regions of Kazakhstan. During of the study,
parameters such as sex, ethnicity, average age of patients and the
average age of debut of the disease, clinical manifestations in the
MS debut, degree of disability using the double evaluation system
(including the scale of the functional systems Kurtzke (FS) and
the extended disability status scale (EDSS)). Statistical processing
performs using the SPSS PASW Statistics 18 program.

Results: the total number of patients is 260 people. The study identi-
fied 4 cases with clinic optionality, 256 people with RMS. The RMS
registers in 184 women (71.95%) and 72 men (28.1%), 4 women
with the Neuromyelitis Optica Spectrum Disorders (NOSD). Asian
population of 44 people with the RMS (17.2%), the European popu-
lation of 212 people with the RMS (82.8%). 4 patients with the
NOSD are persons from Asian population. The average age of
patients with RMS made up 42,41+11,35, the average age of patients
with a range of optionality (the NOSD) was 30+3,67. Age of debut
when RMS made up 31,0249,55, with a NOSD of 2544.24 years.
The debut of the clinic RMS starts with visual impairment in 44
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patients (17.2%), cerebellar - in 59 (23%), pyramid - 97 (37.9%),
sensory - 45 (17.6%), stem - 10 (3.9%), and sphincter - 1 (0.4%).
The debut of the clinic NOSD in all 4 patients manifested visual
disorders. The degree of disability according to EDSS within 0-1
points have-25 patients (9.8%), 1.5-4.5 points-121 patients (47.3%),
5.0-6.5 points- 92 (35,9%), 7,0-9,5 score-18 patients (7.0%).

Conclusion: among women with RMS, women prevail, in the
ratio of men and women-1:2.5, as well as persons of the European
population 1:4,8, the disease in the debut affects people older than
20-30 years, the manifestation of the disease is more often charac-
terized by the defeat of the pyramidal function, with a high degree
of disability, corresponding to the 2nd and 3rd group of disability.
Individuals with NOSD were found exclusively in individuals of
the Asian population, female, with loss of visual function.

Disclosure

S. Kozhakanova: nothing to disclose
K. Almakhanova: nothing to disclose
A. Zhusupova: nothing to disclose

Pediatric MS

EP1318

Retinal nerve fiber layer and ganglion cell inner plexiform
layer in youth with serum myelin oligodendrocyte
glycoprotein antibody positivity

S.A. Grover!, T. Berenbaum!, D. Nandamalavan!, C.

Yea!, R. Iruthayanathan!, C. Wilbur!-2, F. Albassam!, G.
Longoni'2, A. Reginald!2, M. Wan!2, F. Costello>4, J.
O’Mahony'2, D. Arnold’, B. Banwell®, A. Bar-Or®, R.A.
Marrie’, D. Mabbott!2, E.A. Yeh'!2, on behalf of The

Canadian Demyelinating Disease Network

IThe Hospital for Sick Children, 2University of Toronto, Toronto,
ON, 3Alberta Children’s Hospital, *University of Calgary,
Calgary, AB, "McGill University, Montreal, QC, Canada,
SUniversity of Pennsylvania/Children’s Hospital of Philadelphia,
Philadelphia, PA, United States, "University of Manitoba,
Winnipeg, MB, Canada

Introduction: Structural changes in the retinal nerve fiber layer
(RNFL) and ganglion cell inner plexiform layer (GCIPL) have not
been described in youth with neuroinflammatory syndromes who
were positive for MOG antibody in the serum (MOGH).
Objective/Aim: To describe structural changes in the anterior
visual pathway in MOG+ youth.

Methods: This cross-sectional study includes consecutive youth
with MOG+ neuroinflammatory syndromes (positive >3 months
from incident demyelination; n=28, 22 female, 11.05(5.80) years
old, 22 with 1+ episodes of ON, 6 without ON) followed at The
Hospital for Sick Children, Canada. MOG testing was performed
at a single laboratory (Oxford University Laboratories) using a
cell-based assay. Comparisons were made to healthy controls
(HC) (n=44, 27 female, 15.68(2.32) years old). Participants were
evaluated using spectral-domain optical coherence tomography
(Zeiss, Cirrus HD-OCT). For all patients the earliest OCT was
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analysed. However, to avoid confounding due to changes associ-
ated with acute ON, only OCT data obtained >3 months from an
ON episode was used. Generalized linear models were fitted using
generalized estimating equations to account for the correlation
between pairs of eyes per participant, age and sex. Bonferroni cor-
rections for multiple comparisons were used. Adjusted p< 0.05
was considered significant. Ethics approval was obtained.
Results: MOG+ patients were younger than controls (p< 0.001).
OCT was performed 0.99(4.42) years (median(IQR)) from inci-
dent demyelination. RNFL was thinner in MOG+ than in HC eyes
(median(IQR): 72(37)um vs 100(13)um, p< 0.001)). GCIPL was
thinner in the MOG+ than in HC eyes (median(IQR): 64(20)um
vs 86(5)um, p<0.001).

In MOG+ patients, lower average RNFL and GCIPL thickness was
observed in eyes with more episodes of ON. RNFL thickness was
25.03um less in eyes affected by 1 ON episode (n=29) vs none
(n=16), 13.60um less in eyes affected by 2 ON episodes (n=8) vs
1, and 14.39um less in eyes affected by 3+ ON episodes (n=3) vs
2. GCIPL thickness was 11.28um less eyes affected by 1 ON epi-
sode vs none, 5.29um less in eyes affected by 2 ON episodes vs 1,
and 5.77um less in eyes affected by 3+ ON episodes vs 2.
Conclusions: The presence of MOG antibodies in serum is asso-
ciated with thinning of the RNFL and GCIPL layers in pediatric
patients, particularly in the context of repeated episodes of ON.
Future studies will assess the association of these structural
changes with visual function.
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EP1319
Diagnostic value of oligoclonal bands in children: a Danish
nationwide multicenter population-based cohort study
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!Department of Paediatrics, Rigshospitalet, Copenhagen
University Hospital, University of Copenhagen, Copenhagen,
?Danish Multiple Sclerosis Center, Department of Neurology,
Rigshospitalet, University of Copenhagen, Kobenhavn O,
’Department of Autoimmunity & Biomarkers, Statens Serum
Institut, Copenhagen, *Department of Clinical Biochemistry,
Zealand University Hospital, Region Zealand, >Department of
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Denmark

Background: Oligoclonal bands (OCB) are increasingly being
examined in children, but their diagnostic value remains uncertain
owing to numerous and age-dependent differential diagnoses.
Aim: To evaluate the diagnostic value of OCB and cerebrospinal
fluid (CSF) leucocytes in children (< 18 years).

Methods: In a nationwide population-based setting, we
retrieved data on first OCB examination in 2,002 children,
including CSF leucocytes and differential count, protein, albu-
min ratio, erythrocytes, glucose ratio and lactate from Danish
laboratory databases during 1994-2018. We categorized the
children into diagnostic groups based on hospital discharge
diagnoses from 2 month before and 1 year after the date of OCB
examination.

Results: Median age at OCB examination was 14.2 years
(range=0.02-18.0). Among 2,002 children, 200 children (10%)
were OCB positive, and 21% had CSF pleocytosis (>4 CSF leuco-
cytes). Among children with central nervous system (CNS) dis-
ease, 165 (18%) were OCB positive. The proportion was higher in
the subgroup of children with inflammatory CNS diseases (48%),
while only 5% had positive OCBs among non-inflammatory CNS
diseases. The distribution of OCB positivity for CNS diseases
was: epilepsy (3%), hypersomnia syndromes (6%), malignancy
(15%), movement disorders (4%), progressive (3%) and static
(8%) encephalopathy, stroke (3%), demyelinating (51%),
immune- and infection-mediated disease (both 13%), and other
CNS diseases (2%). However, only 14% of children with demy-
elinating disease younger than 12 years of age had positive OCBs.
For CNS diseases we found: a) positive OCBs without pleocytosis
were rare (4%), but mostly seen in CNS demyelinating diseases
(10%) and malignancies (11%); b) positive OCBs with pleocyto-
sis were more common (11%) and mostly seen in demyelinating
diseases (43%), immune- or infection-mediated disease (both
11%); c) negative OCBs and pleocytosis were seen in CNS infec-
tions (54%), immune-mediated CNS disease (32%) and stroke
(29%), but rarer in demyelinating disease (19%). 4% of children
with non-CNS disease had positive OCBs.

Conclusion: OCB positivity was related to CNS demyelinating
disease, but less often so in children before age 12, presumably
due to lower incidence of multiple sclerosis and higher incidence
of acute disseminated encephalomyelitis; therefore caution is
advised in interpreting OCB in children< 12 years. Negative
OCB:s and pleocytosis favoured infection, immune or cerebrovas-
cular disease.
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Fatigue, depression and quality of life in children with
multiple sclerosis: a French cohort study

A. Florea!, H. Maurey!, M. Le Sauter!, K. Deiva!?

Pediatric Neurology | National Referral Center for Rare In,
Assistance Publique-Hopitaux de Paris, Hopitaux Universitaires
Paris-Sud, Hopital Bicétre, Kremlin Bicétre, "UMR 1184-CEA-
IDMIT, Center for Immunology of Viral Infections and
Autoimmune Diseases, Le Kremlin Bicétre, France

Objective: To evaluate fatigue, depression and quality of life of
children with multiple sclerosis (MS).

Methods: Children with MS, followed in the national referral
centre for neuro-inflammatory diseases, were included from
January 2014 to December 2016. Fatigue severity scale (FSS) for
fatigue, Multiscore depression inventory for children (MDI-C) for
depression and Pediatric quality of life inventory (PedSQL) for
quality of life were used in order to evaluate these children
between 6 months and one year after diagnosis and/or relapse.
They were compared to children with other acute demyelinating
disorders (ADS).

Results: A total of 37 children were included in this study, 23
(63%) were girls and 14 (37%) were boys. They were 11,6 + 3,5
years old at disease onset and they were 13,7 + 2,8 years old
during their assessment. Multiple sclerosis (MS) was diagnosed
for 26 (70%) children and other ADS for 11 (30%) children (4
(11%) relapsing MOG, 3 (8%) ADEM, , 4 (11%) CIS). EDSS
score at test was 0,1 + 0,4 in MS group and 0,5 £ 0,7 in ODS
group. 44% of the MS children and 63% of the ADS children
reported severe fatigue. The signs of depression were superior
in the MS group (28%) comparing to ADS group (18%) for all
features of depression, except introversion which was more
important in the ADS group. In MS group, both parents and
children reported a poorly emotional and academicals function-
ing. Physical and social functioning was rated as being good in
both parents and children.

Conclusion: In this prospective study, children with ADS reported
fatigue more frequently then MS children. In contrast, signs of
depression were reported more frequently in MS group than ADS
group. Difficulties in school and emotional functioning were the
main concerns for parents and children in the MS group.
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EP1321

Decreased thickness of peripapillar retinal nerve
fiber layer may be present after years of the episode
in some patients with pediatric acute disseminated
encephalomyelitis

G. Olivé-Cireral, A. Salut?, A. Felipe-Rucian!, M. del

Toro!, I. Pulido-Valdeolivas?, A. Macaya!, E. Martinez-
Lapiscina?, D. Gomez-Andrés!

!Child Neurology, Hospital Universitari Vall d’Hebron, *Visual
Pathway Laboratory, Hospital Clinic of Barcelona and Institut
d’Investigacions Biomediques August Pi i Sunyer (IDIBAPS),
Barcelona, Spain

Objective: The aim of this study was to evaluate the anterior optic
pathway in children with the diagnosis of acute disseminated
encephalomyelitis (ADEM) with or without clinical Optic neuritis
measuring the peripapillar retinal nerve fibre layer (RNFL) thick-
ness by optical coherence tomography (OCT)

Methods: A cross-sectional study of 8 patients (2/8 with positive
titles of anti-MOG IgG) diagnosed with monophasic ADEM
between 2010-2017 in a tertiary pediatric hospital. Data about
onset symptoms, subjective complaints and school performance
after the episode were collected. The presence of dyschromatopsia
was evaluated with the Ishihara test, the manual ability through
the Nine Peg Hole test (NPHT) and the presence of executive
alterations with parts A and B of the standardized Trail Making
test(TMT). Brain MRI of the episode was evaluated using the
16-parameter score system suggested by Verhey et al. The average
and segment thickness of the RNFL was measured by OCT
(Heidelberg Spectralis) in both eyes.

Results: Median age at onset was 44 (range: 4-96) months and the
evaluation was made at 8 (range: 4-10) years. Symptoms at onset
were fever and encephalopathy (8/8), brainstem focality (6/8) cer-
ebellar focality (5/8) and epileptic seizures (2/8). Learning diffi-
culties during the follow-up, although one of them had
psychomotor retardation prior to the ADEM episode. The Ishihara
test was normal, the NPHT in 7/8. Basal MRI showed involve-
ment of gray matter and white matter (8/8 patients), thalamic (6/8)
and optic nerves (1/8, anti-MOG +) involment. Only 2 patients
have a pRNFL thickning and they were anti-MOG +; presenting a
global alteration in the case with MRI involvement of the optic
nerves and a crossed alteration of the nasal and temporal segments
in the other case.

Conclusions: OCT may be a valuable tool for the evaluation and
monitoring of optic pathway dysfunction in children with demy-
elinating diseases. Patients with positive anti-MOG may be more
susceptible of sequelae which can be detected by OCT.

Disclosure
Nothing to disclose.
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Differences in cerebrospinal fluid CXCLS8, CXCL10,
CXCL13 and MCP1 chemokines levels in paediatric
clinically isolated syndrome and definitive multiple
sclerosis

H. Nohejlova!?2, J. Kayserova3, Z. Liba!

!Department of Paediatric Neurology, 2nd Faculty of
Medicine, Charles University in Prague and Motol University
Hospital, 2Department of Neurology, 2nd Faculty of Medicine,
Charles University in Prague and Motol University Hospital,
3Department of Immunology, 2nd Faculty of Medicine, Charles
University in Prague and Motol University Hospital, Prague,
Czech Republic

Background: Clinically isolated syndrome (CIS) is the first
demyelinating episode that may or may not result in definitive
diagnosis of multiple sclerosis (MS). All cellular components of
immunity (T and B cells, monocytes and also neutrophils) have
been recently shown to play role in MS pathogenesis. The
chemokine system ensures migration and immune cells interac-
tions to the site of inflammation and thus is beyond the scope of
investigation. Important one is the chemokine for B cells attrac-
tion (CXCL13) that has been elevated in many studies. There are
various data about chemoattractants for T cells (CXCL10), mono-
cytes (MCP1) and neutrophils (CXCL8). These data from paedi-
atric MS population are limited.

Objectives: We measured chemokines concentration in cerebro-
spinal fluid (CSF) of paediatric MS patients and compared them
to paediatric patients with CIS and controls.

Methods: Luminex multiple bead technology and software were
used to determine the levels of CXCLS, 10, 13 and MCP1 in CSF
of 1) 17 MS patients (age: median 16 years, range 12-18 y; female:
male =12:5), 2) 25 CIS patients (age: median 13 years, range 4-17
y; female: male = 15:10) and 3) 37 controls (age: median 11 years,
range 2-18 y; female: male = 23:14). Controls represented patients
with different non-inflammatory neurological conditions. Non-
parametric test were used, a P value < 0.05 was considered to be
significant.

Results: CSF CXCL8 concentration was significantly increased
in MS and CIS patients compared to controls. There was no differ-
ence between CSF CXCLS levels in MS and CIS patients. CSF
CXCL10 concentration was increased in MS but not in CIS
patients compared to controls. CSF CXCL13 concentration was
significantly increased in both MS and CIS patients in comparison
with controls and that was most prominent in MS patients. CSF
MCP1 concentration was increased in CIS but not in MS patients
compared to controls.

Conclusion: Differences in CSF chemokines levels within MS
and CIS patients and controls indicated engagement of possibly
different immune populations during CIS and MS course. The
CNS attraction of B and T cells was more prominent in MS then
in CIS patients. The attraction of monocytes was observed only
in CIS patients, while the attraction of neutrophils was similar
in both MS and CIS patients. Our data supported the importance
of further investigation of chemokines levels and their associa-
tion with the pathogenesis and prognosis of demyelinating
disorders.
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The challenges of predicting the future after the first
inflammatory CNS event in pediatric patients
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!Brain Institute of Rio Grande do Sul | Neurology Department,
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2Universidade Federal de Ciéncias da Saude de Porto Alegre,
Porto Alegre, 3University of Sao Paulo, Sao Paulo, *Instituto de
Neurologia de Curtiba, Curitiba, Brazil

Introduction: The diagnosis of chronic inflammatory central
nervous system (CNS) diseases in pediatric patients is challenging
given the variety of differential diagnosis and high frequency of
monophasic events. Also, initial clinical presentations of chronic
inflammatory CNS diseases such as multiple sclerosis (MS) may
have lower predictive value in pediatric patients regarding the
final diagnosis.

Objectives: We aim to describe the clinical and serologic charac-
teristics of Brazilian pediatric patients after the first CNS inflam-
matory demyelinating event.

Methods: We analyzed the data of patients included in an ongo-
ing Brazilian pediatric multicentric cohort (EMOCEMP Study)
recruited from 4 centers.

Results: Thirty-three patients were included with a median age of
10 years (0-17 years) with a male to female ratio of 1.2. Of these,
69.7% (23) were Caucasian, 24.2% (8) were Mullatoes, one
African and one Asian. Regarding clinical presentation, 33,3%
(11/33) presented with optic neuritis (ON), 27.3% (9/33) pre-
sented with myelitis, 21% (7/33) with acute disseminated enceph-
alomyelitis and 12% (4/33) had multifocal neurologic symptoms
without encephalopathy. Thirty patients were tested for antibodies
against aquaporin-4 (AQP4-Ab) and myelin oligodendrocyte gly-
coprotein (MOG-AD). Of those 5 were MOG-Ab positive and one
was AQP4-Ab positive. Most patients (90%) were treated in the
acute phase with intravenous methylprednisolone. We did not
observe significant differences in initial clinical presentations
between patients younger and older than 10 years. However, iso-
lated ON and/or myelitis was observed as initial presentation of
68% of the patients older than 10 years.

Conclusions: These preliminary results confirmed the difficulties
of predicting the evolution of chronic inflammatory CNS disease
after the first clinical episode in pediatric patients. As we expect a
higher incidence of conversion to MS in patients older than 10
years, ON / myelitis presentations might add additional difficul-
ties in the differential diagnosis with neuromyelitis optica spec-
trum disorders and MOG-AD associated ON, encephalitis and
myelitis (MONEM). The follow-up of these patients might allow
us to identify the predictors to the conversion to MS and other
diseases in this age group.
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Pediatric acquired demyelination syndromes profile in a
Brazilian center
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University of Rio Grande do Sul, Porto Alegre, Brazil

Introduction: acquired demyelination syndromes (ADS) repre-
sent a group of inflammatory disorders of the central nervous sys-
tem (CNS) such as Multiple Sclerosis (MS), neuromyelitis optica
spectrum disorders (NMOSD), acute disseminating encephalo-
myelitis (ADEM), clinically isolated syndromes (CIS) and the
recently described Myelin Oligodendrocyte Glycoprotein anti-
body (MOG) associated disease. ADS is rare in childhood and its
prevalence is unknown in Brazil.

Objective: to describe the demographic and clinical aspects of
pediatric ADS patients in a Brazilian center.

Methods: medical records review from patients followed at pedi-
atric neuroimmunology clinic of Hospital das Clinicas, University
of Sdo Paulo-Brazil from january 2010 until december 2017. All
patients whose symptoms started before 18 years of age and ful-
filled International Pediatric Multiple Sclerosis Study Group
(IPMSSG) current diagnostic criteria for MS, NMOSD, ADEM,
CIS were included in addition to patients with MOG-IgG
seropositivity.

Results: 150 patients were identified, 145 were analyzed (5 miss-
ing data): 80 were females (55,1%); median age of onset was 14
(1-17) years. 61 (42%) patients were tested for autoantibodies
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(MOG-IgG and aquaporin4-IgG). MS patients: 75 (52%), all
recurrent course. NMOSD patients: 26 (18%), 18 were aqua-
porin4-IgG positives (69%), all recurrent; 5 were MOG-IgG posi-
tives (19%), 4 recurrent; 3 were double seronegatives. ADEM
patients: 11 (7,5%), all monophasic. Optic neuritis (ON) patients:
15 (10%), 8 monophasic. Transverse myelitis (TM) patients: 9
(6%), 7 monophasic. CIS patients, other than ON and TM: 8
(5,5%), all monophasic. One patient with MOG-IgG had leukod-
ystrophy-like phenotype.

Conclusions: most patients had recurrent ADS (75%) and MS
was the most common. Autoantibodies tested in some patients
revealed 19% of seropositivity and MOG-IgG patients showed
heterogeneous clinic manifestation.
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The usefulness of evoked potentials in the initial diagnosis
of multiple sclerosis in children

S. Kroczka, 1. Witek, U. Stolarska
Department of Children and Adolescent Neurology, University
Children’s Hospital in Krakow, Krakow, Poland

Introduction: Multiple Sclerosis (MS) is a chronic inflammatory
and demyelinating CNS disease and is one of the most common
causes of disability in young people. In the diagnosis of MS,
endo- and exogenous evoked potentials are widely used. The aim
of the study was the neurophysiological characteristics of patients
with relapsing-remitting MS qualified for interferon treatment.
Material and methods: The study included 22 children aged
11.5-17 years (mean 14.5) hospitalized with newly diagnosed
multiple sclerosis, hospitalized in 2016-2018 in the University
Children’s Hospital in Krakow. According to the type of the first
clinical symptoms, children were divided into three groups. Group
I consisted of 11 children with visual impairment, group II of 7
children with sensory and motor abnormalities, while in group 111
there were 4 children with impaired vision and sensation. In all
children, in the initial diagnostic process, exogenous evoked
potentials (VEP,BAEP,SEP) and endogenous evoked P300 poten-
tial were made.
Results: In the VEP study, elongated P100 latencies in all patients,
P100 amplitude was normal in 20 children and in 2 was decrease.
In the BAEP examination, normal latencies and interlatencies of
waves I-I11, IT1I-V, I-V in all children was obtained. At the median
nerve, slightly elongated latency N9 was obtained in group
1-9.62+/-0.81ms, in group I1-9.76+/0.75ms, in group I11-9.41+/-
0.81ms, P14 in group [-14.46+/-1.25ms, N18 in group III 18.43+/-
1.3ms, N20 was normal in all groups. In the study of endogenous
potentials, a slight elongation of the P300 latency in group
1-332.55+/-26.70ms and, in group 1I-327.43+/-17.70ms, in the
group III- 329.75+/-21.86ms, and a reduced amplitude in group
11-2.37+/-4.82uV, compared to the control group.

Conclusions:

1. VEP is a sensitive neurophysiological method in the objective
assessment of retrobulbar optic neuritis, and in clinically silent
optic pathways involvement

2. The integrity of the auditory pathway in children with MS at the
early onset of the disease remains unaffected

3. The prolongation of the latency of waves in the SEP study cor-
responds to the clinical symptoms

4. The prolongation of P300 latency may indicate a cognitive
impairment in children with newly diagnosed MS
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Clinical trials in pediatric multiple sclerosis : a British-
French patient and parent perspective

J. Marie dit Calais!, Y. Debza!, C. Leroy!, H. Maurey', E.
Wassmer?, K. Deiva!

!Kremlin-Bicetre Hospital - Pediatric Neurology Department,
Le Kremlin-Bicétre, France, 2Birmingham Children’s Hospital,
Birmingham, United Kingdom

Aim: Since 2013, clinical trials in pediatric multiple sclerosis
(pMS) have emerged and patient recruitment in this rare disease
was challenging. Understanding the limiting factors, for both par-
ents and children, to participate in these clinical trials would help
to desgin better trials in the future.

Methods: Children with pMS and their parents, who had been
approached to participate in a clinical trial, were asked to com-
plete an anonymous survey. They were either followed in Bicétre
Hospital, France or the Birmingham Children’s Hospital, United
Kingdom.

Results: The survey was proposed to 90 persons and 58 responded,
35 parents and 23 children. 33 responders (11 children, 22 par-
ents) had not participated in a clinical trial. In this ‘non-paritici-
pant” group, the main concerns for parents were school absence
(50%) and the risk of being on placebo (55%), and only 19% of
children expressed difficulties in participating in clinical studies.
In that group, more than 72% of children and 45% of parents were
willing to participate in a future clinical trial.

25 responders (12 children, 13 parents) had participated in a clini-
cal trial. The main concerns for parents and children were the
number of visits (54% and 50%) and school absence (46% and
50%). Interestingly, for children, the number of blood samplings
(75%), blinding for treatment (67%) and getting injections (58%)
were not limitations In this group 50% of children and 85% of
parents were ready to participate again in a clinical trial.
Conclusion: The main concerns for parents and children are the
frequency of visits and missing school during a clinical trial.
Interestingly, children are more willing to participate in clinical
trials than their parents and the opposite is true after having par-
ticipated. Children and parents suggested to do blood tests at
home, less visits and not during the school days. Future clinical
trials may need to be adapted according to their wishes.
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Efficacy of therapy in pediatric MS during 2 years (single-
site study)
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Introduction: It is known that pediatric MS proceeds with a
greater frequency of exacerbations and higher inflammatory
activity compared with a later onset. Standard drugs have their
age limitations and there is insufficient information on their effec-
tiveness in children

Objective: to evaluate the effectiveness of standard injection
therapy in pediatric MS.

Methods: The city center of the MS in St. Petersburg has been
working since 2011. A total of 351 patients (9.6%) with onset before
18 years were registered in the database (about 4000 patients).
Retrospectively, the data of 66 patients with pediatric MS, who fell
ill in 2011 to 2017, were retrospectively evaluated (3.5% of regis-
tered MS debuts in adult patients during the same period) . The
effectiveness of standard injection therapy (relapses and MRI activ-
ity) in the first 2 years of the disease was assessed. Statistical analy-
sis was performed with the program GraphPad Prism v7.0.
Results: The ADEM-like onset was registered in 5 patients
(7.5%). In 33 patients (50%) there were sensory disorders, in 30%
of cases there were motor and coordination disorders, optic neuri-
tis was performed only in 14% of patients. During 1 year of glati-
ramer acetate therapy 88% of patients (n = 8) had no relapses, but
at 2 years - only 33% did not experience an exacerbation. With the
1 year use of interferon beta 1 a 44, 81% patients (n = 13) were
stable, at 2 years of therapy - 67% had an exacerbation. In the low-
dose interferon in 61% of patients (n = 8) had no relapses, at the
end of 2 year - half of the patients were transferred to other ther-
apy due to inefficiency. Most patients with ineffectiveness of GA
or interferones received therapy in clinical trials (n = 12). 2
patients received mitoxantrone, 2 patients - natalizumab and 1
patient - rituximab with stabilization of MS activity. 5 patients are
waiting escalation by natalizumab or alemtuzumab.

Conclusion: Fast enough standard injection therapy stops
restraining inflammation in pediatric MS. 40% of children require
a change in therapy by the end of the second year due to ineffi-
ciency (relapses and/or high radiological activity).
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pediatric patients
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Introduction: Multiple Sclerosis (MS) is the main chronic
inflammatory  central nervous system (CNS) disease.
Approximately 10% of MS cases begin at pediatric ages. In these
patients, an early diagnosis of MS remains challenging, especially
after the first demyelinating event. The International Pediatric
Multiple Sclerosis Study Group (IPMSSG) suggested that the ful-
fillment of the dissemination in space (DIS) and dissemination in
time (DIT) of the 2010 McDonald criteria for MS could be applied
in children older than 12 years. However, in 2017 the diagnostic
criteria of MS in adults was reviewed. Until now, the new criteria
were not validated for the pediatric age group.

Objective: to compare the fulfillment of the 2012 IPMSSG crite-
ria and the 2017 McDonald criteria in patients with the first acute
demyelinating syndrome (ADS) from the ongoing Brazilian mul-
ticentric pediatric cohort.

Methods: Data from patients with ages ranging from zero to 18
years with clinical and radiological evidence of the first ADS were
included in a web-based online plataform (Qualtrics®). The ful-
fillment of MRI criteria for DIS and DIT were evaluated accord-
ingly to the IPMSSG criteria of 2012 and McDonald criteria of
2017.

Results: Twenty-five children with first acute demyelinating
syndrome (ADS) (mean age 9.1 years, range 3-202 months,
male to female ratio 1.7:1, white to non-white ratio 2.8:1) were
evaluated. Most common first ADS were myelitis (34.6%),
optic neuritis (30.8%) and ADEM (23.1%). Children younger
than 10 years were more likely to present with ADEM (p=0.04).
Eleven patients fulfilled the criteria for Clinical Isolated
Syndrome (CIS; first ADS suggestive of MS). Of these, 18.1%
had radiological evidence of DIS (IPMSSG 2012 radiologic cri-
teria) but no patient had evidence of DIT nor fulfilled the MS
IPMSSG criteria. Whereas, 27.2% of the CIS patients (all older
than 12 years-old) fulfilled the 2017 McDonald diagnostic cri-
teria for MS.

Conclusion: The 2017 McDonald diagnostic criteria for MS
might allow the diagnosis of MS in pediatric patients older than
12 years even after the first clinical event. The long-term follow-
up of these patients might help to identify possible caveats and
mimics of MS in the pediatric group.
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Two pediatric cases of Anti-NMDA receptor encephalitis
with MS-typical lesions

L. Marcus, J. Ness
UAB | Pediatrics | Child Neurology, University of Alabama at
Birmingham, Birmingham, AL, United States

Objective: To examine two pediatric cases of anti-N-methyl-D-
aspartate receptor (NMDAR) encephalitis with brain lesions con-
sistent with multiple sclerosis (MS)

Background: NMDAR encephalitis is a neurologic disorder
involving psychiatric symptoms, movement disorders, sleep dis-
orders, seizures and autonomic dysfunction in conjunction with
NMDAR antibodies. There are reports in the literature of cases of
NMDAR encephalitis who later develop relapsing remitting mul-
tiple sclerosis (RRMS), bringing into question a potential underly-
ing link between the two disease processes.

Methods: Details regarding the patients’ clinical courses were
obtained by chart review.

Results: The first patient had subacute onset of psychiatric
symptoms and memory difficulties, then progressed to seizure
activity. She was found to have positive NMDAR antibodies in
both serum and cerebrospinal fluid (CSF) and was treated for
NMDAR encephalitis with minimal residual deficits. Initial
magnetic resonance imaging (MRI) of brain showed both
enhancing and nonenhancing periventricular lesions typical of
those seen in MS. These lesions either improved or resolved on
subsequent imaging. The second patient initially presented with
optic neuritis with optic nerve enhancement on MRI. He then
clinically progressed to develop catatonia, hallucinations, and
seizure activity with positive serum and CSF NMDAR antibod-
ies. After he was treated for NMDAR encephalitis and gradu-
ally recovered, he developed asymptomatic periventricular
enhancing and T2 hyperintense brain lesions typically seen in
patients with MS.

Conclusions: These two cases of NMDAR encephalitis with
MS-like brain lesions illustrate a possibly meaningful association
between these disorders, and argue for further investigation into
potential common pathophysiological pathways.
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Classical Devic Neuromyelis optica (NMO) is a rare severe
demyelinating disease presenting with the clinical triada of optic
neuritis, longitudinally extensive myelitis and positive serum anti-
AQP4 antibodies and has a female predisposition (F:M 6.5:1) in
Asians, Indians and Africans. However the disease is poorly stud-
ied in Kazakhstan.

The aim of the study was to describe 3 cases of Devic NMO
hospitalized to our clinic within the last S years.

Materials and methods: 3 cases of child NMO, 2 girls and 1 boy
of Kazakh (Asian) origin. The diagnosis was proven by brain and
spinal cord MRI, optical coherent tomography and presence of
serum anti-AQP4 antibodies in dynamics.

Results: One boy developed NMO at 9 years, one girl at 6 years
and another girl at 14 years old. The hallmark of the disease in all
patients was severe bilateral optic neuritis. All patients showed
spastic paresis as a disease debut: a 14-years old girl had tetrapa-
resis, the 6 years old girl - right side hemiparesis and the 8-years
old boy - spastic paraparesis and ataxia. Further they had exacer-
bations every 4-6 months. The MRI of brain showed T-2 active
periventricular lesions in all patients, and classical long.
Longitudinally extensive myelitis was seen in 2 patients - a boy
(at cervical level) and a 14-years old girl (at cervical and thoracic
level). Optical coherent tomography showed significant retinal
nerve fiber layer (RNFL) thickness decrease (up to 50% of nor-
mal) in all children. Anti-AQP4 antibodies performed in all chil-
dren dynamically varied 1:80-1:160 (minimal positive titer <
1:10). The basic treatment with high dose methylprednisone (10-
30 mg/kg 5-7 days) had mild effect on spasticity, but vision pro-
gressively worsened. Vision improvement was achieved by of
Intravenous immunoglobulin IgG (IVIG) - 10% Octagam dosed 2
gram/kg for 3-5 days, each course was repeated every 2 months,
totally 3-7 courses were done. A 14 years old girl developed
severe encephalitic symptoms with necrotic lesion in left hemi-
sphere, deep perifocal and optic disk edema which was stabilized
on high dose IVIG (4 g/kg for 5 days) and 0,4 mg/kg of dexa-
methasone i.v, for 5 days followed by methylprednisone 20 mg/kg
i.v. for 5 days, yet, plasma exchange had no effect.

Conclusion: Child Devic NMO seen in Kazakh Asian patients
had severe clinical course with rapid development of partly irre-
versible vision loss and spastic syndrome with good clinical
recovery when high dose IVG was repeatedly applied.

Disclosure
Name: nothing to disclose
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EP1333
Cognitive and psychiatric problems as the first
manifestation of multiple sclerosis in children

M. Bilska!?2, S. Jozwiak!2, M. Ciaston?, L. Dropczynski3
!Department of Child Neurology, Warsaw Medical University,
’Department of Child Neurology, Children’s Memorial
Health Institute, 3Department of Radiology, Warsaw Medical
University, Warsaw, Poland

Multiple sclerosis (MS) is a chronic inflammatory and demyeli-
nating disease of the central nervous system (CNS) in which a
chronic demyelinating and inflammatory processes lead to dam-
age of myelin sheaths of neurons and loss of axons. The appear-
ance of various neurological symptoms are related to the location
of focal CNS damage. First symptoms of the disease may develop
suddenly or slowly. They could manifest as single or multifocal
sensory symptoms (about 23%), motor symptoms (about 46%),
disturbances of vision due to the optic neuritis (about 21%), hear-
ing problems, brain stem symptoms (about 10%) or autonomic
symptoms i.e. urinary problems, constipation (approx. 1%). Quite
frequent are also transient paroxysmal symptoms i.e. Lhermitt’s
symptom, Uhthoff’s symptom.

Neurological manifestation may be accompanied by cognitive,
psychiatric problems or chronic fatigue which were reported in
few reports (Zarei et al. 2003, Habek et al. 2005; Staff et al. 2009,
Coebergh et al.2010, Assaouad et al. 2014; Berna et al 2016;
Zambon et al. 2017; Amato et al. 2017).

The authors present pediatric patients with isolated cognitive
impairment or psychiatric symptoms as the first manifestation of
the MS in children preceding typical neurological symptoms. Its
subsequent recognition is very important for diagnosis of MS and
quick implementation of proper treatment .

Disclosure

The authors have any potential conflict of interest
Matgorzata Bilska: nothing to disclose
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EP1334
Analysis of longitudinal free-living features from wearable
biosensors in multiple sclerosis patients

C. Gonzalez!, B. Healy!, B. Glanz!, T. Saraceno!, N.
Sattarnezhad!, C. Diaz-Cruz', M. Polgar-Turcsanyi',

S. Tummala!, R. Bakshi!, D. Ben-Shimol2, N.
Bikhchandani?, J. Burkart?, M. Cusack?, E. Demiralp?, A.
Kharbouch?, A. Lee?, M. Liu?, S. Mahadevan?, L. Norton?2,
T. Parlikar?, A. Pathak?, A. Shoeb?, E. Soderberg?, P.
Stephens?, A. Stoertz?, F. Thng?, K. Tumkur?, H. Wang?,
J. Rhodes?, R. Rudick?, R. Ransohoff3, G. Phillips?, E.
Bruzik3, W. Marks?, H. Weiner!, T. Snyder?, T. Chitnis!
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!Brigham and Women'’s Hospital, Harvard Medical School,
Boston, MA, *Verily Life Sciences, South San Francisco, CA,
3Biogen, Cambridge, MA, United States

Introduction: Wearable biosensors allow for continuous physio-
logical monitoring of patients, which may improve treatment and
management of chronic illnesses such as MS.

Objective: To estimate longitudinal change in the daily averages
of 12 free-living biosensor measurements collected in 23 multiple
sclerosis (MS) patients and to compare the measurements in dif-
ferent severity groups.

Methods: 25 MS patients were enrolled in a biosensor study at
Brigham and Women’s Hospital. Patients wore digital biosensors
during three in-clinic visits and eight weeks continuously at home
between the second and third visit. 23 patients (96% females,
baseline mean age 46.4+7.7) completed the at home period.
Patients wore three biosensors (wrist, ankle and sternum) and 12
average daily free-living measurements were derived. Patients
were stratified into three groups based on baseline Expanded
Disability Status Scale (EDSS) score (0.0-2.5 = 10 subjects
(~44%), 3.0-4.5 = 6 subjects (~26%), and >5.0 = 7 subjects
(~30%)). Linear mixed effects regression models assessed longi-
tudinal change in daily free-living measurements with fixed
effects for time, baseline severity groups, and time by group inter-
action as well as a random intercept and slope.

Results: Four free-living features including stance time
(p=0.0036), swing time (p=0.0083), max turn velocity ankle
(p=0.0278), and turn velocity ankle SD (p=0.0078) showed sig-
nificant difference in the three severity groups. There was no sig-
nificant change in the measures over time or difference in the
longitudinal change between groups. During this same period,
there were no clinically significant changes in disease status
observed within any individuals as measured by EDSS.
Conclusions: This study demonstrated that a novel digital biosen-
sor signature correlated with baseline physician severity ratings
using EDSS. The biosensor data was acquired without patient
effort in the free-living environment, suggesting that home bio-
sensor tracking may substitute for, or supplement in-office physi-
cian assessment for monitoring MS.
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Unmet needs of patients transitioning to secondary
progressive multiple sclerosis: qualitative findings for a
resource development
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Universita degli Studi di Roma ‘Tor Vergata’, Rome, 3Unit of
Neuroimmunology and Neuromuscular Diseaes, Foundation
IRCCS Neurological Institute C Besta, Milan, Italy, *Institute
of Social Medicine and Epidemiology, University of Liibeck,
Liibeck, Germany, 1°Unit of Clinical Psychology, Foundation
IRCCS Istituto Nazionale per la Cura dei Tumori, Milan,
Italy, ' Department of Neurology, University Medical Center
Hamburg-Eppendorf, Hamburg, Germany

Background: About 50% of relapsing multiple sclerosis (MS)
patients convert to secondary progressive (SPMS) 15 years after
clinical onset. Despite the complexity and potential impact of
this transition, no targeted interventions to promote patients”
wellbeing are available. Managing the Transition to SPMS
(ManTra) aims to develop and assess the efficacy of a user-led
resource for newly diagnosed SPMS patients. Here, we describe
a key project phase: assessment of the experiences and needs of
SPMS transition.

Methods: Training on qualitative methods was performed from
February 2017 to March 2018 in Milan, and consisted of 5 one-
day meetings. Participants were 10 investigators from 6 centres.
Personal semi-structured interview (PSI) and focus group meeting
(FGM) grids were developed and refined during the training. The
methods of framework analysis was applied to the PSI and FGM
transcripts. The transcripts were analysed in six successive steps,
each of which embodies an increasing level of generalisation. To
enhance the validity of this process, two researchers analysed the
transcripts independently (FGMs, steps 1-4; PSIs, steps 1-5) and
jointly (step 6).

Results: With regard to the Italian sample, 15 PSIs were per-
formed (N=7, Milan; N=4, Chieti; N=4, Bari). The sample was
composed of 8 women, mean age 48.7 (SD 7.5), median EDSS 6.0
(range 4.0-7.0). The 3 FGMs were conducted (May 24, 25, 2017:
neurologists, other HPs; September 25, 2017: significant others).
Framework analysis revealed 104 sub-categories, grouped into 17
categories and four themes. All the stakeholders agreed on the fol-
lowing unmet needs: Management of SPMS at the MS Centre;
Psychological support; MS HP training; Communication and
information; Job and welfare.

Conclusion: We observed a general lack of communication of the
transition by neurologists or other HPs and low awareness by
SPMS patients who massively used defensive mechanisms. All
stakeholders unanimously asked for a better management of the
MS centre, provision of psychological support, specific HP train-
ing, access to more information about SPMS, dedicated worker
protection policies and job out-placement in this disease phase.
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None
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Predictors for conversion of radiologically isolated
syndrome to multiple sclerosis
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Introduction: Asymptomatic white matter lesions are frequently
encountered due tothe widespread use of magnetic resonance
imaging (MRI). Patients with lesions that suggest multiple sclero-
sis (MS) without a clinical event are definedas radiologically iso-
lated syndrome (RIS). The identification of risk factors for
conversion to multiple sclerosis (MS) is important for early
diagnosis.

Objective: Our study aims to determine predictive factors ofcon-
version from RIS to MS.

Methods: We collected data ofpatients with RIS including demo-
graphic features, radiological data such as number and location of
lesions, contrast enhancement,andoligoclonal band status. We cal-
culated the timeto conversion to MS and determined the effect of
the predictors usinglog-rank test.

Results: Eighty-one patients (58 female, 23 male) who met the
RIS criteria were included in our study.The mean follow-up dura-
tion was 2.2 (+2.3) years.Of 81 patients, 15 (18.5%) had a clinical
attack and diagnosed with MS. Presence of cervical spinal lesions
(log-rank test; p=0.027), brain stem lesions (log-rank test;
p=0.048), and oligoclonal bandstatus (log-rank test; p=0.005) pre-
dicted a higher conversion rate. On the other hand, gender, T2
lesion count, family history, smoking, and pregnancy status did
not increase the risk of conversion to MS(log-rank test; p>0.05).
Conclusions: Our study confirms previous studies on RIS. The
presenceof the oligoclonal bands, brainstem and cervical spinal
lesions increasethe risk of MS considerably. However, larger pro-
spective studies are neededto define the effect of other possible
predictors with marginalimpact on conversion to MS.

Disclosure

frem Cift¢i: nothing to disclose,Tuncay Giindiiz: nothing to
disclose,Murat Kiirtiincii: nothing to disclose, Mefkiire Eraksoy:
nothing to disclose

EP1337
Upper extremity function and its relation with
ambulatory impairment in multiple sclerosis
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| Department Neurology, VU University Medical Center,
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University Hospital and University of Bern, Bern, 3Neurology
and Neurorehabilitation Center, Luzerner Kantonsspital,
Lucerne, *Neurology, Universitdtsspital Basel, ’Novartis Pharma
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Background: Ambulatory impairment is common in multiple
sclerosis (MS) and may lead to early disability. When ambulation
deteriorates, preservation of upper extremity function (UEF)
becomes increasingly relevant to maintain the ability to perform
activities of daily living (ADL). Currently, the exact relation
between UEF deterioration and ambulatory impairment is
unknown.

journals.sagepub.com/home/msj

Objective: To examine the prevalence of UEF deficits in MS for
different levels of ambulatory impairment, and to assess the rela-
tionship between UEF and ambulation impairment.

Methods: Patients were derived from a cohort of MS patients
that participated in the Assess MS study, a project to improve
clinical disability assessment through automated quantification
of motor function. The Expanded Disability Status Scale (EDSS)
and timed 25-foot walk (T25WT) were used to stratify patients
into clinically different ambulation subgroups: fully ambulatory
(EDSS 0-3.5; T25WT < 6 s), mild (EDSS 4.0-5.5; T25WT 6-7.99
s) and severe ambulatory impairment (EDSS 6.0-7.0; T25WT >8
s). UEF was assessed with the nine-hole peg test (9HPT), the
Arm Function in MS Questionnaire (AMSQ) and three clinical
tests from Assess MS, including an ADL task ‘drinking from a
cup’ (CUP), and compared between subgroups. Associations
between UEF measures and ambulation were examined with
logistic regression models.

Results: A total of 255 patients were included. Preliminary results
revealed differences between the EDSS ambulation subgroups (all
p-values < 0.001) with worse UEF measures in the mildly (n=68)
and severely impaired groups (n=58). Larger group differences
were found between the mild and severely affected patients (9HPT
6.3 seconds, AMSQ 30 points), than between the fully ambulatory
(n=121) and mildly impaired patients (9HPT 4.4 seconds; AMSQ
17 points). Regression analysis revealed that worse ambulation
was associated with worse UEF scores (p< 0.001 for all associa-
tions), with the largest magnitude effect for CUP [lowest vs high-
est: OR 0.008(95% CI 0.001-0.061)]. Further analyses of T25WT
subgroups are pending.

Conclusion: MS patients with severe ambulatory impairment
showed UEF deficits in all domains with larger differences
between the clinically worse ambulatory impaired groups. These
findings suggest that to some extent UEF and ambulation develop
independently, which implicates possible different treatment win-
dows. Furthermore, ambulatory impairment was most promi-
nently associated with UEF related ADL-tasks.
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Initial MRI lesion load: a predictor of long-term disability
independent of suggestive event

A. Gueguen', E. Morvan!, K. Lecouturier!, R.

Deschamps!, A. Bouchareine!, P. Huiller?, C. Bensa!, O.
Gout!

!Neurology, Fondation Oph A de Rothschild, Paris, France,
’FileMaker editor, Hong Kong, Hong Kong

Background: The identification of predictors of long-term prog-
nosis is a major concern in early phase of the disease and is a
purpose of treatment optimisation at individual level.
Objectives: To identify long-term disability predictors in initial
brain MRI and relation with history of suggestive event
Methods: A cohort of clinically isolated syndromes with a first
documented event that occurred more than 14 years ago was ana-
lysed. Suggestive event was systematically screened. The Initial
brain MRI was analysed by 2 readers to determine the number of
T2 and gadolinium enhanced lesions. The outcome measure was
time to reach EDSS 3 and 6. The explicative variables were, sug-
gestive event (yes / no) , T2 lesions ( n > 14 / < 14), gadolinium
lesions (n > 2 / < 2). Cut-off for number of T2 and gadolinium
lesions were determined by ROC curve. A univariate survival ana-
lyse was performed to assess each variable regarding the time to
reach EDSS 3 and 6. A cox model was used for multivariate
analysis.

Results: 227 patients with available brain MRI data and a median
follow up of 13.5 years (6.53-15.5) have been analysed. Median
age at onset was 31.1 years (11.8 -66.4) with 70% of women. A
suggestive event supported by MRI lesion was presented in
26.8% of cases. A second relapse occurred in 60% of patients and
70% fulfilled McDonald 2010 MS criteria at the end of follow-
up. The mean number of brain T2 and gadolinium lesions at base-
line were 9.2 £8.9 and 1.41 +2.7 respectively. The proportion of
patients who reached an EDSS 3 and 6 were not significantly
different depending on gadolinium lesions and history of sugges-
tive event. Conversely a number of T2 lesions > 14 increases the
risk to reach EDSS 3 (p = 0.009), data confirmed by multivaria-
ble analysis (p = 0.014).

Muttiple Sclerosis Journal 2018; 24: (S2) 738-980

Conclusion: A high T2 lesion load independently increases the
risk of long-term disability

Disclosure

Dr A Gueguen has received speaking honoraria from Sanofi
Genzyme, Roche, serves on scientific boards for Novartis, Merck,
Roche, Mylan and received travel expenses for participation in
scientific meeting from Roche, Teva, Sanofi-Genzyme

EP1339

Exploring the outcome of multiple sclerosis (MS) among
Saudi adult patients: a single-centered cross-sectional
study at King Abdulaziz Medical City (KAMC)
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Althubaiti!, S. Kojan!, M. Aljumah!, A. Abulaban?3

!King Saud bin-Abdulaziz University for Health Sciences,
Riyadh, Saudi Arabia, >Neuroimmunology, Yale University,
Hamden, CT, United States, 3Medicine, King Saud bin-Abdulaziz
University for Health Sciences, Riyadh, Saudi Arabia

Background: The outcome and prognosis of MS is unpredictable
in nature. Famous scales are used to assess the outcome and
impact of MS. The utility of several scales for predicting the out-
come is limited. The aim of this study is to assess the outcome of
MS in Saudi adult patients using validated scales.

Method: A single-centered, cross-sectional study at KAMC. All
Saudi adult patients diagnosed with MS between 2000-2016 (269
patients) were included. Patients were contacted via phone-calls
to assess their outcome using a newly developed and validated
multi-component questionnaire. It included demographic data,
disease course, and validated Arabic version of [Barthel Index
(BI), Multiple Sclerosis Impact Scale (MSIS-29), Modified
Rankin Scale (mRS) and EDSS].

Results: Out of 269 patients, 210 (78.2%) responded. The average
patients’ age was 37.44+10.3 years. The majority (69.5%) were
females. 51(24.3%) patients reported worsening condition.
Annually, the average relapse rate was 2.29+1.923. In regard to
patients’ outcome, 120 (57.1%) showed no significant disability in
mRS, 146 (69.5%) were ambulatory without aid in EDSS, and 96
(88.9%) patients were independent in BI score. The average of
“Multiple Sclerosis Impact Scale” MSIS-29-PHYS score was
38.2+25.81 and MSIS-29-PSYCH score 33.6+27.6. MRS showed
significant association with delayed diagnosis (P=0.025) and cur-
rent use of DMT (P=0.002). EDSS also showed significant asso-
ciation with current use of DMT (P=0.042). BI showed significant
association with medication compliance (P=0.044) and absence of
attacks (P=0.054).

Conclusion: Majority of patients had favorable outcome which
was linked significantly with the use of DMT, compliance, early
diagnosis and absence of attacks. Further studies are recom-
mended in larger sample size to examine the association of out-
come with other factors.
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Mental health status among children of mothers
diagnosed with multiple sclerosis: a Danish cohort and
register-based study
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Health, University of Southern Denmark, Copenhagen K,
“Danish Multiple Sclerosis Center, Department of Neurology,
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Introduction: Multiple sclerosis (MS) is associated with an
increased risk of developing physical, cognitive and mental health
problems. Current studies have demonstrated an adverse associa-
tion between parental MS mental health problems and their off-
spring’s mental health development.

Objective/aim: The purpose of this study was to investigate
whether the maternal multiple sclerosis is associated with mental
health status of their child.

Methods: Data from the Danish National Birth Cohort (DNBC)
were merged with information from the Danish Multiple Sclerosis
Registry. Two proxies - total difficulties score and prediction of
any psychiatric diagnosis, based on the Strength and Difficulties
Questionnaire, were used to measure mental health status of the
children.

Results: For the total difficulties score the control and exposed
group consisted of respectively 42,016 children of mothers with-
out MS and 40 children of mothers with MS. For the prediction of
any psychiatric diagnosis, 16,829 children of mothers without MS
were in the control group and 17 children in the exposed group.
We found no statistical significant association between maternal
MS and mental health status on neither of the proxies.
Discussion: Unlike previous studies, it seems that in our cohort
maternal MS is not associated with mental health status of the
children up to age 11. However, we did not have information
about maternal mental health status, which in other studies shows
a mediating effect on mental health status of their children, and it
may be that participation of more resourceful women in the
DNBC favours our results.

Conclusion: Maternal multiple sclerosis showed no association
with mental health status of their children at age eleven.
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Burden of multiple sclerosis in Eastern Mediterranean
Region: findings from the 2016 Global Burden of Disease
study
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Introduction: Multiple sclerosis (MS) is among the leading
causes of disability in Young Adults worldwide. Current estimates
of MS burden in Eastern Mediterranean Region (EMR) are neces-
sary for planning effective interventions.

Objectives: To estimate Prevalence, incidence, mortality, years
lived with disability (YLDs), years of life lost (YLLs) and disabil-
ity-adjusted life-years (DALYs) in EMR by country age, and sex
from 1990 to 2016.

Aims: To inform healthcare professionals and decision making
authorities of increasing MS burden.

Methods: We estimated regional and country-specific prevalence,
incidence, mortality, DALYs, YLLs, and YLDs for MS. YLLs
were computed by multiplying the number of deaths from MS in
each age group by the reference life expectancy at the average of
age of death among those who died in the age group. Prevalence
of MS was multiplied by the disability weight for the correspond-
ing health state to calculate YLDs. DALY's were computed as the
sum of YLDs and YLLs.

Results: There was a rapid increase in the burden of MS in the
region, it increased from 23,564 in 1990 to 71,775 in 2016 for
males and 46,238 to 130,143 for females. Total DALYs in
EMR countries was 12,810 in 1990 for males and increased to
36,391 in 2016 and from 18,962 to 53,851 for females. Lowest
DALYs in both sexes were observed in Somalia (248) while the
highest were in Iran (26,394). YLDs in males increased from
6,511 in 1990 to 19,515 in 2016, and in females from 12,247 to
33,937. The highest age-standardized prevalence, incidence,
YLDs and DALYs were in Iran (72.11, 2.49, 18.03, and 32.5,
respectively). The highest burden was among females and
adults aged 30 to 45.

Conclusions: MS poses a significant public health problem in
EMR region and prevalence rates have increased since 1990. Our
findings provide valuable information to guide the development
and implementation of measures to address the rising burden of
MS in the region.
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Treatment patterns of multiple sclerosis patients treated
with disease-modifying therapies in Puerto Rico

J. Chia!, M. Nunez!, H. Hernandez2, G. Jimenez?, A.

Ong!, L. Hashemi!

1Sanofi, Cambridge, MA, United States, *Special Care Pharmacy
Services, San Juan, Puerto Rico

Introduction: Disease-modifying therapy (DMT) utilisation pat-
terns in MS patients in the United States are readily available.
However, currently limited data exist on treatment patterns among
MS patients in Puerto Rico, a region with reported MS incidence
rates higher than those observed in other countries in Latin
America and the Caribbean.

Aims: To describe treatment patterns in MS patients in Puerto
Rico using a large, longitudinal database.

Methods: Retrospective, observational study using data collected
between January 1, 2010 and December 31, 2016 from the Special
Care Pharmacy Services (SCPS) database. SCPS serves approxi-
mately 65% of DMT prescriptions for MS in Puerto Rico; the
database includes information on patient demographics, DMT use
classified by administration route (oral, injectable, infusible), and
treatment duration. Baseline was defined as the most recent DMT
prescription.

Results: 2070 MS patients received >1 DMT during the study
period (67,412 prescriptions). From 2010 to 2016, uptake of oral
DMTs (which were introduced to market in Puerto Rico in 2012)
increased (0% to 28.4%), whereas that of injectable and infusible
DMTs decreased (55.7% to 44.9%, and 44.3% to 26.7%, respec-
tively). Over the study period, 1483 (71.6%) patients remained on
1 DMT type (injectables: 39.4%; infusions: 20.4%; oral agents:
11.8%). 587 (28.4%) patients switched DMTs at least once (449
[21.7%] patients used 2 DMTs, and 138 [6.7%] used >3 DMTs).
Of those patients switching DMTs, the most recent prescriptions
were for oral agents (55.5%), followed by infusions (27.3%) and
injectables (17.2%). The most common treatment switches were
from injectable to oral DMTs (36.3%), injectables to infusions
(21.5%), and infusions to oral DMTs (19.3%). On average,
patients were on injectables for 525 and 433 days before switch-
ing to oral and infusible DMTs, respectively, and on infusions for
737 days before switching to oral DMTs.

Conclusion: This study on treatment patterns in MS patients in
Puerto Rico provides new insights in trends. Our findings indicate
that injectables remain the most commonly used medications,
despite the launch of oral and high-efficacy therapies. However,
there is a trend toward increased oral DMT use. During the study
period, patients were most frequently switched from injectable to
oral DMTs. This study may serve as a useful resource for further
MS research in Hispanic populations.
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Temporal trends on the incidence of multiple sclerosis in
Santiago de Compostela (Spain)

E. Costa-Arpin, A. Lagorio, M. Puente Hernandez, M.
Arias Gomez, J.M. Pricto Gonzalez

Neurology, Hospital Clinico Universitario, Santiago de
Compostela, Spain

Introduction: The incidence of multiple sclerosis (MS) is increas-
ing around the world. However, it is controverted if it is a real
change or just a consequence of the improvement in diagnostic
procedures and the update of the criteria.

Objectives: To determinate the actual incidence of MS and ana-
lyze its temporal trend in our reference population.

Methods: A capture-recapture study was conducted in Santiago de
Compostela (north-west of Spain) between 2010 and 2015, in
order to determinate the current incidence of MS. Mc Donald 2010
criteria were used to identify cases. Moreover, clinical charts were
reviewed to determinate if Poser criteria were also fulfilled. The
results were compared with those obtained for another study done
with the same methodology in the same area between 1998-2002.
Results: The mean incidence was 8.02 cases/100.000 habitants/
year. It was almost double in women (10.08 vs 5.63 cases/100.000
habitants/year). Mean age at the first symptom was 34 years
(SD:10.4), 67.39% were female and 89.13% were relapsing remit-
ting MS. Previous incidence was lower (5.3 cases/100.000 habit-
ants/year), nevertheless the difference was not significant (p=0.134).
Conclusions: An increment in the incidence of MS was detected in
our area. It is the highest rate of Spain as it was in the previous study.
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Validity and reliability of multiple sclerosis minimum data
set form for national registry system in Iran
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Mohebi, M.A. Sahraian
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Tehran University of Medical Sciences, Neuroscience Institute,
MS Research Center, Tehran, Islamic Republic of Iran
Background: As Multiple Sclerosis (MS) prevalence is increas-
ing in Iran and designing a national registry system is needed.
Objective: We aimed to design a valid and reliable MS registry
form, to utilize in MS minimum dataset.

Method: The population-based minimum dataset form consists of
six subgroups including patient identification, family history of
MS, disease course and diagnosis, disability status and Medication
with related questions.

The pilot study was done to evaluate validity and reliability. The
content validity was assessed based on 27 experts’ opinions. Item-
content validity index (i-CVI) and scale-content validity index
(s-CVI) were used to assess question and the whole form validi-
ties, respectively. Test-retest reliability was also assessed by using
intra-class correlation coefficient (ICC).

Statistical analysis was done by using SPSS.

Results: Totally 74 patients were recruited for the pilot study.
For validity 27 experts reviewed the form. The critical value for
CVI was considered 0.78 based on literature review. All items had
i-CVI>0.78 in relevance, clarity and simplicity (In 18 items out of
20,20 out of 20, and 19 out of 20, respectively) except for “Each
medication start date and end date” in relevance (i-CVI=0.75 and
0.73, respectively), and “MS type” in simplicity (I-CVI=0.76).
S-CVI scores for relevance, clarity and simplicity were all > 0.9.
Reliability: 27 patients (Out of 74 interviewed patients) were re-
interviewed to assess test-retest reliability. The critical value for
ICC was considered 0.7 based on literature review. ICCs were all
>0.7 (In 14 items out of 16) except for progression to secondary-
progressive MS and reason for medication discontinuance
(ICC=0.68 and 0.64, respectively).

Conclusion: The use of standardized validated questionnaires will
assist the researchers and policy makers to perform national regis-
try system based on standard form. The minimum dataset form of
MS registry had suitable validity and reliability to be used.

Disclosure

Conflict of interest: None for all authors

Nothing to disclose: for all authors
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Clinical characteristics and personality traits influence
how people with MS look for medical information

V. Meca-Lallana!, Y. Higueras?, M. Braiias, P.

Carrascal*, O. Rodriguez-De la Fuente’, E. Salas’, C.

Amords?, A. Candeliere-Merlicco®, J. Maurino?, M. Ruiz’
!Hospital Universitario La Princesa, >Hospital Universitario
Gregorio Maraiién, 3Roche Farma, Medical Department,
‘Esclerosis Multiple Esparia, *Hospital Universitario Puerta de
Hierro, Madrid, °Hospital Rafael Méndez, Lorca, "Department
of Methodology, School of Psychology, Universidad Autonoma
de Madrid, Madrid, Spain

Introduction: People with multiple sclerosis (PwMS) are increas-
ingly demanding access to reliable information regarding disease

journals.sagepub.com/home/msj

symptoms and management. High-quality information is a key
factor in patient empowerment and shared decision-making.
Objectives: To assess the information requirements of PwMS and
their related factors.

Methods: A multicenter, non-interventional, cross-sectional
study in adult subjects with MS (McDonald 2010 criteria) was
conducted. The self-rated InfoSeek-MS questionnaire and the
NEO Five-Factor Inventory-3 (NEO-FFI-3) were used to collect
data on search behavior and information needs, and personality
traits, respectively. Exploratory factor analysis was used to
explore relations, ANOVA and logistic regression to test for dif-
ferences. CRT segmentation trees were used to explore different
personality profiles.

Results: A total of 302 PwWMS (mean age: 42.3 + 10 years, 64%
female, mean time of diagnosis: 9.6 + 7.0 years, 90% with relaps-
ing-remitting MS) were studied across 19 hospitals in Spain.
Mean Expanded Disability Status Scale (EDSS) score: 2.6 £+ 1.9.
Internet (either via mobile or computer) was the most frequently
reported source of information. PWMS more frequently searched
information about: lifestyle-related information (67.2%), research
and emerging treatments (63.6%), management of symptoms
(49.7%), sharing experiences with other PWMS (46.4%) and prog-
nosis (46.4%). Neurologists and nurses were the most trusted
source of information. Patients with a greater number of relapses
and higher EDSS scores showed higher frequency of information
searches (tho=0.233 and rho=0.222, respectively; p< 0.001).
Neuroticism and openness to experience were the personality
traits related to a more frequent information quest.

Conclusions: Information needs may differ according to disease
status and personality characteristics. Personalized strategies
combining online and offline sources are necessary to optimize
the information offered to PwMS.

Disclosure

This study was funded by the Medical Department of Roche
Farma Spain. M.B., E.S., C.A. and J.M. are employees of Roche
Farma Spain. The rest of the authors declared no potential conflict
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Mastery is significantly associated with greater
physical and mental health-related quality of life in two
independently recruited international samples of people
with multiple sclerosis

E. O’Kearney!, A. De Liveral, S. Simpson, Jr.!2, G.
Jelinek!, S. Neate!, W. Bevens!, K. Taylor!, C. Brown!, T.
Weiland!

IMelbourne School of Population and Global Health, The
University of Melbourne, Carlton, VIC, ?Menzies Institute
for Medical Research, University of Tasmania, Hobart, TAS,
Australia

Background: Mastery is the sense of being in control of one’s
life. Improvement in mastery may help to improve quality of life,
the pathway potentially being through stress modulation or greater
utilisation of healthy lifestyle behaviours known to improve
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outcomes in MS. Despite this, there is a relative paucity of
research in this area, both in terms of the determinants of mastery
in people with MS and its association with quality of life.
Objective: To explore the association between mastery and
health-related quality of life (HRQOL) in people with multiple
sclerosis.

Method: Two cross-sectional samples of adults with MS
(n=1,401 & n=573), recruited through convenience sampling,
completed an online survey which measured mastery using the
Pearlin Mastery Scale (PMS; range 14-28), physical and mental
HRQOL (both range 0-100) via the physical and mental compos-
ite scores of the MSQOL-54, along with other covariates, includ-
ing demographics, clinical characteristics and lifestyle factors.
Associations between mastery and HRQOL were assessed using
linear regression, adjusted for age, sex, disability, fatigue and
depression.

Results: Greater mastery score was associated with significantly
higher physical and mental HRQOL in both samples, such that a
one-point increase in the PMS was associated with a 1.75 (p<
0.001) and 1.80 (p< 0.001) rise in physical HRQOL in the two
samples, and a 1.54 (p< 0.001) and 1.66 (p< 0.001) increase in
mental HRQOL in the two samples, all associations highly robust
to adjustment. A strong dose-dependent relationship was demon-
strated between a quartile categorical mastery variable and both
physical and mental HRQOL (py.,q< 0.001 for all models).
Mastery was significantly related with all subscores of both physi-
cal and mental HRQOL, with similar magnitudes of associations
demonstrated between subscores.

Conclusions: These results provide initial evidence that greater
mastery is associated with a better quality of life, both physical
and mental, with replication in a separately recruited cohort.
Efforts to improve patients’ sense of self control and agency may
have benefits for their quality of life, even despite clinical features
of their MS.
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Use of mobile health technology in establishment of
multiple sclerosis (MS) registry in Iran: a study of
stakeholders’ attitude
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O. Beiki!?, L. Stawiarz!, S. Skandarieh?, A. Moghadasi?,

M. Sahraian3, A. Manouchehrinial#

!Department of Clinical Neuroscience, Karolinska Institutet,
2Cognizant Technology Solutions, Stockholm, Sweden,
3Neuroscience Institute, MS Research Center, Tehran University
of Medical Sciences, Tehran, Islamic Republic of Iran, Centre
for Molecular Medicine, Karolinska University Hospital,
Stockholm, Sweden

Introduction: A system for registration of multiple sclerosis
(MS) data in Iran is in its beginning. To establish a functional and
effective registry and in order to plan suitable strategies to moti-
vate participation of stakeholders, it is essential to recognize atti-
tudes of all relevant stakeholders.

Objective: To explore attitudes and opinions of patients and phy-
sicians toward using mobile phone applications for MS data reg-
istration in Iran.

Methods: Study was performed in two phases. In the qualitative
phase, which included focus group discussions and interviews, we
collected and analysed stakeholders’ attitudes and opinions.
Results of the first phase was used to design the questionnaire
required for the second phase. In the second phase, a question-
naire was sent to 31 physicians and 102 MS patients to quantify
the challenges in use of mobile phone technologies.

Results: 84% of physicians and 71% of patients were females.
Age ranged from 25 to 54 years in physicians and from 18 to 65
years in patients. The level of education for the patients ranged
from illiterate (1%) to Master’s degree or higher (16%) with
majority having high school diploma (31%) or Bachelor degree
(28%). We found that most of patients and physicians own or have
access to smartphone, use them frequently, and majority stated
enough confidence and comfortability in use of them. Physicians
and patients’ views on most of items (such as “ambiguity in legal
and regulatory affairs” and “not enough stability in decision mak-
ing” as barriers or “saving time or decreasing cost” as benefits)
were mainly in the same direction. However, we found significant
differences in few items such as “decrease inequalities in access to
MS healthcare”, and “increase patients’ collaboration” as benefits.
Overall, more patients (87%) than physicians (58%) were positive
about possibility of using mobile applications for MS registration
in Iran.

Conclusions: We reported the first qualitative and quantitative
study of stakeholders’ perspectives on the mobile phone technol-
ogy use in MS data registration in Iran. Our results were compat-
ible, in many aspects such as frequency of smartphone ownership
and frequency of MS specific applications usage, with other stud-
ies in high-income countries. Discrepancies found among
respondents suggest MS patients, physicians and other stakehold-
ers should be consulted thoroughly during the design phase of an
application to ensure those factors have appropriately been
considered.
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Epidemiology of multiple sclerosis in Ardabil, northwest
of Iran

N. Molazadeh!, S. Eskandarieh!, D. Altafi2, M.A.

Sahraian!

IMS Research Center, Neuroscience Institute, Tehran University
of Medical Sciences, Tehran, 2Department of Neurology, School
of Medicine, Ardabil University of Medical Sciences, Ardabil,
Islamic Republic of Iran

Introduction:The epidemiology of Multiple Sclerosis (MS) in
Ardabil, north-western region of Iran is unknown.

Aims: We aimed to design a study to evaluate the epidemiology of
MS in Ardabil.

Methods: A retrospective population-based cross-sectional study
was conducted from 2007 to 2017 in Ardabil based on the data of
Iran’s ministry of health. Collected information includes gender,
age, age at disease onset, educational level and type of MS. We
used Chi-squared test to analyze the relationship among variables
and Logistic regression to estimate the odds ratio (OR) for indi-
vidual variables, by SPSS software.

Results: The total number of patients was 800 with 564(70.5%)
females, 236 (29.5%) males and the sex ratio of 2.38:1.The preva-
lence and incidence rate of MS was 62.16 and 7.61 per 100,000 in
2017.The prevalence was 89.43 and 35.95 per 100,000 in females
and males respectively. The mean age at disease onset was
32.26+8.94 and there was no significant difference in the mean onset
age between females and males. Totally 47(5.9%) patients experi-
enced their first clinical attack before the age of 18. The relapsing-
remitting(RR) form was the most prevalent type of MS (48.5%).The
significant difference between females and males in MS types was
observed (p value<0.05). The secondary progressive(SP) form was
higher in males (OR=1.76, CI=1.00-3.12).There was no significant
association between MS type and education level.
Conclusions:The prevalence of MS is high in Ardabil. The most
common type is RR form while male gender increases the risk of
SP form .Our results also suggest a higher mean age of disease
onset in Ardabil comparing other parts of Iran. Considering the
different climate and environmental features of northwest of Iran,
this can be a key to identify the related risk factors on the age of
disease onset.
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Clinico-demographic characterization of a large cohort of
neurological patients referred to the neuro-immunology
outpatient clinic of Columbia University Medical Center
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!Laboratory of Human Genetics of Neurological Disorders,
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Department of Neurology, Multiple Sclerosis Center, Columbia
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Background: Multiple Sclerosis (MS) is the most common auto-
immune disorder of the central nervous system (CNS) and a lead-
ing cause of neurologic disability in young adults. In view of the
negative impact of treatment delay on disease progression and the
increasing complexity of therapeutic options, it is strongly advo-
cated that patients with suspected MS are referred to highly spe-
cialized centers.

Aims: to describe the clinico-demographic characteristic of
patients referred to the MS center at Columbia University Medical
Center, and explore current therapeutic strategies in a highly spe-
cialized setting.

Methods: Diagnostic codes and clinico-demographic information
for patients seen at our MS center from 2012 to 2018 were col-
lected through automatic data capture from electronic medical
records and descriptive statistics were obtained.

Results: 2110 patients were referred to an MS specialist for a sus-
pected CNS inflammatory disorder. Of these 53% eventually
received a MS diagnosis and 13.4% were diagnosed with other
CNS immunological disorders: 3.6% transverse myelitis, 2.6%
optic neuritis, 2.2% neuromyelitis optica, 1.2% acute disseminated
encephalomyelitis or viral/post-viral disorders and 3.8% unspeci-
fied demyelinating diseases. 1.3% of subjects consulting an MS
neurologist had an abnormal brain scan without any clinical symp-
tom. Among MS patients currently followed at our MS center, 2.4%
had only one clinical episode consistent with a clinically isolated
syndrome (CIS), 80.3% have a relapsing remitting (RR) course,
while the remaining have either primary (6.3%) or secondary (11%)
progressive disease. As expected, the majority of patients are female
(F:M ratio 2.97) with mean age at diagnosis of 36.7 years and mean
disease duration of 8.4 years; 11.3% of patients also report other
autoimmune disorders. Among treated patients, 31.3% were pre-
scribed a first line injectable therapy (12.1% interferon and 19.2%
glatiramer acetate) and 41.4% an oral medication (25.5% dimethyl
fumarate and 3.9% teriflunomide and 12% fingolimod). The
remaining patients are treated with monoclonal antibodies (11.6%
natalizumab, 9.3% monoclonal antibodies anti-CD20, anti-CD52,
anti-CD25) or treated off- label with immunosuppressants (6.4%).
Conclusions: Referral of suspected MS cases to a highly special-
ized center is recommended to rule out alternative diagnoses and
establish the most appropriate treatment, including highly effec-
tive drugs for which close monitoring is required.
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Does socio-economic status influence early diagnosis and
access to MS services?

H. Lyle!, S. Quraishi!, M. Clarke?3, J. Paul*, P.S.
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IMedical School, School of Psychology, University of
Nottingham, 3Clinical Neurology, Nottingham University
Hospitals NHS Trust, *Division of Clinical Neuroscience,
University of Nottingham, ’Medical Physics, Nottingham
University Hospitals NHS Trust, Nottingham, United Kingdom

Background: Early symptoms of MS are usually evaluated by
non-MS specialists. Early treatment has been associated with
improved outcomes whilst social deprivation has been shown to
affect access to MS treatments. Is it unknown how low sociecomic
class patients face delays in their diagnosis especially as it has
been found that the average primary care consultation time was
shorter in deprived areas.

Objective: To test if there is an association between social depriva-
tion and delayed presentation of MS patients to specialist services.
Methods: MRI is an essential test in the diagnosis of MS. Time
from symptom onset to 1st MRI was recorded for 108 patients
from the Nottingham MS Register. As a secondary and more
objective outcome measure, two independent raters evaluated T2
lesion volumes using anonymised MRIs at the first diagnostic
MRI or at early MRIs if the first was not available. Patient post-
codes were matched to the 2015 English Index of Multiple
Deprivation (IMD) rankings. Cox and multiple linear regression
analyses examined the significance of IMD on time to MRI and
lesion volume, respectively. Additional covariates were age, sex,
MS type and year of scan.

Results: Median time to 1st MRI was 15.63 months (range =
0-336). Deprivation was not a significant predictor for MRI delay
(p=0.308). In 59 patients whose 1st MRI scan was accessible for
analysis, deprivation did not predict higher lesion volume
(p=0.256). For the patients who we did not have access to the first
scan, early scans were evaluated. Accounting for time since the
Ist scan, the previous non-significant finding was replicated in all
108 patients with early scans (p=0.688).

Conclusions: This study found no association between social
deprivation and delayed presentation of MS patients to a typical
UK MS centre. Therefore, in our study we find no evidence that
interventions to improve symptom awareness should be targeted
at specific population groups.
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High prevalence area of multiple sclerosis in the far west of
Algeria

Z. Barka Bedrane!, B.K. Djaoued?

!CHU Tidjani Damardji, ?Universite Abou Bekr Belkaid
Tlemcen, Tlemcen, Algeria

Introduction: Multiple sclerosis is a degenerative inflammatory
demyelizing disease of the central nervous system. Algeria is con-
sidered a medium prevalence area of MS.

Objectives: Calculate the prevalence of MS in the city of Tlemcen
and compare it with previous studies.

To study the demographic and clinical characteristics of MS in the
city of Tlemcen

Patients and methods: Tlemcen is located in the far west of
Algeria, 64 km from the Moroccan border and 520 km from the
capital Algiers. Our study is descriptive transversal, it was
extended over a period of 10 years (May 2008-May 2018) .the
positive diagnosis was made according to the criteria of Mc
Donald (2005,2010,2017). All our patients benefited from brain
and spinal MRI as well as lumbar puncture. the statistical study
was done by SPPS software version 17.0.

Results: The prevalence of MS as of May 1, 2018 was 41.5 /
100,000. The sex ratio was 3.05. The mean age of onset was 28.15
+ 6.1 years. A positive family history was found in 12.6%. 72.7%
have relapsing-remitting MS 20.9% were secondary progressive
MS, 69.3% were primary progressive MS.

Conclusion: The prevalence of MS in the city of Tlemcen has
almost doubled in six years. Further studies are currently needed
in other parts of Algeria as well as other Maghreb countries.
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The impact of stigma in people with primary progressive
multiple sclerosis
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Introduction: The stigma associated with neurological disorders
contributes to poor health-related quality of life outcomes.
Understanding stigma in multiple sclerosis (MS) may be impor-
tant to carry out specific education intervention strategies.
However, limited information is available in people with primary
progressive multiple sclerosis (PPMS).

Objective: To assess the perception of stigma and its impact in
PPMS.

Methods: A multicenter, cross-sectional study was conducted in a
sample of adult patients with PPMS (McDonald 2010 criteria).
The 8-item Stigma Scale for Chronic Illness (SSCI-8), the 29-item
Multiple Sclerosis Impact Scale (MSIS-29), and the Beck
Depression Inventory-Fast Screen (BDI-FS) were used to gather
information on stigma, health-related quality of life and depres-
sive symptoms, respectively.

Results: Fifty-five subjects were studied (mean age 55.8 + 9.5
years, 56.4% male). The mean time since MS diagnosis was 4.1 +
4.5 years and the median Expanded Disability Status Scale
(EDSS) score was 5.5 (interquartile range 4.0, 6.5). Stigma preva-
lence was 78.2% (n=43). Twenty-four subjects (43.6%) were clas-
sified as depressed and six (11%) had a moderate-to-severe
depression. SSCI-8 score correlated with physical (rho=0.464, p<
0.001) and psychological (rho=0.358, p=0.007) MSIS-29 sub-
scores. Stigma predicted concurrent depression (OR=1.135;
95%CI: 1.002-1.286; p=0.046).

Conclusion: Stigma is highly prevalent in people with PPMS
with a detrimental effect on their quality of life and mood.

Disclosure

This study was funded by the Medical Department of Roche
Farma Spain. D.P. and J.M. are employees of Roche Farma Spain.
The rest of the authors declare no potential conflict of interest.

EP1353
Epidemiology of multiple sclerosis in the Highlands of
Scotland: prevalence, incidence and mortality

F.J. Carod Artal
Neurology Department, Raigmore Hospital, NHS Highlands,
Inverness, United Kingdom

Introduction: Multiple sclerosis (MS) is the commonest cause of
neurological disability in young people and is more common in
Northern hemisphere. Epidemiological data may be helpful to
take decisions about implementation of new services for MS.
Objectives: To get updated data about MS prevalence, incidence
and mortality in the Highlands.

Methods: Study population was the population living in the
Scottish Highlands. The catchment area covered by NHS
Highlands includes North (Wick, Thurso, Brora, Invergordon),
Center (Inverness, Avimore, Nairn, Fort William), and West coast
(Ullapool, Sky Isle).

Prevalence data was obtained from the MS database at Raigmore
hospital (2017). Incidence data was obtained from Scottish MS
register and hospital records. The 2010 McDonald criteria were
used for those incident patients diagnosed between 1%t January and
31st December 2016.

journals.sagepub.com/home/msj

Crude prevalence and incidence rates, and 95% confidence inter-
vals (CI), were calculated assuming a Wilson distribution and
standardized against the Scottish population. Cause-specific mor-
tality rates and Case-fatality rate were also analysed.

Results: 745 MS patients were registered in the database. The
75.4% (562 cases) were females, and male-to-female ratio was
1:3. Mean age of population was 54.1£14.1 years. Mean age at
diagnosis was 45.4+13.3 years. Mean number of years of evolu-
tion since diagnosis was 8.5+4.6 years. Estimated crude preva-
lence rate was 300 cases per 100,000 inhabitants (95% CI:
280-320).

36 incident new MS cases were registered. The 88.8% were
females. Mean age was 40.4+12.1 years. Annual incidence rate in
NHS Highlands was 14.4 per 100,000 inhabitants (95% CI:
10.1-19.9).

Mortality rate was 8 MS cases per 1000 MS patients. Cause-
specific mortality rate was 3.6 MS deaths per 100,000 population.
Case-fatality rate for MS was 25%.

Conclusions: Prevalence and incidence of MS in the Highlands is
high. There is an increasing population living longer with MS, and
this fact has important implications for resource allocation for
MS.

Disclosure

Dr Carod-Artal have participated in advisory boards with Merck,
Biogen, Teva, and Novartis, and have received travel grants from
Biogen, Sanofi, Merck, Roche, TG Therapeutics and Novartis.

EP1354

Time to get proper diagnosis in multiple sclerosis and
start disease-modifying therapy: the Highlands MS
incidence study

F.J. Carod Artal
Neurology Department, Raigmore Hospital, NHS Highlands,
Inverness, United Kingdom

Introduction: Delay in multiple sclerosis (MS) diagnosis and
delayed time to start disease-modifying therapy (DMT) are risk
factors associated with burden of disease that could be prevented.
Objectives: Time between symptom onset and MS diagnosis was
evaluated in incident MS cases and pattern of use of DMT was
analysed.

Methods: Data were obtained from the MS incidence study in the
Highlands, a prospective hospital-register based study that was
carried out over a 12-month period, from 1% January 2016 to 31%
December 2016. The 2010 McDonald criteria for diagnosis of MS
were used for those incident patients diagnosed during that period.
Results: 36 incident new MS cases were registered in the NHS
Highlands in 2016. They included 32 females (88.8%) and 4
males (11.1%). Mean age was 40.47+12.14 years [range: 15-67
years].

Initial symptoms/syndrome were: poor balance and gait ataxia, 1
case (2.7%); fatigue and poor balance, 1 case (2.7%); hemisen-
sory syndrome, 2 cases (5.5%); lower limb weakness, 9 cases
(25%); optic neuritis, 7 cases (19.4%); and sensory symptoms, 16
cases (44.4%).
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Mean period of time between first assessment at Neurology clinic
and diagnosis was 10.5+13.7 months [median: 4 months]. The
mean period of time from symptoms onset to diagnosis of MS was
38.84+43.2 months [median: 22 months].

A significant correlation (Spearman’s coefficient 0.34; p=0.04)
between age and time to diagnosis was observed. No significant
differences were observed in time “initial symptoms-to-diagno-
sis” by gender.

19 patients (52.8%) started a DMT: first line therapy (17 cases;
47%) and second line therapy (2 cases; 5.8%). Most commonly
used DMTs were injectables (8 cases; 22%) and oral ones (9
cases; 25%). Three patients stopped medication due to tolerability
issues during the follow up.

The 47.2% of new MS patients (17/36) were not taking any DMT.
Reasons for not taking DMTs were: not keen to use traditional
pharmacological therapy, 4 cases (23.5%); progressive MS in
absence of identified relapses, 4 cases (17.6%); planning or think-
ing in pregnancy, 3 cases (17.6%); mild MS symptoms, 3 cases
(17.6%); cancer, 1 cases (5.8%); interested only in treating sen-
sory symptoms, 1 case (5.8%); waiting list/locum assessments, 1
case (5.8%).

Conclusions: Although the gap period between symptom onset
and diagnosis is moderate, a significant proportion of recently
diagnosed MS patients are not keen to start with a DMT.

Disclosure

Dr Carod-Artal have participated in advisory boards with Merck,
Biogen, Teva, and Novartis, and have received travel grants from
Biogen, Sanofi, Merck, Roche, and Novartis.

EP1355
Prevalence of multiple sclerosis in Cuenca, Ecuador

E.P. Correa Diaz!2, M.A. Ortiz Yépez!, F. Guillen

Lopez?, G.E. Torres Herran!, C. Jacome Sanchez!, J.J.
Zambrano Godoy!, L.A. Masabanda Campafal, M.A.

Garcia Castillo*, A.M. Toral?, D. Cardenas’, A.D. Ortega
Heredia!, J. Porras Sanchez!, A. Mateo!

INeurology, Hospital Carlos Andrade Marin, *Universidad
Central del Ecuador, Quito, 3Neurology, Hospital José Carrasco
Arteaga, Cuenca, *Neuroradiology, Hospital Carlos Andrade
Marin, Quito, Ecuador

Introduction: Ecuador has a low prevalence of multiple sclerosis
(MS). An epidemiological study conducted ten years ago showed
that the prevalence of MS in Cuenca was 0.75/100,000 inhabit-
ants. Since 2006, no new epidemiological studies have been car-
ried out and we do not know if the prevalence has increased in the
same way as it has in other regions of the world.

Objective: To determine the prevalence of multiple sclerosis in
Cuenca and describe its epidemiological characteristics.
Methods: We performed a retrospective descriptive study from
January 1, 2016 to December 31, 2016. Patients included in the
study were those who met the McDonald2010 criteria for MS and
lived in Cuenca for at least one year. Patients come from third-
level hospitals; Vicente Corral Moscoso, José Carrasco (third
level public hospital), Del Rio hospital, Santa Ana and Monte
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Sinai (third level private hospitals), which are institutions of
national reference for diagnosis and treatment of MS. Patients
who did not live in Cuenca for over a year were excluded from the
study.

Results: We identified 23 patients with MS, with a prevalence of
3.88 per 100.000 inhabitants (IC 95%, 2.29-5.47). The average
age was 37.22 years old (SD +/- 12.42). Sixty one percent was
female. The female to male ratio was 1.5:1. Seventy eight percent
were relapsing-remitting MS, 8.7% clinical isolate syndrome and
13.05% progressive MS. The expanded disability status scale
(EDSS) mean was 2.54 (SD +/- 1.73).

Conclusion: The prevalence of MS in Cuenca has increased in
comparison to a previous report from 10 years ago. A limitation of
this study is that it is not a community study and it is necessary to
create a surveillance system which will allow for a better patient

registry.

Disclosure

Correa Diaz Edgar Patricio: Nothing to disclose.
Ortiz Yepez Maria Angélica: Nothing to disclose.
Guillen Lopez Fernando: Nothing to disclose.
Torres Herran Germaine: Nothing to disclose.
Jacome Sanchez Carolina: Nothing to disclose.
Zambrano Godoy Juan José: Nothing to disclose.
Masabanda Luis: Nothing to disclose.

Toral Ana Maria: Nothing to disclose.

Cardenas Dunia: Nothing to disclose.

Ortega Heredia Andrés: Nothing to disclose.
Porras Johana: Nothing to disclose.

Mateo Ana Belén: Nothing to disclose.

EP1356
Pattern of demyelinating disorders in a tertiary medical
center in India

A. Thacker, D. Chandra Prakash, A.K. Singh, P. Maurya,

D. Kulshreshtha, A. Qavi

Neurology, Dr. RML Institute of Medical Sciences, Lucknow,
India

Introduction: Demyelinating disorder of CNS constitute an
important group of diseases with variable outcome & prognosis.
India falls in low prevalence zone for multiple sclerosis. Recent
availability of investigations and clearly laid guidelines have led
to better & earlier recognition of these disorders.

Objective and aims: To study the pattern of demyelinating
disorder.

Methods: The data of all patients admitted to the Neurology ward
of the tertiary care Institute situated in the capital of the most pop-
ulated state of India were retrospectively analysed from 2014 to
2017 to delineate disorders with demyelinating diseases. Each
case was included only if it fulfilled clear internationally accepted
diagnostic criteria.

Results: The hospital based study revealed 31 patients with
demyelinating disorders (Males 15,Females 16, age range 14-62
years) Acute Demyelinating encephalomyelitis (ADEM) was the
commonest demyelinating disorder (15 patients) followed by
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Neuro Myelitis Optica Spectrum Disorders (NMOSD) in 8 &
Multiple Sclerosis (MS) in 6 (Relapsing and Remitting MS 5,
Tumefactactive MS in 1) and optic neuritis in 2 patients. The
patients with ADEM were younger with male dominance (M:F =
2:1)while those with MS or NMOS had female dominance (M:F
1:2 & 3:5 respectively). Patients with MS were younger compared
to those with NMOSD. (age 30+ 19.0 years & 37.8+ 19.0 years
respectively). While those with NMSOD were older compared to
all. ADEM presented with diffuse encephalopathy in 8 patients &
brain stem involvement in two patients. Patients with multiple
sclerosis had short segment myelitis in two and brainstem involve-
ment in one. NMOSD was dominantly characterized by long seg-
ment myelitis(5 patients)and optic neuropathy in three patients.
Conclusion: In country with low prevalence of MS, a relatively
higher number of patients with MS are being recognized, though
ADEM remains the commonest demyelinating disorder.

Disclosure

A K THACKER: Nothing to disclose

D CHANDRAPRAKASH: Nothing to disclose
A K SINGH : Nothing to disclose

PK MAURYA : Nothing to disclose

D. Kulshrestha : Nothing to disclose

A.Qavi : Nothing to disclose

EP1357

Early versus late start of vitamin D supplementation in
multiple sclerosis predicts short term disease course: a
two-year observational study

P. Ragonese!, S. Realmuto!, A. Bianchi!, E. Portera!, G.
Vazzoler!, C. Scazzone?, M. Ciaccio?, G. Savettieri!, G.
Salemi’

!Department of Experimental Biomedicine and Clinical
Neurosciences, Department of Biopathology and
MedicalBiotechnology, University of Palermo, Palermo, Italy

Background and aims: Consistent amounts of studies support
the role of Vitamin D (vitD) in multiple sclerosis (MS) pathogen-
esis. Few however, investigated if vitamin D supplementation is
able to modify MS disease course.

Our aim was to investigate the relationship between time of begin-
ning of vitD supplementation and prognosis.

Objective: To investigate by mean of a cohort study, the relation-
ship between time of initiation of vitamine D supplementation and
MS short term prognosis.

Methods: We included consecutive MS patients who started vitD
treatment, determining vitD blood levels before treatment initia-
tion. We considered two groups according to the time of treatment
initiation: within the first three years from disease onset or later.
We considered the following variables: age at MS onset, age at
baseline, relapse rate, new MRI gadolinium enhancing lesions and
T2/FLAIR lesions, EDSS at the end of follow-up (September 1st
2017), type of disease modifying therapy initiated, baseline values
of hydroxy-vitamins D. We used t test, Chi square analyses
Kaplan-Meyer estimates to compare means or frequencies distri-
bution between groups according to quartiles of vitD at baseline.
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We used Cox proportional analyses to calculate the effects of time
to initiation of vitamin D on disease activity and progression.
Results: We included 231 MS patients. Patients starting vitamine
D within the first three years from onset had a significantly lower
mean EDSS score at the end of follow-up and a lower risk to reach
an EDSS score of 3.5 (HR 0.86; CI 0.75-1.00; p= 0.05). Trends
were similar dividing patients according to quartiles of vitamine
D distribution at baseline. Patients had a lower probability to
develop new MRI lesions when they started vitD earlier (p=0.01)
but we did not find a significant relationship with the probability
to have Gad+ MRI scans at follow-up.

Conclusions: Our study suggests that a time window opportunity
should be considered also for vitD supplementation in MS
patients. If confirmed, these results would add relevant informa-
tion about the time and use of vitD among MS patients.

Disclosure

Paolo Ragonese has served on advisory boards for Biogen, Roche,
TEVA, Sanophy-Genzyme, Merck, and Novartis and has received
travel grants and/or speaker honoraria from Merck Serono, Teva,
Biogen, Sanofi, Genzyme and Novartis.

Sabrina Realmuto received travel grants from Biogen, and
Novartis,

Alessia Bianchi received travel grants from Teva, Biogen, Sanofi,
Genzyme and Novartis.

Erika Portera, Giulia Vazzoler, Concetta Scazzone, Marcello
Ciaccio, and Giovanni Savettieri: have nothing to disclose.
Giuseppe Salemi has served on advisory boards for Biogen,
Roche, TEVA, Sanophy-Genzyme, and Novartis and has received
travel grants and/or speaker honoraria from Teva, Biogen, Sanofi,
Genzyme and Novartis.
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A descriptive study of switching patterns among MS
patients who started on Glatopa therapy: a claims
database analysis

E. Hulbert!, Y. Wu?, D. Liassou!, K. Bibeau?, J.
Alexander?, S. Melamed-Gal®

!Optum, Eden Prairie, MN, *Teva Pharmaceuticals,

Frazer, 3Teva Pharmaceuticals, Great Valley, PA, “Teva
Pharmaceuticals, Denver, CO, STeva Pharmaceuticals, West
Chester, PA, United States

Background: Glatopa 20 mg/mL was introduced in April 2015 as
a follow-on glatiramer acetate (FOGA) therapy for patients with
MS. However, little is known about patterns of Glatopa 20 mg/mL
(FOGA) use since becoming commercially available.
Objectives: To describe the demographic characteristics and
switching patterns of MS patients with FOGA use from a large US
claims database.

Methods: The study sample included adult Medicare Advantage
enrollees with Part D coverage (MAPD) meeting the following
inclusion criteria: >1 pharmacy claim for FOGA between
01JUN2015 and 31JUN2016 (identification period). Index date
was the date of the first pharmacy claim for FOGA during the
identification period. Patients had continuous enrollment in a
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single health plan at least 6 months prior to index date and at least
3 months following index date. Discontinuation of FOGA was
defined as a gap in therapy (ie, days without the medication) of at
least 30 days. Therapies used by patients after discontinuation
were also analyzed.

Results: A total of 95 subjects were included in the analysis (76%
female, average age 61 years, average 428 days of follow-up).
Eighty-four patients (88%) had a fill for Copaxone 20 mg/mL
(branded glatiramer acetate [GA]) once-daily at some time prior
to index date. Fifty-five patients (58%) were non-persistent on
FOGA, either discontinuing with no evidence of another therapy
or switching to another therapy. Overall, thirty-one patients (33%)
switched to branded GA 20 mg/mL once-daily, and 9 (9.5%)
switched to branded GA 40 mg/mL three-times-weekly. Seventeen
patients (18%) restarted FOGA after discontinuation or switch.
The average length of FOGA persistence before switch or discon-
tinuation was 112 days.

Conclusions: Although the study sample was small, and the
exact reasons for switch need to be further investigated, this
study highlights the importance of understanding patient persis-
tence and switching behaviors when they start on a new MS ther-
apy. Further studies are needed to confirm and further investigate
these findings.

Disclosure

Authors EH and DL were funded by Teva Pharmaceuticals to con-
duct a database survey analysis of pharmacy health claims. Authors
YW, KB, JKA, and SM-G are employees of Teva Pharmaceuticals
Ltd

EP1359
The OFSEP high definition cohort: to prognosticate the
evolution of multiple sclerosis at clinical key steps of the
disease

R. Casey!, F. Guillemin?, D.-A. Laplaud?, E. Leray*,

J. Epstein?, Y. Foucher?, S. Vukusic®, on behalf of the

OFSEP investigators

10Observatoire Frangais de la Sclérose en Plaques, OFSEP;
Eugene Devic EDMUS Foundation against Multiple Sclerosis;
Univ Lyon, Université Claude Bernard Lyon 1; Hospices

Civils de Lyon, Lyon, 2CIC 1433 Epidémiologie Clinique,
CHRU-Nancy, Inserm, Université de Lorraine, Nancy,

3Service de Neurologie, CHU Nantes; Centre de Recherche en
Transplantation et Immunologie, INSERM UMR1064,; Université
de Nantes, Faculté de Médecine, Nantes, *Univ Rennes, EHESP,
REPERES (Recherche en pharmaco-Epidémiologie et Recours
aux Soins) - EA 7449, Rennes, ’LabCom RISCA (Research in
Informatics and Statistics for Cohort-based Analyses UMR
1246 & IDBC), Nantes, *Hospices Civils de Lyon; Centre des
Neurosciences de Lyon, INSERM 1028 et CNRS UMR5292;
Observatoire Frangais de la Sclérose en Plaques, OFSEP;
Université de Lyon, Lyon, France

Context: For neurologists and patients with MS, one major unmet

need is to better appreciate the causal factors of disease progres-
sion and to obtain reliable predictive tools that could apply on the
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individual level and at different key moments in the disease course
(landmarks). Taking advantage of the existing network of neurol-
ogists collecting data in daily practice, the French MS registry
(OFSEDP) initiated a “high-definition” (HD) cohort. Its overarch-
ing objective is to determine, at specific landmarks over the dis-
ease course, the prognostic factors of the evolution of disability in
MS and the care practices that can modify this predicted evolution
in real-life settings.

Objective: To describe the OFSEP HD Cohort.

Methods: Patients with a diagnosis of MS and an EDSS score <
7.0 followed in French expert centres will be included. Collection
of data will include OFSEP core minimal clinical data (disability,
neurological episode, treatment...), MFSC (T25FW, 9-HPT,
CSCT), brain MRI, comorbidities, quality of life (EQ-5D, SF12,
MusiQoL), socioeconomic indicators, alcohol and tobacco con-
sumption, in addition to serum neurofilament light chains and bio-
collection at TO. Four landmarks will be studied: 1) the first visit
when the diagnosis of MS is set; 2) the first visit when the diagno-
sis of progression (either primary or secondary) is set; 3) any visit
with recent disease activity, defined by the occurrence of a relapse
and/or MRI activity in the past 3 months; 4) any visit with absence
of disease activity in the past 5 years. Patients will be followed
annually and at the time of occurrence of a landmark of interest.
Collected outcomes will be disability, MSFC, relapse, progres-
sion, death, lesion load, cerebral atrophy, patient-reported out-
comes and combined outcomes including activity and progression,
NEDA or OFSEP specific indicators.

Results: Inclusions will start in June 2018. We expect to include
5,000 patients up to 2020. The analyses will begin in 2020. The
scientific program aims to deliver 1/ predictive tools that could
identify subgroups of patients with a maximum expected disease
progression free survival with good quality of life and 2/ eco-
nomic assessments in a cost-of-illness and cost-effectiveness
approach.

Discussion: For the first time in Europe a large cohort of MS
patients with annual or targeted systematic extended collection of
data will be open to researchers to improve knowledge on the
disease.
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EP1360
Use of anxiety and depression treatment in Hispanic
multiple sclerosis patients of San Juan MS Center

A. Diaz!2, 1. Vicente?, A. Chinea?3, I. da Luz!, A. Rivera-
Fullana*, G. Garcia’, C. Rubi?, M. Ramirez’, A. Reyes?
!Department of Biostatistics and Epidemiology, University of
Puerto Rico Medical Sciences Campus, San Juan, *San Juan
Multiple Sclerosis Center, Guaynabo, *San Juan Bautista School
of Medicine, Caguas, *School of Medicine, University of Puerto
Rico Medical Sciences Campus, San Juan, School of Medicine,
Universidad Central del Caribe, Bayamon, ’School of Medicine,
Ponce Health Sciences University, Ponce, Puerto Rico

Introduction: Anxiety and depression are common psychiatric
conditions in patients with Multiple Sclerosis (MS). Several stud-
ies have reported high rates of depression in MS patients with a
lifetime prevalence of ~50% and annual prevalence of 20%.
Studies have shown that neuroinflammation is associated with
anxiety and depression in patients with relapsing-remitting MS. In
Puerto Rico there are no studies of prevalence of depression and
anxiety in MS. It is common to find that patients are using multi-
ple antidepressants, mood stabilizers and anxiolytics. Many
patients are not followed by mental health specialists, are in long
term drugs, and receiving a prescription from their primary care
provider. Studying these comorbidities is of great importance due
to their association with low quality of life in this population.
Aims: Our study aims to determine the use of common anxiety
and depression drugs in MS patients of San Juan MS Centre
(SIMSC), evaluate their frequency and natural progression,
describe the medications pattern use, active symptoms, and use of
specialized and alternative treatments for emotional conditions.
Methods: Medical records of patients from SIMSC were reviewed
to determine the use of selective serotonin reuptake inhibitors
(SSRIs), benzodiazepines, and other drugs for anxiety and depres-
sion. The State/Trait Anxiety Inventory and the Beck Depression
Inventory - 2 will be collected to identify active symptoms and
severity. Data will be analysed using descriptive statistical analy-
sis, comorbidities transition states will be modelled by Markov
chains (MC).

Results: From a total of 1,397 MS patients 54% were using drugs
for psychiatric conditions. Among these, 44% were using antide-
pressants, 27% anxiolytics, 14% for both anxiety and depression,
and 15% were using other types on their most recent visit. Patients
receiving only antidepressants at a specific visit reported, in their
subsequent visits, treatment for the same comorbidity in 55% of
the cases and among those who reported changes in comorbidity
30% received only anxiolytics, 4% anxiolytics and antidepres-
sants, and 11% other type of drugs.

Conclusions: There is a high prevalence of anxiety and depres-
sion treatment use in SJIMSC patients. Among them, about 50%
had changed their treatments in a subsequent visit. Further inves-
tigations are needed to describe the effect of medication change in
patients.
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Characteristics of multiple sclerosis patients treated with
disease-modifying therapies in Puerto Rico

J. Chia!, M. Nunez!, H. Hernandez2, G. Jimenez?, S.

Stephen!, L. Hashemi!

ISanofi, Cambridge, MA, United States, *Special Care Pharmacy
Services, San Juan, Puerto Rico

Introduction: Reported incidence rates of MS in Puerto Rico
have been higher than those observed in other countries in
Latin America and the Caribbean, but lower than those in coun-
tries at higher latitudes. Data on the use of disease-modifying
therapies (DMTs) among patients with MS in Puerto Rico are
limited.

Aims: To describe the characteristics of patients with MS who
received DMTs via the largest specialty pharmacy provider in
Puerto Rico.

Methods: Retrospective, observational study using data collected
between January 1, 2010 and December 31, 2016 from the Special
Care Pharmacy Services (SCPS) database. SCPS is a longitudinal
database serving approximately 65% of the overall DMT pre-
scriptions for MS in Puerto Rico, and contains information on
patient demographics (age, gender, and region), insurance cover-
age, and type of DMT (oral, injectable, infusible). Inclusion crite-
ria were MS diagnosis and DMT prescriptions via the SCPS
during the study period. Patient characteristics were assessed at
the time of the most recent prescription of DMT, which could
have been received anytime during the study period.

Results: 2070 patients with MS had received >1 DMT during the
study period; 1566 (75.7%) were female; mean age was 43.6
years. Of these, 782 (37.8%) were covered by government insur-
ance, 623 (30.1%) through commercial insurance, and 663
(32.0%) through Medicare. Mean duration on current DMT was
16.7 months, with 44.3% of patients remaining on injectable
DMTs, compared to 28.1% and 27.6% remaining on infusible or
oral DMTs, respectively. The municipality with the largest num-
ber of MS patients was San Juan (11.6% of the analysis popula-
tion), followed by the Bayamon (7.8%), and Carolina (5.3%)
municipalities.

Conclusion: Despite the launch of novel therapies of increased
convenience and/or higher efficacy, the majority of patients with
MS in Puerto Rico remained on injectable medications, possibly
due to formulary restrictions implemented by various payers. The
number of patients with MS correlated with the general popula-
tion densities within Puerto Rico municipalities. Our findings
may serve as a useful resource for further MS research, since this
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study describes a patient population that may be of interest to
other regions with substantial Hispanic populations.

Disclosure
JC,MN, SS, and LH: Employees of Sanofi. HH and GJ: Employees
of Special Care Pharmacy Services. STUDY SUPPORT: Sanofi.
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Female to male ratio trend of multiple sclerosis in Tehran,
Iran

S. Eskandarieh, F. Mohebi, A. Naser Moghadasi, A.R.

Azimi, N. Molazadeh, M.A. Sahraian

Tehran University of Medical Sciences, Neuroscience Institute,
MS Research Center, Tehran, Islamic Republic of Iran

Background: Female to male ratio, incidence and prevalence
of MS have been reported to have a general increasing trend
worldwide. Our goal is to evaluate sex-specific changes of inci-
dence and prevalence and overall trend and enlightening the
patterns.

Method: This is a cross-sectional population-based study founded
by Iranian MS Society data from 1999 to 2017. We design a ques-
tionnaire to evaluate most important epidemiologic data including
female to male ratio in different subgroups of MS patients con-
taining pediatric MS, late-onset MS, familial history of MS in dif-
ferent degrees of relatives and general population via Joinpoint
regression analysis. Chi-square test analysis was used for indicat-
ing significance of gender frequency difference among subgroups
with STATA v.14.

Results: Among 16980 MS patients, 24.8% were males and
75.19% were females. The female to male ratios were 3.03:1 in
general population, 3.82:1 in patients with pediatric MS, 2:28:1
in late onset MS, 2.78:1, 3:06:1 in positive familial history of
MS and negative familial history of MS, respectively. In gen-
eral, female to male ratio showed an insignificant decreasing
trend.

The decreasing pattern was observed in all of the mentioned
subgroups except late-onset MS patients and was only signifi-
cant in patient with positive familial history of MS. Gender fre-
quencies were significantly different among pediatric and
non-pediatric patients, late-onset and non-late-onset patients,
and nearly significant among patients with and without familial
history of MS.

Conclusion: Unlike the general pattern of the increasing female
to male ratio worldwide, we observed decreasing pattern which
could be due to a more rapid increase in the incidence of MS in
male patients, caused by earlier diagnosis or an actual increase
based on relevant genetic and environmental factors.
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EP1363
The role of heavy metals in genesis of multiple sclerosis in
the population of various districts of Tashkent city

G. Suyunova!, A. Ismatov?, M. Salakhidinov3, M.

Ismailov#, O. Usmonov!, S. Lukmonov'!

INeurology, Tashkent Medical Academy, >Neurology, Taskent
Medical Academy, 3Neurology, Republican Clinical Hospital
Nel, “Neurology, Tashkent State Pediatric Institute, Tashkent,
Uzbekistan

Purpose: Study the influence of environmental pollution of heavy
metals(HM) on the development of multiple sclerosis in the popu-
lation of various districts of Tashkent. The research tasks included
the study of the content of TM in the urban environment, as well
as their determination in biosubstrates of MS patients.

Materials and methods: Studies were conducted in medical
institutions in Tashkent between 2014 and 2017. At the first
stage, the primary medical documentation was reviewed for vis-
iting district clinics and city hospitals, using information from
journals for recording neurological patients, and materials from
statistical offices. For the second stage of the study, 400 patients
with MS whose mean age was 37.03 years were selected.
Inclusion in the study was carried out in accordance with the
diagnostic criteria McDonald et al., 2010., i.e. in the course of
the examination, characteristic clinical manifestations of MS in
the form of symptoms of multifocal lesion of the central nervous
system of various degrees were revealed. At the third stage, a
survey of the urban environment was conducted, both in the
zone of location of large operating enterprises and in the residen-
tial areas of the city. The quality of soil, atmospheric air was
analyzed. The content of cadmium and nickel in environmental
objects and biosubstrates was determined by atomic absorption
spectrometry (AAS).

Results: The obtained results testified to the presence of stable
high, by cadmium in 3-5.5 times, over nickel in 1.5-2 times
exceeding MAC values of atmospheric and soil content in the
Almazar and Mirabad districts of the city. Similarly high was the
content of HM in the blood and urine of MS patients. So the
concentration of cadmium in the blood of patients was from
0.065 + 0.05 pg / 1to 0.071 + 0.04 pg / 1, which exceeded the
reference values. Similar results were obtained with respect to
serum levels of patients with MS of nickel, which was 0.34 +
0.09 - pg / 1 (at a nickel toxicity level> 50 pg / 1). Even more
obvious was the presence of a high level of nickel in the urine,
which was revealed by us in the examined MS patients living in
the Almazar and Mirabad regions, equal to 1.8 £ 0, 1 and 1.5 +
0.09 pg /1 (P <0, respectively, 05).

Conclusions: Thus, high concentrations of cadmium and nickel in
the studied biosubstrates of the MS patients correlated with their
high content in the environment of the Almazar and Mirabad regions.

Disclosure
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MS and gender

EP1364

The study of the gender value of the degree of asthenic
syndrome according to the test “SAM” in patients with
multiple sclerosis

Y. Parpiyeval!, K. Khalimova!, M. Yakubova!, I.

Ganiyeva?, R. Userbayeva!

!Neurology, Tashkent Medical Academy, °Neurology, Andijan
Medical Institute, Tashkent, Uzbekistan

Intraduction: In recent years there has been a significant increase
in the number of patients with psychosomatic pathology. More
often depressive and anxious depressive steels are often observed
in patients with multiple sclerosis

Objective: To study the gender value of the degree of asthenic
syndrome in the “SAM” test in patients with multiple sclerosis.
Aims and methods: To study the degree of asthenic syndrome in
patients with MS, a study was conducted in 35 patients,13 (55%)
women,12 (50%) men,aged from 22 to 46 years.And it was also
subdivided according to age categories: from 22-30, 32-35 and 35
or more. The “SAM” test was used to determine the asthenic
syndrome.

Results: To study was conducted in 35 patients with MS, 13
(55%) women, 12 (50%) men, prevalence from 22 to 46 years.
At the same time, the results on sex and age differences were
singled out. The “S” the state of health in 23 patients (65%) of
them 15 men (65%), women 8 (35%) was worsened and aver-
aged 32.6 points for men, 36.4 points for women (in the normal
amount points should be 50 points or more) - the patients noted
symptoms like weakness, rapid fatigue, lethargy, weakness.The
activity level “A” in 28 (80%) patients, men 17 (61%), women
11 (39%) was reduced and averaged 31.3 points in men-35.1
points in women (in Norm the sum of points should be 55 points
or more) - lack of mobility, inactivity and indifference in the
events around, slowness, fatigue was revealed.The “M” was in
the mood for 32 (91%) of the male patients 19 (60%), for women
13 (40%) with PC was lowered and averaged 37 points in men,
in women 32 points should be 54 points or more).Patients with
MS in the 22-30 age group “S” at 36, the score, “A”33p.s., the
“M”was 40.In the age group 31-35 years, “C” at 30p.,
“A”35p.s.,”M”31p.s.In the age group of 35 years and older, “C”
-sensitivity was estimated at 38p.s, “A”was 36 points, “H” - the
mood was 49 points.

Conclusions: 1. Summing up, it can be argued that in patients of
a younger age they have disorders in the psychoemotional sphere,
asthenia of the autonomic nervous system of varying degrees.2.
Women in comparison with men proved to be more resistant to
different stressful and conflict situations, their asthenia was less
pronounced than in men. Patients in the age groups of 22-30 years
had marked abnormalities than patients in the age group of 31-35
and 35 and over 7.

Disclosure
nothing to disclose”
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Exclusive breastfeeding does not affect postpartum
exacerbations

M. Shumilina'2, E. Kairbekova!, A. Skoromets?, E.
Evdoshenko!

ICity Center for Multiple Sclerosis | City Center for Multiple
Sclerosis, City Clinical Hospital #31, Saint Petersburg, >Paviov
First Saint Petersburg State Medical University, Saint-
Petersburg, Russian Federation

Introduction: There are quite contradictory data on protective
role of exclusive breastfeeding. When deciding to continue breast-
feeding, the main therapy of MS will be postponed. This can nega-
tively affect on the activity of disease.

Objective: to evaluate role of breastfeeding on postpartum
relapses.

Methods: A retrospective analysis from 2011 to 2017 of SPbMS
Center registry was performed. For the analysis, the data were
selected during observation for 1 year after delivery and without
the use of 2-line drugs during pregnancy and the first months after
childbirth. Various characteristics of the impact of the cardinal
exacerbations were assessed: gynecological history, fertility, anes-
thesia, gestational age, MRI data before and after pregnancy, pre-
pregnancy therapy, total lactation duration, and duration of
exclusive breastfeeding. Statistical analysis was performed with
the program GraphPad Prism v7.0.

Results: 127 women (133 births) were enrolled in the study. In
43% of cases there were exacerbations in the first year after birth
with a median at 2.5 months/There was a weak negative correla-
tion with the age of onset (p = 0.0039), age of diagnosis of MS (p
= 0.0011) and the probability of exacerbations after childbirth.
When assessing gynecological history data, none of the correla-
tion parameters was obtained (the presence of abortions, prior
births, cesarean section or the use of anesthesia during labor).
Also, there was no correlation with the gestational age of infants.
The presence of lactation and the duration of exclusive breastfeed-
ing did not correlate with the likelihood of exacerbations. Most
patients with exacerbations (90.5%) and without exacerbations
after childbirth (95.6%) started breastfeeding. The duration of
exclusive breastfeeding was approximately the same in the two
groups, but there was a difference in the total lactation time (p =
0.013). There was no correlation of exacerbations after childbirth
with the duration MS treatment and any MS injectable medicine
(interferons and glatiramera acetate).

Conclusion: Exclusive breastfeeding did not reduce the fre-
quency of exacerbations after childbirth (p = 0.249).
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EP1366
Rebound in disease activity after fingolimod suspension
for pregnancy planning: predictor factors

M. Sepulveda, Y. Blanco, C. Montejo, N. Sola-Valls,

1. Zubizarreta, 1. Pulido-Valdeolivas, H. Arifio, E. H.
Martinez-Lapiscina, E. Martinez-Hernandez, S. Llufriu,

A. Saiz

Hospital Clinic of Barcelona and Institut d’Investigacions
Biomediques August Pi i Sunyer (IDIBAPS), Barcelona, Spain

Introduction: Rebound of disease activity beyond pretreatment
levels has been associated with discontinuation of highly-effec-
tive multiple sclerosis (MS) therapies, especially natalizumab, but
also after stopping fingolimod. This fact is important especially
for pregnancy planning due to that most MS therapies must be
discontinued to avoid potential fetal risks.

Objectives: To (1) describe the frequency of rebound activity,
clinical features and outcome, after cessation of fingolimod for
childbearing desire, and (2) analyze the contributor factors associ-
ated with early activity reappearance.

Methods: Clinical and radiological data of 7 MS women from our
center who discontinued fingolimod from May 2012 to March
2018 for pregnancy planning.

Results: Three of the 7 (42.8%) patients had a rebound of the
disease after stopping fingolimod, and all of them became preg-
nant. The median time to pregnancy was 76 days (range, 0-263).
Before pregnancy only one patient had a relapse (214 days after
discontinuation). During pregnancy, the 3 patients had a mean
(standard deviation, SD) of 5.3 (1.3) relapses, and 13 of the 16
relapses were treated with intravenous steroids and/or immuno-
globulins. They had a median increase of the Expanded Disability
Status Scale of 3 points (range, 2-4), and a median increase of 27
(range, 9-40) new gadolinium-enhancing lesions and 38 (range,
21-70) of new T2 lesions seen on a magnetic resonance imaging
performed within the first three weeks after delivery. The 3 preg-
nancies resulted in delivery of healthy babies with low birth
weight in two of them. A strong correlation was found between the
lymphocyte count at fingolimod onset and the annualized relapse
rate in the period without therapy (r=-0.84, p=0.005). The time to
first relapse was shorter in those patients who had < 300/ul lym-
phocytes in the 3 first months of fingolimod onset (median time
46 vs 426 days, p=0.010).

Conclusions: Fingolimod rebound represents a severe long-last-
ing inflammatory syndrome that may affect up to 40% of the MS
women who discontinuing fingolimod to attempt pregnancy.
Lymphopenia < 300/ul within the first 3 months from fingolimod
onset may predispose to suffer early and higher MS activity after
cessation. It takes priority to determine the best discontinuing fin-
golimod strategy in MS women with childbearing potential to
diminish the risk for this syndrome.

Disclosure

MS received speaker honoraria from Sanofi, Novartis and Biogen,
and funding from the Generalitat de Catalunya (SLT002/16/00354);
YB received speaking honoraria from Biogen, Novartis and
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Cesarean section in women with MS: a choice or a need?

S. Federici'2, L. De Giglio'?, F. De Lucal#, S. Ruggieri?,

A. Tanniello!, G. Borriello!'5, M.A. D’Errico?, C. De

Angelis?, C. Pozzillil3

ISapienza University, S. Andrea Hospital, Obstetric
Department, Fabia Mater Clinic, 3Department of Human
Neuroscience, *Department of Psychology, Sapienza University,
SNeurological Center of Latium, Rome, Italy

Introduction: Management of pregnancy related issue in women
affected by Multiple Sclerosis, requires a multidisciplinary
approach. Labour represents a critical moment for both the woman
and the newborn, therefore a delicate choice has to be made in
agreement with both treating physicians, gynaecologist and neu-
rologist. Several aspects related to pregnancy have been investi-
gated in MS, however little attention has been devoted to the
modality of delivery.

Objectives: To investigate whether the diagnosis of MS influ-
ences delivery modality.

Methods: We retrospectively analysed data from a cohort of full
ambulatory women attending the MS centre of Sant’Andrea
Hospital in Rome. Data on reproductive history, pregnancy, mis-
carriages and pregnancy interruption were collected by the means
of a questionnaire with the supervision of an obstetrician. Data on
disease history were collected from patient’s clinical record. To
serve as control, data on delivery of healthy subjects (HS) were
collected from clinical registry of Fabia Mater clinic in Rome.
Results: We collected data on pregnancy from 250 HS and 157
patients (mean age 33+5.8; 30+5.8 years respectively); 76 patients
(mean age 32,7+5) presented a diagnosis before pregnancy
(MSpre). Considering all patients with MS, gestational weeks and
birth weight were lower compared with HS (38,4 +1,7 vs39,3+1,3
weeks p =0,001 and 3092+519 vs 32904446 g p< 0,001 respec-
tively). Compared with HS, the MSpre group showed a lower fre-
quency of natural delivery and a higher frequency of both planned
and urgency caesarean section (39,3%vs66%; 32,7%vs22.4% and
24,5% vs 9,2%respectively, p< 0,001).
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Conclusions: Women with a diagnosis of MS are more subject to
cesarean section. This can recognize two possible causes: an apri-
oristic choice of the gynaecologist and complication during natu-
ral delivery.
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The presence of MR-activity before and after pregnancy
is associated with the probability of postpartum
exacerbations

M. Shumilina!-2, E. Kairbekova!, A. Skoromets?, E.
Evdoshenko!

ICity Center for Multiple Sclerosis | City Center for Multiple
Sclerosis, City Clinical Hospital #31, 2Pavlov First Saint
Petersburg State Medical University, Saint Petersburg, Russian
Federation

Introduction: It is known that exacerbations in the first year after
childbirth are associated with the progression of the disease.
However, data on the evaluation of various factors on the postpar-
tum relapse’s risk is not enough.

Objective: to evaluate MRI data before and after pregnancy.
Methods: A retrospective analysis from 2011 to 2017 of SPbMS
Center registry was performed. For the analysis, the data were
selected during observation for 1 year after delivery and without
the use of 2-line drugs during pregnancy and the first months after
childbirth. MRI data before pregnancy (n=92) and 1-3 mo after
delivery (n=94) were assessed. Statistical analysis was performed
with the program GraphPad Prism v7.0

Results: 127 women (133 births) were enrolled in the study. In the
patient milestones there was a relapsing-remitting MS. AAR dur-
ing pregnancy significantly decreased to 0.08 (p < 0.0001) and
returned to the previous level 0.5 after delivery (p < 0.0001).
When registering contrast lesions (Gd +) before pregnancy, the
probability of exacerbations after childbirth is increased by 2.2
times (95% CI 1.08-4.9, p = 0.048). The existence of Gd+ imme-
diately after delivery increased the probability of exacerbation by
5.8 times (95% CI: 2.83, 9.93, p < 0.0001). AUC was 0.76 + 0.05
(95% CI: 0.65, 0.86, p < 0.0001).

Conclusion: MRI-monitoring of disease activity would be helpful
for assessment the risk of pospartum relapse in routine practice
and can help to decide on the timing of the resumption of therapy.
The presence of contrast enhancing lesions first months after birth

journals.sagepub.com/home/msj

increased the probability of relapse by 5.8 times (95% CI: 2,8; 9,9,
p <0.0001; sensitivity 63,4 %, specificity 88 %).
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EP1369
Effects of sex-related factors on probability of disability in
women with multiple sclerosis

S. Ozakbas, . Hosgel, A.T. Ozdogar, Multiple Sclerosis
Research Group
Dokuz Eylul University, Izmir, Turkey

It has been reported that estrogen may affect the level of Th-1 /
Th-2 lymphocytes and ratio of Th-1 and Th-2 that play an impor-
tant role in immunopathogenesis in multiple sclerosis (MS).
Therefore hormonal changes during transitional periods such as
pregnancy and menopause may affect the activity of the disease at
different phases of the menstrual cycle.

The aim of this study is to determine the association of women
with MS with variables such as menarche age, menstrual order
and menopausal age and disease-related factors such as disability
level and a number of attacks.

This descriptive study enrolled 281 person with MS (pwMS). The
participants were evaluated by a simple and short survey by the
researchers. Expanded Disability Status Scale (EDSS) score, num-
ber of attacks and disease duration evaluated by a neurologist.
Sixty-seven (23.8%) of total 281 patients entered menopause.
There is no significant difference in the terms of EDSS score of
pwMS with or without menopause (p>0.05). Sixty patients
(21.4%) had children after MS. There is no significant difference
between pre-post child and number of attacks, post child and cur-
rent EDSS scores of these pwMS (p>0.05). It was found that
80.4% of the patients had a regular menstrual cycle while 19.6%
patients were irregular. The EDSS score was significantly higher
in women with irregular menstruation cycle than women with
regular menstruation cycle (p< 0.05). There is a significant differ-
ence between the average age of Turkey menarche (13.3) and the
average age of menarche of women with MS (13.07) (p< 0.05).
This study has suggested that menopause and childbearing may
not affect disability level or a number of attacks women with MS.
On the other hand, women with MS has an earlier age of menarche
and this could be linked with an increased risk of MS or with an
earlier age at MS symptom onset.
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Pregnancy outcomes in Chilean MS patients receiving
interferon beta or glatiramer acetate: a longitudinal 8
year study

B. Soler!2, E. Ciampi'?3, R. Uribe!2, E. Vergara!, A.

Reyes!, C. Carcamo!

!Pontificia Universidad Catdlica de Chile | Neurology, Pontificia
Universidad Catdlica de Chile, ?Hospital Dr. Sotero del Rio,
3Hospital Dr. Sotero del Rio, Santiago, Chile

Introduction: Since 2010, we’ve recommended patients in child-
bearing age to discontinue glatiramer acetate (GA) or interferon
(IFN) only after confirmed pregnancy (Pg), avoiding wash-out
periods or disease activity while they desire to become Pg. Real
world information about perinatal outcomes are needed.
Objective: To explore the effect of exposure to GA or IFN on Pg
outcomes in Chilean patients.

Methods: A retrospective cohort of patients controlled in the
Programa de Esclerosis Multiple UC between 2010-2018 was car-
ried out. The outcomes of women exposed to GA or IFN during
Pg were compared with the registry of the anthropometric growth
curves of Chilean newborns. Data was collected from clinical
records and a standardized telephonic questionnaire was also
performed.

Results: By May 2018, from a total of 663 MS patients, 433
women, 215 were exposed to GA and IFN. From this sample, we
only found 26 Pg from patients effectively receiving treatment
with GA (n=8) or IFN (n=18) by the time of conception. During
Pg, none of the patients presented with relapses. There were 12
vaginal births, 7 elective c-sections, and 4 emergency c-sections
(2 placental abruption, 1 failed forceps and 1 failed induction).
One patient required in-vitro fertilization. One first trimester
spontaneous abortion (IFN), one ectopic Pg (IFN), and one ongo-
ing Pg were also observed. There were 5 preterm newborns, two
at 36w, two at 32w (twins), and one at 25w. Mean gestational age
was 37+3.4w (median 38, range 25-40). When comparing weight
and height according to gestational age, mean values were within
the estimate for the Chilean population with a confidence interval
of 95%; at 37w 3340+640g, size 49.25+1.3cm, at 38w weight
3272+471g, size 49.3£1.3cm, and at 39w weight 3164+159g, size
49.54+0.8cm; 3 newborns were outside the range, 1 small for ges-
tational age (40cm, 36w), 1 overweight (3980g, 37w) and 1 with
low birth weight (2570g, 38w). Mean exclusive breastfeeding
time was 4.5+2.9 months. During breastfeeding, 3 patients had a
relapse, at 3rd (brainstem), Sth (myelitis), and 7th (optic neuritis)
months, suspending breastfeeding and re-starting DMT. By the
time of this analysis, no congenital malformations were reported.
Conclusions: Pg outcomes from patients who discontinued GA or
IFN only after confirmed Pg seem comparable to epidemiological
data of Chilean newborns, with no congenital malformations
reported to date, supporting the safety of continuing GA of IFN
until confirmed Pg.

Disclosure

Bernardita Soler nothing to disclose
Ethel Ciampi nothing to disclose
Reinaldo Uribe nothing to disclose

Muttiple Sclerosis Journal 2018; 24: (S2) 738-980

Elizabeth Vergara nothing to disclose
Ana Reyes nothing to disclose
Claudia Céarcamo nothing to disclose

MS symptoms

EP1371

Workplace difficulties, health-related quality of life and
perception of stigma in people with multiple sclerosis with
low physical disability

J.M. Garcia-Dominguez!, M.L. Martinez-Ginés!, N.

Canal?, N. Medrano?, J. Maurino3

'Hospital Universitario Gregorio Maraiion, Madrid, ’IQVIA,
Barcelona, 3Medical Department, Roche Farma, Madrid, Spain

Introduction: In multiple sclerosis (MS), unemployment occurs
even at levels of disability, which are not typically associated with
overt physical impairment.

Objective: To assess the impact of MS in people with low levels
of physical disability.

Methods: A multicenter, non-interventional, cross-sectional
study in adult subjects with relapsing-remitting MS (RRMS) or
primary progressive MS (PPMS) according to McDonald 2010
criteria was conducted. The 23-item Multiple Sclerosis Work
Difficulties Questionnaire (MSWDQ-23), 29-item Multiple
Sclerosis Impact Scale (MSIS-29), 8-item Stigma Scale for
Chronic Illness (SSCI-8), and Beck Depression Inventory-Fast
Screen (BDI-FS) were used to assess working performance,
health-related quality of life, perception of stigma and depressive
mood, respectively.

Results: A total of 199 subjects were studied (mean age: 43.9 +
10.5 years, 60.8% female, 86.4% with RRMS). Mean time from
diagnosis was 9.6 + 7.2 years, median EDSS score 2.0 (inter-
quartile range: 1.0-3.5). Employment rate was 47.2% (n=94).
Mean physical and psychological MSIS-29 impact sub-scores
were 40.38 £ 17.1 and 20.24 + 7.8, respectively. Forty patients
(20.2%) had at least one SSCI-8 item on 4 or 5, suggesting pres-
ence of stigma “often” or “always”. Eighty-one patients (40.7%)
were depressed, 25 (12.6%) had moderate-to-severe depression.
Employed people showed less perception of stigma than unem-
ployed (p=0.001). Patients with higher perception of stigma
showed higher physical and psychological impact on health-
related quality of life (rho=0.61 and 0.55, respectively; p<
0.001) and more difficulties at work (rtho=0.60, p< 0.001).
Presence of depressive symptoms was related to working status:
pensioner or incapacitated patients had more symptoms of
depression (p< 0.001). Moreover, severity of depressive symp-
toms correlated directly with MSWDQ-23 score, indicating
work-related problems influence mood status (rho=0.64, p<
0.001).

Conclusion: Work-related problems, stigma and poor quality of
life outcomes are common in people with low physical disability.
Using MS-specific patient-reported questionnaires may be a use-
ful complementary strategy to detect early symptoms in clinical
practice.
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Autonomic nervous system dysfunction is an independent
contributor to multiple sclerosis related fatigue

L. Crnosija!, M. Krbot Skori¢!-2, I. Adamec!, B. Barun!-3,

T. Gabeli¢!'3, T. Smoljo3, 1. Stani¢3, T. Pavi¢ic3, L.

Pavlovié3, J. Drulovié*s, T. Pekmezovi¢, M. Habek!-3
!University Hospital Center Zagreb, *Faculty of Electric
Engineering and Computing, 3School of Medicine, University of
Zagreb, Zagreb, Croatia, *Clinical Centre of Serbia, >Faculty
of Medicine, University of Belgrade, ®Institute of Epidemiology,
Faculty of Medicine, University of Belgrade, Belgrade, Serbia

Background and aims: The aim of this study was to investigate
possible association between autonomic dysfunction and fatigue
in patients with MS (pwMS).

Design/Methods: 70 pwMS were enrolled (51 females, mean age
33.849.1). Testing of the autonomic nervous system (ANS) con-
sisted of Quantitative Sudomotor Axon Reflex Test (QSART), test-
ing of the cardiovascular reflexes (heart rate and blood pressure
responses to Valsalva maneuver and heart rate response to deep
breathing) and the tilt table test. Composite Autonomic Scoring
Scale (CASS) was utilized to quantify the autonomic dysfunction.
Participants completed the Composite Autonomic System Score-
31 (COMPASS-31), Modified Fatigue Impact Scale (MFIS), Beck
depression scale (BDI-2) and Epworth Sleepiness Scale (ESS).
Clinically relevant BDI-2 result was considered if the score was
>18. Cut-off scores of >38 or >45 on the MFIS were used to strat-
ify patients into a fatigued subgroup (N=17 and N=9, respectively)
and a non-fatigued subgroup (N=53 and N=61, respectively).
Results: Fatigued patients, as defined by either MFIS cut-off val-
ues, were older and scored significantly worse on BDI-2 and
COMPASS-31. There was a clear trend of lower sweating outputs
on QSART at all measured sites, reaching statistical significance
for distal leg (MFIS>45) and foot (MFIS>38). We found signifi-
cant correlations between MFIS and age (r=0.329, p=0.005),
MFIS and Valsalva ratio (r, =-0.306, p=0.011), MFIS and sweat-
ing output on QSART at the forearm, proximal and distal lower
leg (r, =-0.379, p=0.003, r, =-0.356, p=0.005 and r, =-0.345,
p=0.006, respectively), MFIS and BDI-2 (r, =0.756, p< 0.001),
and MFIS and COMPASS-31 (r, =0.607, p< 0.001). Multiple
regression model showed that COMPASS-31, BDI-2 and ESS
were independent predictors of fatigue (B=0.492, p=0.002,
B=17.068, p=0.02 and B=1.122, p=0.009, respectively).
Conclusion: These results suggest an association between auto-
nomic dysfunction and fatigue in MS patients.
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EP1373
Persons with MS are at increased risk of osteopenia and
osteoporosis. A ten-year longitudinal study

M.T. Kampman!, L.H. Steffensen'2, S.I. Mellgren3#, L.
Jorgensen?

!Neurology, University Hospital North Norway, *University of
Tromse, *University Hospital of North Norway, Univsersity of
Tromsa, Tromsa, Norway

Several studies have shown that bone mineral density (BMD) at
the femoral neck decreases with increasing physical handicap in
MS patients. BMD measurements in an unselected group of 80
fully ambulatory persons with MS aged 19-50 years revealed oste-
openia in 12 and osteoporosis in two participants in 2008. We
report findings at ten-year follow-up in 2018.

Methods: Examinations performed in February and March 2018
included BMD, measures of physical functioning, and serum
25(0OH) vitamin D measurements.

Results: Of 78 persons still alive, 70 participated (73 % women).
The number of patients with normal BMD both at the hip (mean
total hip) and in the lumbar spine (L1-L4) decreased from 56 (80
%) to 50 (71 %). The number of persons with osteoporosis
increased from 2 to 6 (t-score < -2,5 one or both sites), and the
number of individuals with osteopenia from 12 to 14 (t-score -1,5
to -2,49 one or both sites) (Pearson Chi-Square < 0.001[KM1] ).
Reduced ambulatory function was associated with osteopenia and
osteoporosis (Pearson Chi-Square 0.005).

From 2008 to 2018 the proportion of participants with optimal
25(0OH) vitamin D values (> 75 nmol/L) at the end of winter
increased from 14 to 50%, and the proportion with insufficient
levels (< 50 nmol/L) decreased from 36 to 19%.

Conclusions: Preliminary analyses show a statistically significant
increase in the proportion of persons with osteopenia and osteopo-
rosis over a 10-year period. Linear regression analysis will be
applied to estimate the effects of known predictors of BMD. The
proportion of patients with vitamin D levels considered optimal
for persons with MS and bone health has increased.

Persons with MS should be routinely screened for osteoporosis.

Disclosure
Funding: University Hospital of North Norway
Kampman; nothing to disclose.
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EP1374

Sexual dysfunction in patients with multiple

sclerosis: association with disability, anxiety, depression
and fatigue

E. Carnero Contentti, J.P. Pettinicchi, A. Caride, P.A.

Lopez

Neuroimmunology Unit, Department of Neuroscience, Hospital
Aleman, Buenos Aires, Argentina

Background: Sexual dysfunction (SD) has been reported in
patients with multiple sclerosis (pwMS). However, in clinical
practice SD is commonly underdiagnosed. The frequency of SD
in pwMS, and its association with disability, anxiety, depression
and fatigue has not been studied in Argentina so far. We aimed to
assess SD frequency in pwMS and to investigate its association as
possible associated risk factors.

Methods: A cross-sectional study (MS = 202 and healthy vol-
unteers (HV) = 200, matched for sex and age) based on self-
administered questionnaires such as Multiple Sclerosis
Intimacy and Sexuality Questionnaire (MSISQ-19), The
Hospital Anxiety and Depression Scale, Fatigue Severity Scale
and Expanded Disability Status Scale (EDSS) was performed
in pwMS. In addition, Female Sexual Function Index (FSFI) in
women and International Index of Erectile Function (IIEF) in
men were evaluated. Thus, we assessed the frequency of SD in
pwMS and risk factors associated with SD in pwMS compared
with HV.

Results: The frequency of primary, secondary and tertiary SD in
pwMS was 81%, 87.3% and 75.2%, respectively. Both erectile
dysfunction and female SD were significantly higher in pwMS
than in HV (89% vs. 26% and 54% vs. 21%, respectively). Both
males and females reported similar symptoms of SD. In addition,
fatigue, anxiety and depression were significantly associated with
pwMS in comparison with HV. Thirty (14%) pwMS had no sex at
last 12 months. Only 45 (22.2%) pwMS had a discussion about
sexual issues with their neurologist and 33 (16.3%) pwMS had
counselling about sexual issues. Total MSISQ-19 scores were cor-
related significantly with fatigue (r 0.46), anxiety (r = 0.36),
depression (r = 0.50), EDSS (r = 0.44), FSFI (r = - 0.57) and IIEF
(r=-0.695).

Conclusion: SD frequency was very common among pwMS in
Argentina. Physical and psychological factors previously men-
tioned have a negative impact on the sexual function. Therefore,
an effective diagnosis and management for SD should be done in
order to take actions to improve the quality of life of these
patients.
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Quality of life and SR-fampridine in multiple sclerosis
patients

N. Derache!2, D. Chevanne3, C. Creveuil4, G.-L. Defer’

IService de Neurologie, CHU of Caen, *Expert MS Center, 3CHU
de Caen, Neurology, MS Expert Center, CHU Caen, Unité

de Biostatistique et Recherche Clinique, CHU Caen, "CHU de
Caen, Neurology, MS Expert Center, Caen, France

Background: Sustained-release fampridine (SR-fampridine), a
potassium channel blocker, has been approved to improve walk-
ing in multiple sclerosis (MS) patients but also the performance of
activities of daily living. Few data are available about its effects
on quality of life (QoL) in MS patients.

Objective: To analyze the effect of SR-fampridine on quality of
life in real-world setting in MS patients, its evolution and the
influence of different clinical parameters.

Method: We performed an observational, prospective study of
consecutive patients with MS that need SR-fampridine. Time 25
foot walk (T25FW) and MS walking scale-12 (MSWS-12) were
done before and 14 days after the start of treatement. Quality of
life of responders was evaluated by TLS-QoL10 at baseline, 1, 3
and 6 months after start of SR-fampridine. Clinical parameters
like sex, age, EDSS, disease form and duration and walking time
were collected and their impact on TLS-QoL10 score evolution
was searched.

Result: We included 123 MS patients, 104 (84.55%) of which
were responders and TLS-Qol 10 data were available in 92
responders (88.46%). In the responders group, 59.78% (55/92) of
patients were women, 34.78% had a relapsing-remitting form of
MS, 65.22% a progressive form (39.13% secondary and 26.08%
primary). Mean EDSS of this group was 5.2 (+/-1.11) and mean
disease duration was 194.84 months (+/-121.07). We observed a
significant increase of QoL score over time of the study, due to an
early increase as the first month of treatment (4.1 at baseline vs
5.4 at 15t month, p< 0.001), which remained at 6 months (6.2 at
M3 and 6.4 at M6). This increase of TLS-QoL10 score was influ-
enced by sex (women were more responder than men), age
(increase was earlier in younger than older patients), disease form
(patients with relapsing-remitting and secondary progressive form
were more responder than those with primary progressive form).
EDSS and improvement of walking time between baseline and
J14 had no effect on TLS-QoL 10 score.

Conclusion: The results of this study suggested that SR-fampridine
may have an early positive effect on quality of life. These results
were independent of the effect on walking scales.
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Evolution of afferent trigeminal system involvement in
patients with clinically isolated syndrome over two-year
follow-up

T. Gabelic'2, L. Crnosija', B. Barun'2, I. Adamec!, 1.
Pavlovié¢2, M. Krbot Skori¢!-3, M. Habek!-2

!Neurology, University Hospital Center Zagreb, *School
of Medicine, University of Zagreb, *Faculty of Electrical
Engineering, University of Zagreb, Zagreb, Croatia

Introduction: It has been shown that the tongue somatosensory
evoked potentials (tSSEP) are able to detect afferent trigeminal
system involvement in people with clinically isolated syndrome
(pwClIS), regardless of the MRI results. The aim of this study
was to investigate the evolution of trigeminal afferent system
involvement, measured by tSSEP, in pwCIS over the two-year
follow-up.

Methods: 115 pwCIS (80 females, mean age 32.12+8.62, median
EDSS 1 (0 - 3.5)) performed tSSEP at baseline and 75 after two-
year follow-up. Latency of the component P1 and amplitude P1_
N1 were analyzed. The tSSEP score was calculated from the raw
tSSEP data according to cut-off values for absent response and
prolonged latency of the main component, P1 (0 = normal
response, 1 = prolonged latency, 2 = irregular morphology, 3 =
absent response). It was calculated separately for the left (left
tSSEP) and the right side (right tSSEP) and the two values were
summed.

Results: Baseline median tSSEP score was 1 (range 0-6) (median
left tSSEP score 0 (0-3) and median right tSSEP score 0 (0-3)).
After two years, median tSSEP score was 3 (range 0-6) (median
left tSSEP score 2 (0-3) and median right tSSEP score 2 (0-3)).
This worsening of tSSEP score (including both right and left
tSSEP score) after two-year follow-up was statistically signifi-
cant, p< 0.001 (p=0.004 and p=0.001, respectively). Out of 75
patients with all data available for analysis, conduction block was
present in 6 patients at baseline and 20 patients after two years on
the right side (p=0.004), and 11 patients at baseline and 26 patients
after two years on the left side (p=0.003).

Conclusion: Substantial proportion of pwCIS experience worsen-
ing of tSSEP over 24 months of follow-up.
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UIP-11-2013-2622.
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Luka Crnosija: nothing to disclose

Barbara Barun: nothing to disclose

Ivan Adamec: nothing to disclose

Ivan Pavlovi¢: nothing to disclose
Magdalena Krbot Skorié¢: nothing to disclose
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EP1377

Association between cognitive functions, balance, and
walking in persons with multiple sclerosis with minimal
disability

journals.sagepub.com/home/msj

H. Ayan!, O. Ertekin?, T. Kahraman?, P. Yigit?, S.

Ozakbas?

Vocational School of Health Services, Department of
Physiotherapy, Izmir University of Economics, 2School of
Physical Therapy and Rehabilitation, Dokuz Eyliil University,
3Faculty of Health Sciences, Department of Physiotherapy and
Rehabilitation, Izmir Katip Celebi University, *Dokuz Eyliil
University Hospital, >Faculty of Medicine, Department of
Neurology, Dokuz Eyliil University, Izmir, Turkey

Background: Balance and cognitive impairments are serious
health concerns for persons with multiple sclerosis (MS, pwMS).
Since majority of the studies have included pwMS with overt dis-
ability, association between cognition and balance in minimally
disabled pwMS is not clear.

Aims: The aim was to investigate the association between cogni-
tive functions and balance, fall risk, walking ability, balance con-
fidence, depression and quality of life in pwMS with minimal
disability using well-established measures and compare them with
healthy controls (HC).

Methods: This study included 35 pwMS with the Expanded
Disability Status Scale (EDSS) < 3.0 and 39 HC. Cognitive func-
tions were assessed using Brief International Cognitive
Assessment for MS (BICAMS) that measures processing speed
(Symbol Digit Modalities Test, SDMT), verbal (California Verbal
Learning Test-2, CVLT2) and visuospatial (Brief Visuospatial
Memory Test-Revised, BVMT-R) memory. Limits of stability
(LOS- forward, backward, right, left, overall, test time), postural
stability (PS- mediolateral, anteroposterior, overall) and fall risk
(FR) were assessed with a posturography. The Brief-Balance
Evaluation Systems Test (Brief-BESTest), Timed 25-Foot Walk
Test (T25FW), 12-Item MS Walking Scale (MSWS-12),
Activities-Specific Balance Confidence (ABC) Scale, Beck
Depression Inventory (BDI), and MS International Quality of Life
(MuSiQol) were also used.

Results: There were significant difference between the MS and
HC in all domains of balance, gait and cognitive functions (p<
0.05). In MS group, SDMT was significantly correlated with the
LOS test time, LOS overall, LOS posterior, PS overall, PS medi-
olateral, FR, Brief-BESTest, T25FW (r=-0.370, 0.380, 0.460,
-0.350,-0.397, -0.488, 0.463, -0.537, p< 0.05). BVMT-R was sig-
nificantly correlated with LOS test time, mediolateral PS, FR,
Brief-BESTest, T25FW (r=-0.409, -0.371, -0.494, 0.471, -0.359,
p<0.05). CVLT was only correlated with Brief-BESTest total and
biomechanical limitations sub-score (r=0.389, 0.473; p=0.021,
0.004). EDSS, MSWS-12, ABC, BDI, and MuSiQol were not cor-
related with BICAMS scores.

Conclusions: Information processing speed and visuospatial
memory are highly associated with balance in minimally
disabled pwMS independently of disability degree. Although
Brief-BESTest was correlated with all cognitive domains
including processing speed, verbal-auditory and visual memory,
posturography was not correlated with the verbal-auditory
memory.
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EP1378
Risk factors associated with falls in persons with multiple
sclerosis: an observational study

Z. Abasiyanik!, A.T. Ozdogar!, T. Kahraman?, O.

Ertekin!, S. Ozakbas!, Multiple Sclerosis Research Group
!Dokuz Eylul University, 2Izmir Katip Celebi University, Izmir,
Turkey

Falls are one of the common symptoms in persons with multiple
sclerosis (pwMS). Since falls may result in decreased activity and
participation and increased disability, it is important to determine
risk factors, to develop outcome measures and to design fall pre-
vention strategies. The purpose of this study is to identify risk
factors for falls in pwMS.

Subjects who were definitely diagnosed with MS were included in
the study. The outcome measures comprised Timed Up and Go
Test (TUG) and TUG cognitive form, Single Leg Stance Test
(SLST), the Timed 25-Foot Walk (T25FW), Six Minute Walk Test
(6MWT), 12-Item Multiple Sclerosis Walking Scale (MSWS-12),
Activities-Specific Balance Confidence Scale (ABC), Modified
Fatigue Impact Scale (MFIS) and Brief International Cognitive
Assessment for MS (BICAMS). The number of falls of the partici-
pants during the last 3 months was recorded.

In the study, 89 female and 32 male individuals with an average age
0f 35.29 + 11.05 and an EDSS average of 1.20 = 1.24 were included.
Atotal of 118 falls were recorded from 39 participants (%32.23) who
experienced falls. The duration of SLST, MSWS-12, MFIS and ABC
were found to be significantly different between fallers and non-fall-
ers (p< 0.05). Correlation was stated between SLST, 6MWT, MFIS,
ABC and number of falls (rs= -0.235-0.388, p> 0.05).

Decrease in walking quality and balance confidence, balance
impairments and increase in fatigue are risk factors associated
with falls in pwMS. Approaches to these symptoms may be effec-
tive in reducing the rate and number of falls.
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Physician- and patient-derived sources of error estimating
prevalence of pseudobulbar affect in an academic multiple
sclerosis referral center

R. Reddick!, J. Rinker?
1University of Alabama at Birmingham, ?Neurology, University
of Alabama at Birmingham, Birmingham, AL, United States

Introduction: Pseudobulbar affect (PBA) denotes involuntary
laughter or crying disconnected from or incongruent with experi-
enced emotion. In multiple sclerosis (MS), PBA results from dis-
rupted limbic and paralimbic networks modulated by the
cerebellum. Increased PBA recognition and available pharmaco-
therapeutics raise expectations that clinicians diagnose and treat
PBA. However, prevalence estimates ranging from 3.0 to 46.2%
suggest widespread ascertainment error.

Objectives: Determine prevalence of PBA in an academic MS
center.

Methods: Consecutive patients with >6 months of MS followed
in the University of Alabama MS clinic from 1 June through 30
September 2017 completed a one-time survey. PBA was
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ascertained by physician impression and the subject-completed
Center for Neurologic Study-Lability Scale (CNS-LS). Depression
was determined by physician impression and the Patient Health
Questionnaire-9 (PHQY). Published cut-offs for scales dichoto-
mized presence or absence of PBA and depression.

Prevalence rates of PBA and depression were calculated by physi-
cian impression and cut-offs for CNS-LS (>=13, 17, and 21) and
PHQ9 (>=10). Correlations between diagnostic methods were
assessed with chi-square, and associations between diagnoses,
demographics, and MS disease characteristics were tested using
chi-square or t-tests, as appropriate. All statistical analyses were
performed using JMP 13.0.

Results: Seventy-four subjects completed surveys. Clinicians
identified PBA in 2 subjects (2.7%) and depression in 33 (45.2%).
Using the CNS-LS, PBA prevalence decreased with increasing
cutoff score (>= 13: 39.2%; >= 17: 27.0%; >=21: 13.5%).

The PHQY identified depression in 28 subjects (39.2%).
Agreement between clinician-perceived depression and PHQ9-
criterion depression was 48.5%, while agreement between subject
experienced depression and PHQ9 was higher at 58.6%. When
subjects with depression by PHQ9 were excluded, PBA preva-
lence fell across all CNS-LS cutoffs (>=13: 18.9%; >=17: 9.5%;
>=21: 5.4%).

Conclusions: Despite published criteria for PBA, consistent
methods to recognize PBA remain elusive. Physicians diagnosed
very little PBA in this cohort, possibly due to under-recognition,
over-estimation by the CNS-LS, or greater attention paid to
depression or other factors. Symptom overlap between PBA and
depression may increase misdiagnosis. Communication with
patients and contextual interpretation of scales are essential for
diagnosing affective disorders in MS.
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Ramon Reddick: Nothing to disclose

John R Rinker, II: Research support from Biogen Idec, not rele-
vant to this study.

EP1381
Reverse takotsubo cardiomyopathy in the setting of active
multiple sclerosis lesion involving the medulla oblongata

F. London!, N. Gonzalez Rodriguez de Azero?, M.
Philippart?, N. Mulquin?

!Neurology, Université Catholique de Louvain, Yvoir,
’Neurology, 3Radiology, Université Catholique de Louvain,
YVOIR, Belgium

Background: Takotsubo cardiomyopathy (TTC) has been spo-
radically related to multiple sclerosis (MS) relapses involving the
medulla oblongata. From a pathophysiological point of view, it is
believed that the demyelinating brainstem lesions involve bulbar
autonomic regulatory areas and lead to acute sympathetic path-
way overactivation and subsequent massive release of catechola-
mines, triggering a transient myocardial stunning. The underlying
mechanism remains however incompletely understood. To date,
only 11 well-documented cases of TTC during MS exacerbations
have been described.

journals.sagepub.com/home/msj

Objective: To describe the case of a reverse TTC, a variant of
classic TTC phenomenon, in the setting of acute brainstem MS
relapse.

Results: A 30-year-old woman was diagnosed with relapsing-
remitting MS in the beginning of March 2018 after she had a sec-
ond clinical event requiring intravenous corticosteroids. Three
weeks later, she presented to the emergency department with
acute chest pain, palpitations and shortness of breath. She had
hypoxemia and hypotension. Electrocardiogram showed repolari-
zation abnormalities and atrial fibrillation with rapid ventricular
response (150/min) but there was no ST-segment modification.
Blood tests showed elevated serum troponin levels (peak value
6,71 ng/mL; N < 0,12). Echocardiography revealed a severe left
ventricular dysfunction with decreased ejection fraction (20%;
normal > 50%). Cardiac angiography demonstrated normal coro-
nary arteries, but left ventriculography showed basal and midven-
tricular akinesia with apical hyperkinesia, suggesting reverse
TTC. Intensive care management was required. Extensive sero-
logic workup for myocarditis was negative and urine catechola-
mine levels were normal. Neurological examination showed
vertical nystagmus and cerebellar ataxia. Brain magnetic reso-
nance imaging was performed and showed a newly formed acute
MS lesion in the medulla oblongata with gadolinium-enhance-
ment and also revealed 2 new left cerebellar lesions. The patient
completed a seven-day course of high-dose intravenous corticos-
teroids (1000 mg/day). Cardiac dysfunction fully recovered in less
than 3 weeks. The patient was tested negative for anti-JC virus
antibodies and natalizumab was started.

Conclusion: Acute brainstem MS relapse should be considered in
patients presenting with TTC, especially in the absence of other
identifiable cause of acute heart failure occurring in young
patients.

Disclosure

F London received travel grants from Biogen, Merck and Sanofi.
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Management of multiple sclerosis - related trigeminal
neuralgia in Italian centres
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of Medical Sciences and Public Health, University of Cagliari,
Cagliari, **Rehabilitation Department, Mons. L. Novarese,
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Background: The prevalence of trigeminal neuralgia (TN) in the
Multiple Sclerosis (MS) population has been reported to be
between 1 and 6%, which is 20-fold higher than in the general
population. To date, there is a lack of robust scientific evidence on
the optimal medical/surgical treatment of patients.

Objective: Aim of the present Italian, cross-sectional, multicentre
survey was to gather information on the current treatment modali-
ties and options of MS-related TN across Italian MS centres.
Methods and Materials: Neurologists members of the RIREMS
(Rising Researchers in MS) group were asked to fill out a ques-
tionnaire on the management of MS-related TN at their MS cen-
tre. Collected data included: medications prescribed at any time
and as a first choice, availability of surgical options, number of
patients with TN seen in the previous two years and proportion of
these who had undergone surgery.

Results: Twenty-two MS centres completed the questionnaire.
The median number of patients with TN per centre was 11 (inter-
quartile range: 7-20), equal to 1.2% (0.8-2.8%) of all patients seen
in the preceding two years. The most frequent first-choice symp-
tomatic treatments were opioids (in 27% of centres), intravenous
(27%) and oral (27%) steroids. First-choice preventive treatments
were carbamazepine (in 77% of centres) and oxcarbazepine
(23%). Carbamazepine was prescribed at least once by all centers,
followed by pregabalin (96% of centres), gabapentin (91%) and
oxcarbazepine (77%). A median of 24% (13-33%) of patients per
center had undergone at least one surgical procedure and, of these,
27% underwent at least one repeat surgical procedure.
Microvascular decompression was the most commonly available
procedure (in 59% of centres), followed by percutaneous balloon
compression (27%), glycerol rhizotomy (27%), radiofrequency
thermocoagulation (27%) and gamma knife stereotactic radiosur-
gery (23%). Surgical procedures were unavailable in six centres
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(27%). TN pain exacerbations were considered MS relapses and
treated with intravenous steroids by 52% of centres. Two centres
(9%) use a visual analog scale to assess response to treatment.
Conclusion: Medical treatment approach to MS-related TN was
fairly homogeneous throughout Italian centres, while the frequency
and types of available surgical procedures, which were unavailable
in almost one third of centers, varied considerably. None of the cent-
ers use pain scoring questionnaires to assess response to treatment.
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EP1383
Cognitive function as measured by SDMT is associated
with employment status in an Australian MS cohort

K. Ribbons!, G. Lea!, R. Lea?, J. Lechner-Scott!
!Neurology, John Hunter Hospital, New Lambton, NSW,
?Institute of Health and Biomedical Innovation, Queensland
University of Technology, Brisbane, QLD, Australia

Background: A high proportion of MS patients display cognitive
impairment impacting on their socioeconomic well-being.
However, the direct relationship between cognitive status and
quality of life and overall work productivity in MS still remains
unclear. The objective of our study was to test for an association
between cognitive function and employment status, work produc-
tivity and quality of life.

Methods: 52 MS participants (42 RRMS, 10 SPMS) and 49 age,
sex and education matched, healthy controls (HC) were included.
Cognitive status was evaluated using BICAMS battery and Audio
Recorded Cognitive Screen (ARCS). Quality of life was assessed
by applying the MSQOL-54 questionnaire and employment status
and self-rated assessment of work productivity was determined
using the WPAI general health questionnaire. Independent sam-
ples T tests were used to compare cognitive status, QOL physical
and mental parameters, and for individuals currently employed,
WPALI indices of work activity, absenteeism and presenteeism
between MS and HC groups. The chi-square test was applied to
determine differences in employment status between groups.
Correlations between cognitive and employment status, work pro-
ductivity and QOL test scores were then explored using Pearson’s
T tests.

Results: MS patients were 82% female, aged 49+2 years, with
53% reaching at least senior high school. MS patients had a mean
EDSS 2.7+40.3 and disease duration of 11.3+1.3 years. Compared
to the HC group, the MS cohort had significantly lower total
ARCS, memory, fluency and attention scores and reduced perfor-
mance on all BICAMS battery assessments (p< 0.01). Quality of
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life physical and mental status were lower in the MS group (p<
0.0001) by 24.5% and 20.2% respectively. The proportion of indi-
viduals employed in the MS group (57.1%) was lower than in HCs
(79.6%) (p=0.03). Of those employed, work activity impairment,
presenteeism and overall work impairment was increased by 2.4,
7.4 and 6.7 fold respectively, in the MS group (p< 0.05). While
age was a predictor for employment status for both HC and MS,
SDMT was the only predictor for employment status in the MS
cohort, once all other factors were accounted for.

Conclusions: Despite an overall low EDSS, MS patients display
a lower cognitive performance and quality of life than matched
controls. Employment status seems to be linked to cognitive per-
formance. Monitoring SDMT in MS patients is essential, as it pre-
dicts the ability to remain in the work force.
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EP1384
Factors related to restless leg syndrome in multiple
sclerosis

A.T. Ozdogar!, Z. Abasiyanik?, T. Kahraman?, O.

Ertekin?, S. Ozakbas?, Multiple Sclerosis Research Group
!Dokuz Eylul University, Izmir, 2Dokuz Eylul University, 3lzmir
Katip Celebi University, IZMIR, Turkey

Restless Leg Syndrome (RLS) has been reported in people with
multiple sclerosis (MS, pwMS) ranging from 12.12% to 57.5%.
This ratio is 4 times higher than general populations. Dopaminergic
dysfunction and spinal cord lesions may play a role in the pres-
ence of more RLS in pwMS. Patients with central dopaminergic
dysfunction have difficulties in performing or initiating alterna-
tive movements.

The aim of this study is to evaluate the gait function, balance and
MRI findings in MS with RLS.

In total, 299 pwMS were enrolled in this study. The diagnosis of
RLS used the criteria defined by the International Restless Legs
Syndrome Study Group. Walking function was assessed with
12-Item Multiple Sclerosis Walking Scale (MSWS-12), Timed
25-Foot Walk (T25FW), Timed Up and Go Test (TUG) and the 6
Minute Walk Test (6MWT), balance was assessed with Activity-
Specific Balance Confidence Scale (ABC) and One Leg Stand
Test (OLST). The presence of spinal cord lesion was determined
by the neurologist.

The RLS was detected in 88 (29.43%) of the 299 pwMS who par-
ticipated in the study. The MSWS-12 and ABC score was a sig-
nificantly higher in participants with RLS than without RLS (p <
0.05). On the other hand, there was no significant difference
between the participants with RLS and without RLS in terms of
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performance-based outcome measures such as T25FW, TUG,
6MWT and OLST and presence of spinal cord lesion (p> 0.05).
This study has suggested that the pwMS with RLS have less per-
ceived walking and balance ability compared to without RLS.
However, the performance of a walking function, balance, and
presence of spinal cord lesion was similar compared to pwMS
without RLS. Although this lack of perceived does not affect the
performance, early assessment and rehabilitation program for the
lower extremities are important to prevent possible functional
deficits in pwMS with RLS.

Disclosure

Asiye Tuba Ozdogar: nothing to disclose
Zuhal Abastyanik: nothing to disclose
Turhan Kahraman: nothing to disclose
Ozge Ertekin: nothing to disclose
Serkan Ozakbas: nothing to disclose

EP1385
Fatigue and related factors in persons with multiple
sclerosis

Y. Yorgun!, A.T. Ozdogar?, T. Aslan?, C. Babayev?, O.

Sagici?, T. Kahraman®, S. Ozakbas?, Multiple Sclerosis
Research Group

!Odemis State Hospital, ?’Dokuz Eylul University, IZMIR, *Dokuz
Eylul University, Izmir, ‘{Izmir Katip Celebi University, IZMIR,
Turkey

Fatigue is the most commonly reported symptom in multiple scle-
rosis (MS) and is observed in 53-97% of people with MS (pwMS).
The presence of fatigue lowers the quality of life and pwMS gen-
erally regard fatigue as the most disturbing symptom. Disease
duration, disability level, number of attacks, sleep quality and
depression levels may be associated with fatigue in pwMS.

The aim was to compare the duration of disease, level of disabil-
ity, number of attacks, sleep quality and depression levels in
pwMS with or without fatigue.

In total, 373 pwMS enrolled in this study. The levels of disability,
sleepiness and depression were assessed with the Extended
Disability Status Scale (EDSS), the Epworth Sleepiness Scale,
and the Beck Depression Scale, respectively. The level of fatigue
was assessed with the Modified Fatigue Impact Scale (MFIS) and
38 points for fatigue were considered cut-off values.

The fatigue was detected in 242 participants (64.88%).Duration of
disease, disability level, number of attacks, daytime somnolence
and depression levels were significantly higher in participants
with fatigue than participants without fatigue (p < 0.05).

This study has suggested that pwMS with fatigue have more dis-
ease duration, disability level, number of attacks, daytime sleepi-
ness and depression levels than without fatigue. While the
evaluation and rehabilitation programs for fatigue are being organ-
ized, the duration of illness, disability level, number of attacks,
sleep quality and depression levels should also be considered.
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EP1386
Speech profile of multiple sclerosis patients admitted to a
neurorehabilitation unit

M.L. Saladino, A. Martinez, B. Silva, F. Caceres
INEBA - Neurociencies Institute of Buenos Aires, Buenos Aires,
Argentina

Introduction: the language, voice, speech, breathing and swal-
lowing disorders represents a group of pathologies few addressed
in clinical multiple sclerosis (MS) studies.

Aim: To analyze speech disorders profile in a group of patients
MS who are admitted to a neurorehabilitation unit (NRU) and its
relationship with clinical parameters.

Methods: retrospective analysis of medical records of MS
patients admitted into the NRU between 2010-2018. Were
recorded: age, gender, EDSS scale, age at the beginning of the
MS, years of MS evolution, presence and type of language, voice,
speech, breathing and swallowing disorder and Functional
Independence Measure (FIM) scale. A descriptive and correla-
tional statistical analysis was performed using SPSS 19.

Results: of 172 MS admissions into the NRU, 64 were referred
by the neurologist to speech therapist. 11 of them did not present
speech pathology and 53 (30,81 %) had speech pathology.
60.4%, 35.8% and 3.8% were RR, SP and PP respectively;
67.9% women; average age: 46 £ 10 years, EDSS: 5.5 £ 1.5,
years of evolution: 13 + 8 years, age at the beginning of MS: 32
+ 10 years, FIM: 89.5 + 22.9. Of the 53 evaluations performed
(41 patients) the most frequent pathology was language disorder
in 68%, followed by swallowing disorders (56.6%). The most
frequent type of language disorder was the decrease in verbal
fluency (86%). 86, 8% of evaluations showed more than one
disorder. We found correlation between the total number of dis-
order in each patient with EDSS (r: 0.34, p = 0.046). We did not
find correlation with years of evolution and FIM (r: -0.15,r: 0.14
respectively).

Conclusion: Given the high frequency of speech disorders, will
be necessary to perform standardized evaluations to offer a com-
prehensive treatment to MS patients.
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EP1387
Benign multiple sclerosis patients display increased
prevalence of sleep disorders

R. Tiirkoglu!, E. Tiiziin?, G. Benbir3, S. Ozyurt!, M.

Iskender?, D. Karadeniz?

!Neurology, Haydarpasa Numune Education and Research
Hospital, >Neuroscience, Aziz Sancar Institute of Experimental
Medicine, Istanbul University, 3Neurology, Cerrahpasa Faculty
of Medicine, Istanbul, Turkey

Introduction: Benign multiple sclerosis (B-MS) patients display
preserved somatic neurological functions but nevertheless other
nervous system faculties such as cognitive functions may be
impaired.

Objective: Our aim was to explore the status of sleep functions in
B-MS.

Methods: Age, gender and disease duration-matched B-MS
(EDSS < 3.0 more than 10 years after MS onset) (n=12) and non-
benign MS (NB-MS, n=18) patients were recruited for evaluation
of sleep functions. All patients were in the remission stage, using
immunomodulating medications. None of the patients had received
steroid treatment in the last 3 months. Detailed sleep history was
obtained, Epworth Sleepiness Score (ESS) and Pittsburgh Sleep
Quality Index (PSQI) were employed. Full night polysomnogra-
phy (PSG) recordings were performed by two blinded sleep spe-
cialists. Sleep disorder prevalences were compared with chi-square
test and PSG parameters were compared with Mann-Whitney U.
Results: Twenty (67%) MS patients (8 B-MS and 12 NB-MS;
p>0.999) displayed multiple sleep disorders including obstructive
sleep apnea syndrome (12), periodic limb movement disorder (8),
restless legs syndrome (4), REM sleep behavior disorder (1) and
insomnia (1). There were no significant differences among B-MS
and NB-MS patients by means of ESS and PSQI scores, sleep
efficiency index, sleep continuity index, sleep latency, rapid eye
movement latency, duration of each sleep stage, oxygen saturation
and periodic leg movements in sleep (PLMS) index.
Conclusions: Sleep disorder prevalence of B-MS patients is com-
parable to that of NB-MS patients, indicating involvement of
sleep related brain regions in this MS subtype despite apparent
preservation of motor, sensory and visual domains.
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Tracking symptom impact in MS patients: longitudinal
study of symptoMScreen scores in patients attending two
large tertiary MS centers

I. Kister!2, T. Bacon!, G. Cutter3
INYU School of Medicine | Neurology, Neurology, New York,
NY, 2Barnabas Health Medical Group, Multiple Sclerosis
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Comprehensive Care Center, Livingston, NJ, 3Department of
Biostatistics, UAB School of Public Health, Birmingham, AL,
United States

Background: Natural history studies in MS largely focused on
determining time-to-disability benchmarks. Little is known about
changes in MS symptom burden from patient’s point of view.
SymptoMScreen is an in-house developed and validated patient-
reported outcome (PRO) tool for assessing symptom severity in
12 domains commonly affected by MS - walking, dexterity, spas-
ticity, bodily pain, sensory, bladder, fatigue, vision, dizziness,
cognitive, depression and anxiety. SymptoMScreen is collected
on all patients at each visit in our MS Centers and can be used to
track disease impact as perceived by the patient.

Objective: To report on longitudinal changes in total and domain
SymptoMScreen scores in MS patients attending two tertiary MS
centres.

Methods: SymptoMScreen is collected on all patients attending
NYU or Barnabas MS Care Centers as part of routine clinical
care. We retroactively analysed responses in our patients who
were age 18 or older, had clinician-diagnosed MS (McDonald cri-
teria) and fully completed 2 or more SyMS questionnaires over a
period of >12 months.

Results: 594 MS patients (72.3% women) satisfied our inclusion
criteria. At baseline, mean age was 44.1 (+12.3) and disease dura-
tion was 10.8 (£9.1). Follow up period was 16.7 (+3.7) months
(range 12-38). Average disability at baseline, assessed by Patient-
Determined Disease Steps (PDDS) was 1.9 (£2.0) (range 0 to 7;
scores of 3 or more correspond to worsening ambulatory dysfunc-
tion and motor disability). PDDS at last follow up was 2.0 (£2.1)
(range 0-7), an increase of 0.1 points, paired t-test p=0.012. Mean
total SymptoMScreen score at baseline was 17.3 (£14.3), and at
last follow up - 18.1 (£14.9), an increase of 0.7, paired t-test
p=0.034. Domain SymptoMScreen significantly increased in
bladder p< 0.001, hand p=0.044 and dizziness p=0.050 domains
and did not significantly increase in the other domains. In a multi-
variable regression analysis with age, gender, time between
assessments and baseline symptoMScreen, only baseline total
SymptoMScreen was a significant predictor of the final total
SymptoMScreen score.

Conclusions: Overall symptoms botheration, as assessed with
multi-dimensional SymptoMScreen, has increased modestly but
significantly over the period of observation of ~16 months, in par-
allel with increase in patient-rated disability score. Changes in
SymptoMScreen domain scores varied across symptoms and were
significant in bladder, dexterity and dizziness domains.
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EP1389
The effect of spasticity on the walking speed and quality
of life in patients with multiple sclerosis

J. Fiivesi!, D. Sandi!, F. Schmidt!, B. Kirami!, K.
Horvath!2, B. Laczo!, K. Bencsik!, Z.T. Kincses!, Z.
Fricska-Nagy!, L. Vécsei!?

!Department of Neurology, University of Szeged, Szeged,
?Department of Neurology, Bajcsy-Zsilinszky Hospital and
Outpatient Clinic, Budapest, SMTA-SZTE Neuroscience
Research Group, Szeged, Hungary

Background: Spasticity is a common symptom in multiple sclero-
sis (MS) that limits the mobility of patients and worsens their qual-
ity of life. The aim of our study was to assess the effect of spasticity
on the walking speed and quality of life of patients with MS.
Methods: The study was carried out at the Department of
Neurology, University of Szeged.

The walking ability of consecutive MS patients at the MS
Outpatient Unit of the Department was assessed with the Timed
25-Foot Walk Test (T25FWT) and the time needed to walk 500
meters (SOOMW), or the maximum possible distance with or with-
out a walking aid was recorded. The validated Hungarian version
of the Multiple Sclerosis Quality of Life Instrument (MSQoL-54)
was given to the patients. Based on the neurological examination
the EDSS and Asworth scores were determined and clinical and
demographic data of the patients were collected. Those patients
who were considered to have spasticity were additionally given
the validated Hungarian version of the Multiple Sclerosis
Spasticity Scale (MSSS-88) as well. Statistical analysis was per-
formed with the SPSS 22.0 statistical software.

Results: 97 patients were tested. 77% are female, the mean age is
47.6+11.6 years, the mean duration of the disease is 11.8+6.8
years, the mean EDSS is 3.0+2.0. 90% have relapsing-remitting
clinical form. 30 patients (31%) had any degree of spasticity.
There was a significant negative correlation between MSQoL-54
overall quality of life and T25FWT (1= -0.226; p=0.037) and
500MW (r=-0.287; p=0.010): patients with higher walking speed
had better quality of life. More spastic patients (as assessed by the
limb with maximal Asworth point) walked more slowly both at
the T25FWT (r=0.613; p< 0.001) and the 500MW (r=0.312;
p=0.002). There was a significant negative correlation between
spasticity and the overall quality of life: patients with higher
Asworth points had worse quality of life (r= -0.313; p=0.007).
When corrected with the EDSS points spastic patients still walked
significantly slower than patients without spasticity: 25FWT
16.5£12.7 sec vs 7.1£2.1 sec (p=0.003), 500MW 538.2+230.6 sec
vs 367.5£103,4 sec (p=0.027).
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Conclusions: Spasticity slows down the walking speed of MS
patients and has a negative effect on their quality of life. Therefore
adequate assessment and treatment of spasticity should be a prior-
ity in daily clinical practice.
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Predictors of long term disability progression in patients
with relapsing remitting multiple sclerosis

V. Ignatoval, L. Todorova?, L. Haralanov!

{Clinic of Neurology, Multiprofile Hospital of Active Treatment-
National Cardiology Hospital, *Institute of Biophysics and
Biomedical Engineering, Bulgarian Academy of Sciences, Sofia,
Bulgaria

Introduction: Multiple sclerosis (MS) is a disease with complex
and not fully understood etiology and pathogenesis. Regardless of
the new trends in MS research over the past decade, the clinical
parameters remain crucial for diagnosis, physical disability
assessment, follow up and prognosis of the disease progression.
Aim: to find predictors of increased physical disability and sec-
ondary progression in patients with relapsing remitting MS
(RRMS).

Material and methods: 75 patients with RRMS were followed
for 10 years period after diagnosis of MS. All subjects were on
immunomodulatory therapy. The sample included 50 women and
25 men, aged 32 + 8.7 years during the onset of the disease. The
patient’s demographic characteristics, the presence of co-morbid-
ity, the type of symptoms during the first and second attack (affer-
ent, efferent and combined), the presence of mono- and
polysymptomatic manifestations, the intervals between the first
symptoms and the MS diagnosis, as well as between first and sec-
ond attack, were analyzed.

Results: The baseline EDSS was 1.5+0.48. Within the 10-year
period, 31 of the patients reached EDSS> 4 and 45% of them
experienced secondary progression (EDSS 6). Based on the
decision tree, we defined categorical variables (gender, mono/
polysymtomatic manifestation, afferent/efferent symptoms dur-
ing 1-rst and 2-nd relapse) and continuous variables (age at MS
onset, the above mentioned time intervals) as predictors of
obtaining EDSS >4. Through calculation of the predictive
parameters we established a prognostic score for physical disa-
bility progression. The established score had specificity 82%,
sensitivity 65%, positive predictive value 71% and negative pre-
dictive value 77%.
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Conclusion: our study showed that the course of MS can be pre-
dicted with good accuracy based on early clinical signs, age at the
disease onset and patient’s gender. The introduced score could
help reaching the individual therapeutic approach by providing
directions for choosing appropriate immunomodulatory therapy.
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The effect of the decrease in walking distance and speed
on the quality of life and activities of daily living in
patients with multiple sclerosis

J. Fiivesi!, B. Kirami!, F. Schmidt!, D. Sandi!, K.

Bencsik!, Z.T. Kincses!, Z. Fricska-Nagy!, T. Biernacki!,

L. Vécsei!2

!Department of Neurology, University of Szeged, ’MTA-SZTE
Neuroscience Research Group, Szeged, Hungary

Background: Walking impairment is an important clinical out-
come measure for multiple sclerosis (MS). While the EDSS score
is dependent on the maximum walking distance and the use of
walking aids, it fails to consider the importance of walking speed.
The aim of this study was to assess the effect of walking speed and
distance on the activities of daily living (ADLs) and the quality of
life of MS patients by using a newly developed Hungarian lan-
guage ADL questionnaire for MS.

Methods: The study was carried out at the Department of
Neurology, University of Szeged. The walking ability of consecu-
tive MS patients at the MS Outpatient Unit of the Department was
assessed with the Timed 25-Foot Walk Test (T25FWT) and the
time needed to walk 500 meters (500MW), or the maximum pos-
sible distance with or without a walking aid was recorded. The
validated Hungarian version of the Multiple Sclerosis Quality of
Life Instrument (MSQoL-54) was given to the patients. We devel-
oped a questionnaire specifically for assessing the impact of MS
on walking ability and speed and the effects of walking impair-
ments on ADLs. We translated and adopted to Hungarian some of
the questions from previously existing English language instru-
ments. We also wrote additional questions. The resulting ques-
tionnaire includes 11 questions rated on a scale with five answer
options and 7 questions requiring a ‘Yes/No’ response. Based on
the neurological examination the EDSS scores were determined
and clinical and demographic data of the patients were collected.
Statistical analysis was performed with the SPSS 22.0 statistical
software.

Results: 97 patients were tested. 77% are female, the mean age is
47.6%11.6 years, the mean disease duration is 11.8+6.8 years, the
mean EDSS is 3.0+2.0. 90% have relapsing-remitting clinical
form. There was a significant negative correlation between
MSQoL-54 overall quality of life and T25FWT (p=0.037) and
500MW (p=0.010): patients with higher walking speed had better
quality of life. Patients who walk slower had higher ADL scores
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(having more problems with ADLs): T25FWT (1r=0.432, p<
0.001) and S00MW (r=0.501, p< 0.001). Patients who experience
more problems with ADLs have worse quality of life: ADL and
MSQoL-54 correlation (r=-0.583, p< 0.001).

Conclusions: There is a good correlation between the walking
speed and the ADLs of patients with MS. By measuring the walk-
ing speed we have a quick method to evaluate the amount of prob-
lems they may have in their ADLs.

Disclosure

Dr. Judit Fiivesi: nothing to disclose.
Fabian Schmidt: nothing to disclose.
Besma Kirami: nothing to disclose.

Dr. Daniel Sandi: nothing to disclose

Dr. Klaudia Horvath: nothing to disclose.
Dr. Bence Laczd: nothing to disclose

Dr. Krisztina Bencsik: nothing to disclose.
Dr. Tamas Kincses: nothing to disclose.

Dr. Zsanett Fricska-Nagy: nothing to disclose.
Dr. Tamas Biernacki: notjing to disclose.
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EP1392
Sleep disorders sub-estimated during multiple sclerosis -
study of a series of Algerian patients

B.B. Zahira, B.K. Djaoued
Universite Abou Bekr Belkaid Tlemcen, Tlemcen, Algeria

Introduction: Multiple sclerosis (MS) is an inflammatory auto-
immune disease, a degenerative disorder of the central nervous
system. In the literature, there are few original studies on sleep
disorders and MS that rely on small groups of patients.
Objectives: To evaluate the prevalence of sleep disorders
Identify the most common disorders

Patients and methods: Our study is prospective .The data col-
lected: demographic, clinical form, current disability appreciated
by EDSS, current treatment (interferon) .The Epworth Sleepiness
Scale Sleep Scale (ESS) was used to assess daytime sleepiness. .A
questionnaire: for nocturnal sleep disorders

* 1st component: appreciated the difficulties to fall asleep (initial
insomnia), waking up during the night (average insomnia), night-
mares and behavioral problems during sleep, waking up early in
the morning without falling asleep again (terminal insomnia)

* the second part included the symptoms of MS that affect sleep
Patients excluded from the study are those who are undergoing
treatment or who are taking corticosteroid

Results: 254 patient patients were included in the study. Prevalence
sleep disorders 52.7% .Avoid night-time sleep disorders terminal
insomnia is more common (50.7%), followed by average insomnia
(33%) and initial insomnia (28%) Epworth sleeping scale (ESS)
sleep results of less than 8 in 84%, between 9 and 15 in 15%,
greater than 15 in 0.7% Table III: No relationship between demo-
graphic variables The signs of MS that influenced sleep were pain
(21%), spasticity (18%), and bladder disorders (11%).
Discussion: More than 50% of our patients complained of sleep
disorders, a result similar to the data from the literature.
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-The results of the Epworth Scale, lower and higher values have
been noted by other authors.We did not find any relationship
between sleep disorders and demographic factors. Some authors
have suggested a higher prevalence among women.

-On our patients, sleep disorders did not depend on disability or
clinical form.The majority of authors have not found such rela-
tionships. Signs of MS that influenced sleep are consistent with
other studies. We found a lower prevalence of NST in patients
treated with interferons. These problems are described among the
side effects of the treatment.

Conclusion: Sleep disorders are a serious problem and deserve
more attention in patients with MS. Polysomnography would be
important to detect these long-unknown disorders

Disclosure
nothing to disclose

EP1393

Translation in “Arab” and “Moroccan dialect” adaptation
and validation of the modified fatigue impact scale during
multiple sclerosis

H. Youness!, Z. Abdulhakeem?, H. El Otmani3, B.
Elmoutawakkil3, I. Slassi®, M.A. Rafaii3

INeurology CHU Ibn Rochd, *Neurology CHU IBN ROCHD,
3Hassan II Casablanca, Casablanca, Morocco

Introduction: Fatigue is one of the symptoms not to be over-
looked in multiple sclerosis (MS), it is now an integral part of
management, although it remains poorly understood by the
patient’sfamily and even medical professionals. Modified Fatigue
Impact Scale (MFIS) is the most appropriate tool for assessing
fatigue during MS. In our Arab and Moroccan socio-cultural con-
text, the use of such a scale remains difficult or even impossible
for the majority of patients in routine consultation and therefore
results in an incomplete evaluation of the main complaint.

Study aims:

- Proposing a tool for evaluating fatigue during MS, translated,
adapted and validated tothe Arab and Moroccan population.

- Assessing the prevalence of fatigue during MS in a Moroccan
cohort.

Methods: Prospective cross-sectional study of patients followed
since 1998 for MS according to the 2010 revised Mc Donald’s
criteria. All patients < 60 years of age and exhibiting cognitive
impairment or psychiatric disorders were excluded.

The MFIS was translated into Moroccan Arabic dialect by a rep-
resentative commission of all ethnics. The understanding of the
scale was evaluated by a simple questionnaire after each
interview.

A statistical analysis will be done in correlation with the depres-
sion status of the patients, the degree of disability and disease
progression.

Results: The preliminary results of this study are:

192 patients were evaluated among about 250 patients followed.
Mean age: 36.7 [23-70] with a sex ratio F/H of 1.8

RRMS: 63%; PR 30.9%; PP 6.2%

Average Expanded Disability Status Scale at 4.6;

Muttiple Sclerosis Journal 2018; 24: (S2) 738-980

Level of studies: illiterate 8.5% - primary education 18.3% - sec-
ondary education 35.2% - post graduate education38%.

Fatigue is present in 49.1% of cases and depression is present in
28.6%.

Conclusion: The authors offer, by this study, a translated, adapted
and validated version of the MFISin the Moroccan population.
This practical tool could improve the assessment of Arab and
Moroccan MS patients.

Disclosure
Nothing to disclose

Clinical assessment tools

EP1394

Short-term effects of inpatient multidisciplinary
rehabilitation in multiple sclerosis: clinical predictors
from a large-scale, single-center study

E. Groppo!, A. Signori2, M.P. Sormani?, C. Grosso', D.
Cattaneo?, M. Rovaris!

! Neurorehabilitation Unit - MS Center, Scientific Institute Santa
Maria Nascente, Fondazione Don Gnocchi, Milan, *Section

of Biostatistics, Department of Health Sciences (DISSAL),
University of Genoa, Genoa, 3LaRiCe Lab, Scientific Institute
Santa Maria Nascente, Fondazione Don Gnocchi, Milan, Italy

Background: Multidisciplinary rehabilitation (MDR) can be
effective in improving functional recovery and quality of life
(QoL) in persons with multiple sclerosis (pwMS). The identifica-
tion of possible predictors of inpatient MDR efficacy on the short-
term is important to optimize the access priority and to assess the
cost/benefit profile of this intervention.

Materials and methods: We retrieved clinical charts of pwMS
admitted to our Neurorehabilitation Unit from July,1%, 2011 to
June, 30%, 2016. Subjects’ demographics, disease duration, dis-
ease phenotype, modified Barthel Index (mBI), Expanded
Disability Status Scale (EDSS), pain numerical rating score
(NRS), types of intervention administered (motor, occupational,
speech/swallowing, respiratory, cognitive, psychological) were
collected in a single database. All clinical scales were rated at
admission and discharge. Using a multivariate logistic regression
analysis, we assessed whether clinical and demographics at base-
line, as well as the number of interventions, were predictors of
MDR effects. Improvement at discharge was defined as follows:
for mBI an increase of at least 5 points, for EDSS a 1.0 decrease
for baseline score <5.5 and 0.5 for baseline scores >5.5; for pain
NRS any decrease.

Results: We collected data from 653 pwMS, with a median disease
duration of 15 years. Most of pwMS had a progressive (52.5% sec-
ondary (SP) and 17.5% primary (PP)) and 30% had a relapsing-
remitting (RR) disease course. At admission, median EDSS was
6.5 and mBI 63. At discharge, 65% and 22% of patients improved
for mBI and EDSS, respectively, NRS decreased in 89% of them.
mBI improvement was significantly associated with a disease
duration shorter than 15 years and with access to psychological
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counseling. EDSS improvement was associated with baseline
EDSS scores higher than 6.5, disease duration shorter than 15
years, RR course, female gender and longer duration of the admis-
sion period. Pain NRS improvement was associated with higher
scores at admission and psychological counseling.

Conclusions: Inpatient MDR improved autonomy in activities of
daily living in the majority of admitted pwMS. The effect seems
to be more pronounced in female subjects with shorter disease
duration. More comprehensive scales and measures reflecting
QoL changes are needed to capture the actual effectiveness of
inpatient MDR.

Disclosure

Elisabetta Groppo: nothing to disclose.
Alessio Signori: nothing to disclose.
Maria Pia Sormani: nothing to disclose.
Cristina Grosso: nothing to disclose.
Davide Cattaneo: nothing to disclose.
Marco Rovaris: nothing to disclose.

EP1395
Treatment burden in multiple sclerosis

M.C. Ysrraelit!, M.P. Fiol!, S. Vanotti?, F. Vasquez?, S.
Terrasa3, J. Correale!

!Neuroimmunology, Fundacion Para la Lucha Contra las
Enfermedades Neurologicas de la Infancia (FLENI), *Instituto
de Neurociencias Buenos Aires (INEBA), 3Hospital Italiano de
Buenos Aires (HIBA), Capital Federal, Argentina

Background: Treatment burden refers to the workload healthcare
imposes on patients. It can affect treatment adherence, quality of
life (QoL) and reported outcomes. The Treatment Burden
Questionnaire (TBQ) aims to assess TB for different medical con-
ditions and under varying treatment contexts. The objective of this
study was to assess treatment burden in Multiple Sclerosis (MS)
patients.

Methods: A group of 33 MS patients completed the following
questionnaires and scales: TBQ total and TBQ13, Expanded
Disability Status Scale (EDSS), Multiple Sclerosis Functional
Composite (MSFC), Symbol Digit Modalities Test (SDMT), Brief
International Cognitive Assessment for Multiple Sclerosis
(BICAMS), Multiple Sclerosis International Quality of Life
Questionnaire (MuSiQoL), Fatigue Severity Scale (FSS), MOS
social support scale, Beck Depression Inventory (BDI), Moriski
Medication adherence scale-4 (MMAS-4) and the Hospital Anxiety
and Depression Scale (HADS). Agreement levels between patients
and physicians were studied.

Results: 33 patients (20 females), aged 43.6+12 years, were eval-
uated. Patients with different clinical forms of MS (52.9 % RRMS,
17.6% SPMS, 23.5 % PPMS, 5.9 % CIS),and varying degrees of:
disease duration (10+9.3 years); neurological status (EDSS mean
2.1 range 0-8) and/or type of disease-modifying treatment (inject-
able 26.5%, oral 26.4%, monoclonal antibodies 14.7% or none
32.4%) were included. Total number of pills/ injections (including
symptomatic treatments) used per patient per day was 3.69+2.32.
Presence of comorbidities was also assessed (11.8% were
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smokers, 15.2% had a BMI >30 and 41.1 % had at least one other
vascular risk factor). Mean total TBQ was 38.7+26.2 and TBQ13
was 33+22.6. TBQ showed positive correlation with fatigue (TBQ
total r=0.467, p 0.006) (TBQ13 r=0.512, p 0.002) and negative
correlation with QoL (TBQtotal r=- 0.480, p 0.005) (TBQI3 r
=-0.483, p 0.004). No correlation was observed with EDSS or any
other scale.

Conclusions: In this preliminary study, the TBQ showed adequate
correlation with QoL scales in MS patients. Although further vali-
dation is needed, TBQs may therefore be used as a patient report
outcome, and thus contribute to more tailored drug prescription by
physicians, taking into account not only efficacy and safety of
available treatment modalities, but also degree of treatment bur-
den associated to adherence.

Disclosure

This study was supported by Novartis IIT. In the last three years:
Dr. Ysrraelit has received reimbursement for developing educa-
tional presentations, advisory boards and travel/accommodations
stipends from Merck Argentina, Biogen Argentina, Genzyme
Argentina, Bayer Inc and Novartis Argentina. Dr. Fiol has received
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sory boards and travel/accommodations stipends from Merck
Argentina, Biogen Argentina, Genzyme Argentina, Bayer Inc,
Novartis Argentina and TEVA Argentina. Dr S Vanotti has
received reimbursement for developing educational presentations
from Biogen Argentina and Novartis Argentina.

Dr. Vasquez has received reimbursement for research coaching
presentations and travel/accommodations stipends by Fundacion
MF para el Desarrollo de la Medicina Familiar y la Atencion
Primaria, Argentina.Dr. Terrasa has received reimbursement for
research coaching presentations and travel/accommodations sti-
pends by Fundacion MF para el Desarrollo de la Medicina
Familiar y la Atencion Primaria, Argentina.

Dr Correale is a board member of Merck-Serono Argentina,
Novartis Argentina, Genzyme LATAM, Genzyme global, Biogen-
Idec LATAM, and Merck-Serono LATAM. He is part of the
Steering Committee for the clinical trials of Ofatumumab (Novartis
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Serono LATAM, Biogen-Idec Argentina, Genzyme Argentina,
Novartis Argentina, Novartis LATAM, Novartis Global, and TEVA
Argentina as well as professional travel/accommodations stipends

EP1396
SCOPOUSEP: a predictive model for scoring the severity
of relapses in multiple sclerosis

F. Lejeune!?, A. Chatton?, D.-A. Laplaud'?, S.

Wiertlewski!, G. Edan*5, E. Lepage*s, D. Veillard®, S.
Hamonic®, N. Jousset”, F. Le Frére?, K. Lataste8, J.-C.

Ouallet®, B. Brochet®, A. Ruet8, Y. Foucher??, L. Michel*?
!Department of Neurology, CHU Nantes, *Centre de Recherche
en Transplantation et Immunologie, INSERM U 1064, 3INSERM
UMR 1246 - SPHERE, Nantes University, Tours University,
Nantes, *Department of Neurology, CHU Rennes, °Clinical
Investigation Center Inserm 1214, CHU Nantes, °Department
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of Public Health, CHU Rennes, Rennes, "Clinical Investigation
Center Inserm 1214, CHU Nantes, Nantes, $Department of
Neurology, CHU Bordeaux, Bordeaux, “CHU Nantes, Nantes,
France

Background: In multiple sclerosis (MS), severity and symptoms
of relapses are highly variable and the residual disability is diffi-
cult to predict.

We aimed to develop a clinical-based model for predicting the risk
of disease progression at six months post-relapse in MS patients.
Methods: For learning and internal validation, we used data of
the COPOUSEP (« Corticothérapie Orale dans les Poussées de
Sclérose en Plaques ») study. It consisted in 186 patients, aged 18
to 55, respecting the 2005 McDonald criteria and having an
EDSS <5 at inclusion. The predictive outcome was defined as an
increase of >1 point of EDSS six months after relapse. We stud-
ied the following prognostic factors: gender, age, disease dura-
tion and disease modifying therapy at relapse time, EDSS before
and during the relapse, and symptoms of the relapse (motor, sen-
sory dysfunction, visual or cerebellar impairment, cranial nerve
dysfunction, bladder/bowels disorders, or cognitive impairment).
We used a logistic regression with LASSO penalization to con-
struct the model and Bootstrap Cross-validation for internal vali-
dation. The model was externally validated by using a cohort
constituted by 174 patients followed in Bordeaux University
Hospital.

Results: Patients experienced mostly sensory disturbances (74%)
and motor dysfunction (39%). Six factors were retained to con-
struct the SCOPOUSEP model (“SCOring des POUssées de
Sclérose en Plaques™): age > 40 yo, an increase of EDSS at relapse
time higher than 1.5 points, disease duration, EDSS higher to or
equal than 1 point before relapse, proprioceptive ataxia and sub-
jective sensory disorders. The model presented acceptable dis-
criminative capacities for both the internal (AUC=0.82, CI95%
from 0.72 to 0.91) and external (AUC=0.71, C195% from 0.61 to
0.79) validations.

Conclusion: We developed and validated a simple predictive
model to help neurologists to evaluate the severity of a relapse in
daily practice as defined by the risk of progression 6 months after
the relapse.

Disclosure
All : Nothing to disclose

EP1397

Validation study of the MS-COG-e scale at 60 seconds cut-
off point. A new electronic and brief neuropsychological
scale to detect cognitive impairment (CI) in patients with
multiple sclerosis (MS)

J.E. Meca Lallana'2, J.M. Prieto Gonzalez3, J. Jimenez
Veiga?4, E. Carreon Guarnizo?4, I. Jimenez Martin3,
A. Sistiaga Berrondo3, R. Carles Dies?*, R. Hernandez
Clares?*, E. Garcia Molina*, M. Cerdan Sanchez?, E.
Costa Arpin?, I. Croitoru’, T. Castillo Trivifio®, J.M.
Cabrera Maqueda®, L. Fuentes Rumi?, J. Olascoaga
Urtaza’
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2Clinical Neuroimmunology and Multiple Sclerosis Cathedra.
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Introduction: Although CI is common in MS patients it is difficult
to detect in clinical practice, and high sensitivity and specificity
cognitive tests for diagnosis such as the Brief Repeatable Battery
of Neuropsychological test (BRB-N), require the intervention of
neuropsychologists or trained personnel. The MS-COG-e con-
sisted of electronically-matched 10 pairs of pictograms and was
developed as an easy-to-administer CI screening tool. The
MS-COG-e assesses memory, speed of information processing,
attention and frontal executive functions.

Objective: To validate an electronic and brief screening scale
(MS-COG-¢e) for CI among MS patients.

Methods: Cross-sectional, observational study that included adult
patients, diagnosed with MS (McDonald 2010), Expanded
Disability Status Scale (EDSS) score < 6.5, no relapses/corticos-
teroid treatment within last 2 months and no depression symptoms
(according to the Beck Depression Inventory[BDI-II]). Patients
completed on the same day (among others) the BRB-N (“gold-
standard” for MS patients) and MS-COG-e (higher scores more
CI): pictogram-score (0-10 matchings) and pictogram-time (0-600
seconds). The MS-COG-e feasibility, reliability test-retest (coef-
ficient of intraclass correlation [IC]) and predictivity (receiver
operating characteristic [ROC] curve) were assessed.

Results: 194 patients (59% female) were included from 3 Spanish
centres: mean (standard deviation) age of 42(9) years, mean MS
evolution of 10(7) years, 90% had relapsing-remitting MS, 86%
had disease-modifying treatment and median (interquartile range)
EDSS of 2.0 (1.0-3.5). According to BRB-N, 27% of patients had
CI. All patients did the pictogram with pictogram-time ceiling
effects only in CI patients. The IC and ROC curve were 0.09 and
0.57 for pictogram-score, and 0.48 and 0.71 for pictogram-time.
At cut-off point > 60 seconds reaches a sensitivity=0.75 and a
specificity=0.51.

Conclusions: The MS-COG-¢e showed good psychometric prop-
erties and time to complete the pictogram had an acceptable diag-
nostic accuracy in patients with low disability (median EDSS=2).
This easy and quick tool can help neurologists to identify CI in
MS patients that should be further assessed by neuropsychologists
to confirm CI diagnosis.

Disclosure

This study has been done through a funding from UCAM,
Universidad Catdlica San Antonio de Murcia.
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EP1398

Longitudinal assessment of upper limb function by an
engineered glove reveals a deterioration not captured by
the EDSS over 7 years in patients with multiple sclerosis

C. Lapuccil, L. Carmisciano?, A. Signori?, L. Bonzano?, L.
Nesi?, A. Laroni3, M. Pardini3, F. Bovis2, G.L. Mancardi3,

A. Uccelli3, M.P. Sormani?

!Department of Neuroscience, Rehabilitation, Ophthalmology,
Genetics, Maternal and Child Health (DINOGMI), University
of Genova, *Biostatistics Unit, 3Department of Neuroscience,
Rehabilitation, Ophthalmology, Genetics, Maternal and Child
Health (DINOGMI), University of Genoa, Genoa, Italy

Introduction: An engineered glove (Hand Test System, HTS) has
been previously used to quantitatively measure impairment in fin-
ger movements in a cohort of patients with MS (pwMS), showing
good cross-sectional correlations of upper limb impairment with
clinical measures (EDSS and SDMT).

Objectives: To evaluate whether the HTS is able to detect a dete-
rioration in upper limb function over a follow up period of 7 years
in a group of patients with stable EDSS.

Methods: We re-evaluated the finger motor function in 17 pwMS
with stable EDSS and 17 age-matched healthy controls (HC) after
a mean follow up of 6.7 years (range 5.9-8.3 years). All the sub-
jects performed 60-sec repetitive fingers-to-thumb opposition
sequences with their dominant hand at maximal velocity and
bimanually paced by a metronome. The HTS glove was used to
calculate motor performance parameters such as the maximum
movement rate (RATE),the inter-hand interval (IHI), and the
number of correct sequences for each task. All the patients had a
baseline clinical assessment by EDSS, Timed 25-Foot Walk
(T25FW), 9-Hole Peg Test (9HPT) and PASAT. Mann Whitney U
test was used to compare HTS parameters changes between HC
and pwMS and the Spearman correlation coefficient to assess cor-
relations of baseline disease status with HTS parameters changes.
Results: The EDSS was stable over the follow up for all the
included patients (mean age 43 years, disease duration 12 years,
EDSS 2.3). As compared to HC pwMS had a decrease over follow
up in the number of correct sequences when performing the task
at maximal velocity (mean change: -1.5 in pwMS vs +4.0 in HC,
p=0.038) and bimanually paced by a metronome (mean change:
-3.5 in pwMS vs +4.1 in HC, p=0.002). There was no significantly
different change between pwMS and HC in the RATE and in the
IHI. In pwMS the change in the number of correct sequences
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obtained at maximal velocity significantly correlated with base-
line EDSS (r=-0.60, p=0.01), while the change in the number of
correct sequences obtained bimanually paced by a metronome
correlated with baseline PASAT (r=0.47, p=0.05).

Conclusions: The sensor-engineered glove is a simple and quan-
titative device to assess upper limb function and it was able to
detect a decline in upper limb function in patients with stable
EDSS over a 7 years follow up period; this tool can represent a
promising method to enrich the disability progression assessment
in pwMS.
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Social functioning with regard to impact of the disease in
the patients with multiple sclerosis

A. Pokryszko-Dragan!, K. Marschollek?, A. Chojko?, M.
Karasek?, A. Kardys$?, P. Marschollek?, E. Gruszka!, M.
Nowakowska-Kotas!, S. Budrewicz!

Dpt of Neurology, Wroclaw Medical University, *Students’
Scientific Club, Wroclaw Medical University, Wroclaw, Poland

Disability due to multiple sclerosis (MS) may influence the
patients” psychosocial condition. The aim of the study was to
assess social functioning of MS patients with regard to the dis-
ease-related variables.

The study comprised 200 MS patients (140 females, 60 males,
aged 24-69 years), followed-up at the Department of Neurology.
The data on MS course, current treatment and degree of disability
(Expanded Disability Status Scale - EDSS) were obtained from
medical records. The World Health Organization Disability
Assessment Schedule (WHODAS) was used to assess disability
impact upon social functioning; Beck Depression Inventory (BDI)
- to evaluate depression. Self-administered questionnaire on demo-
graphics, major complaints and patients” perception of treatment
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was also applied. The results were statistically analyzed using gen-
eral linear models.

Mean MS duration was 10.1 years, mean EDSS score - 3.15, 174
patients received disease-modifying treatment. Total WHODAS
results for 32.8% of patients were between 75 and 90 %o and for
27.4% above 90 %o compared to the population norms. 34.8% of
respondents had highest scores in “participation in society”,
13.4% -"understanding and communicating” and 3.9% - “getting
along with people” categories of WHODAS. According to BDI,
14.4% of patients had mild depression and 17.3% - moderate to
severe one. Mobility problems, fatigue and visual deficit were
most frequently reported as major complaints (39.8%, 23.9% and
17.4%, respectively).

Total or partial results of WHODAS did not show significant rela-
tionships with age, gender, MS duration, EDSS or treatment.
Total WHODAS result correlated significantly with BDI score
(p< 0.001; B 0.73) and mobility problems as the major complaint
(p< 0.001; B 0.25). WHODAS score in “participation in society”
correlated with BDI score (p< 0.001, B 0.65) and mobility prob-
lems or headache and vertigo as major complaints (p< 0.001, 8
0.26; p=0.02, B 0.13, respectively). WHODAS score in “under-
standing and communicating” correlated with BDI score (p<
0.001, B 0.56) and visual deficit and fatigue as major complaints
(p=0.006, B 0.16, p=0.017, B 0.14, respectively)

The impact of MS substantially affects the patients” social function-
ing, which is associated with increased risk for depression. Specific
symptoms of neurological deficit influence social functioning more
than general disease-related variables. These aspects deserve atten-
tion during individualized follow-up of the MS patients.

Disclosure

Anna Pokryszko-Dragan : nothing to disclose
Karol Marschollek: nothing to disclose
Aleksandra Chojko: nothing to disclose
Magdalena Karasek: nothing to disclose
Adam Kardys: nothing to disclose

Pawel Marschollek: nothing to disclose

Ewa Gruszka: nothing to disclose

Marta Nowakowska-Kotas: nothing to disclose
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Validity and potential added value of multi-domain
computerized cognitive assessment for patients with
multiple sclerosis
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B. Bumstead?, L. Fafard’, J. Srinivasan®, M. Buhse’, K.
Blitz?, I. Topalli’, M. Gudesblatt?
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Group, Georgetown University Hospital, Washington DC, WA,
3South Shore Neurologic Associates, Patchogue, °Stony Brook
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Background: The Minimal Assessment of Cognitive Function in
MS (MACFIMS) is recommended for neuropsychological assess-
ment of people with multiple sclerosis (PwMS). The need for a
trained test supervisor and the difficult process to obtain normal-
ized scores, are among the many obstacles for its widespread
implementation.

Aim: To assess the construct, criterion and predictive validity of a
computerized, multi-domain cognitive assessment battery (CAB,
NeuroTrax) in MS.

Methods: Principle component factor analysis was used to assess
construct validity. For criterion validity analysis the gold standard
definition of cognitive impairment was a score of >=1.5SD below
average on at least one cognitive domain, according to MACFIMS
normative data. Logistic regression models were used to explore
whether computerized cognitive scores can predict vocational dis-
ability among PwMS.

Results: 81 patients with MS (Age: 45 + 8.1, Female: 59 (73%),
EDSS: 4 £ 1.7) and 15 healthy controls (HC) completed both
MACFIMS and CAB-NeuroTrax on the same day. Computerized
cognitive scores of MS patients were significantly lower than those
of HC for the memory, information processing speed (IPS), work-
ing memory, executive function, attention, visual spatial and motor
domains. Traditional and computerized tests of memory, IPS, visual
spatial and executive function converged by factor analysis.
Computerized tests could detect cognitive impairment, as defined
by MACFIMS, with 80% sensitivity and 73% specificity. PwMS
with cognitive impairment detected only by the computerized bat-
tery had significantly slower reaction times and significantly higher
rate of unemployment compared with those who were found nor-
mal by both batteries. Computerized tests predicted unemployment
among PwMS, independent of depression and EDSS.

Conclusion: This specific computerized assessment battery is valid
for cognitive screening of people with MS. PwMS with normal
cognitive function by MACFIMS, but impaired by the computer-
ized battery, had increased risk for unemployment and had slower
reaction times, implying for improved sensitivity rather than poor
specificity of the computerized battery. Multi-dimensional cogni-
tive screening analysis has value in routine MS care.

Disclosure
All authors have nothing to disclose
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Factors associated with falls in multiple sclerosis

R. Macaityté, D. Mickeviciené, E. Sukockieng, V.
Danielius, V. Stankunavicité

Lithuanian University of Health Sciences, Medical academy,
Kaunas, Lithuania

Background: Falls are common in patients with multiple sclero-
sis and cause injuries, affect self-confidence and mobility. It is
important to recognize main risk factors and causes that could pre-
dict future falls.

Objective: to investigate demographic and clinical factors predis-
posing falls of the patients with multiple sclerosis and to compare
these parameters in the fallers and non-fallers groups.

journals.sagepub.com/home/ms;j
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Methods: It was a prospective study of the patients with relaps-
ing-remitting multiple sclerosis in remission with the disease
modifying treatment and the Expanded Disability Status Scale
(EDSS) < 6.5. Patients were asked to fill the original question-
naire about falls, numeric severity of fatigue scale; Hospital
Anxiety and Depression Scale (HAD); Symbol Digit Modalities
Test (SDMT). Patients were divided to fallers and non-fallers
groups according to number of falls past 6 months. Demographic
and clinical parameters were compared in these groups.

Results: We analyzed data from 69 patients. 21 (30,4%) of them
fell one or more times past 6 months and were included in the fall-
ers group, 48 (69,6%) haven’t fell and were included to non-fallers
group. Groups were similar by age (p= 0,469), gender (p=0,378)
and disease duration (p=0,527). Mean of falls was 3,57+0,62. Falls
were severe for 9 patients (42,9% of fallers) with trauma (bruises,
fractures, sprains). Significant higher disability status was found
for the fallers (EDSS for the fallers 3,6+1,45, the non-fallers
2,37£1,13 (p=0,001)). Self-reported numeric severity of fatigue
scale difference was not found (p=0,692). Significantly higher
HAD score was found in the fallers group (anxiety for the fallers
11,05+11,36, the non-fallers 6+3,82; p=0,005; depression for the
fallers 8,24+12,27, the non-fallers 3,58+3,16, p=0,006). Cognitive
status using SDMT didn’t differ (p=0,097). We found significant
odds ratio (OR) for falls using binary logistic regression, consider-
ing to variables significantly predicting falls in one-dimentional
analysis (HAD depression score >4,5 OR 5,394[1,313-22,157],
EDSS>2,25 OR 5,265[1,603-17,29]; Anxiety score >7,5 OR 4,64
[1,42-15,14], EDSS>2,25, OR 6,78 [1,66-27,67])

Conclusion: More than one quarter of patient suffered falls past 6
months. We found significant difference in disability status, anxi-
ety and depression levels that could increase risk of falls.

Disclosure

Raminta Macaityté - nothing to disclose
Dalia Mickevi¢iené - nothing to disclose
Eglé Sukockiené - nothing to disclose
Vytautas Danielius - nothing to disclose
Vitalija Stankunaviciiité - nothing to disclose
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Upper limb function in MS: correlation between
instrumental and clinical scale

C. Solaro!, G. Brichetto?, M. Mueller?, D. Cattaneo?,

R. Bertoni?, F. Patti*, A. Pappalardo®, L. Prosperini®, L.
Castelli®, D. Marengo’

Dept. of Rehabilitation, ‘Mons. L. Novarese’ Hospital,
Moncrivello (VC), 2Scientific Research Area, Italian Multiple
Sclerosis Foundation (FISM), Genova, Don Gnocchi
Foundation, Milano, *MS Center Institute of Neurological
Sciences - University of Catania, >MS Center Institute of
Neurological Sciences, University of Catania, Catania, *Dept.
of Neurology and Psychiatry, Sapienza University, Roma,
’Department of Psychology, University of Turin, Torino, Italy

Background: Unlike lower limb dysfunction in MS, there are no
validated, self-administered scale and normative data, that assess
different dimensions for upper limb functions.

journals.sagepub.com/home/msj

Materials and methods: The main aim of this study is to create a

set normative data for both objective and subjective scores; cor-

relate upper limb function scales’ scores with subjective scales’
score.

183 patients has been enrolled: 125 F/58 M; mean age: 47,18

years; mean EDSS: 4.05; mean disease duration: 14,12 years; 117

RRMS, 47 SPMS, 18 PPMS. They were evaluated using: Hand

grip strength; 9 HOLE PEG TEST (HPT); Box and block (BB);

MAM-36; DASH.

Results: The results obtained has been (mean): MAM36 (0-100):

72.77; DASH (0-100): 28.52; MFIS (Physical): 16.76; MFIS

(Cognitive): 11.61; MFIS (Psychosocial): 3.09; MFIS (Total):

31.46; HAND-GRIP (r): 39.86; HAND-GRIP (1): 36.86; BB(r):

45.75 BB(1): 44.93; 9HPT (right): 27.93; 9HPT (left): 30.88.

Correlation between upper-extremity function tests (* p< .05 **

p<.01) BBleft vs right: 0.88**; 9HPT(Right) vs BB(right): -.47**;

9HPT(Right) vs BB(left): -.38%*; OHPT(left) vs BB(right): -.35%*;

9HPT(left) vs BB(left): -.41**; 9HPT(left) vs BB(right): .63*%;

HAND-GRIP (Right) vs BB(Right): .09; HAND-GRIP (Right) vs

BB(left) -.01; HAND-GRIP (Right) vs 9 HPT(Right): -.06; HAND-

GRIP (Right) vs 9 HPT(Left): 0.01; HAND-GRIP (Left) vs

BB(Right): 0.01; HAND-GRIP (Left) vs BB(Left): .03; 9 HPT(Right)

vs HAND-GRIP (Left): .04; HAND-GRIP (Left) vs 9 HPT(Left):

-.06; HAND-GRIP (Left) vs HAND-GRIP (Right): .85%*.

Discussion and conclusion: In conclusion, we found:

- A strong inter-correlation between right and left hand scores for
BB, 9HPT and hand-grip

- A moderate negative correlation between BB and 9HPT, but not
a correlation with Hand-grip score.

- A strong negative correlation between MAM-36 and DASH
scores: both scores shows moderate-to-strong correlations with
MFIS variables

- A moderate correlation between DASH and MAM36 with BB
and 9HPT, while correlation with hand-grip was small

Disclosure

Dr. Solaro, Dr. Patti and Dr. Prosperini served on advisory boards
of the following companies: Biogen Idec, Merck Serono. He
received speaking honoraria from Bayer Schering, Biogen Idec,
Merck Serono, Almirall, Teva, Genzyme. He received research
grants and support from the Italian MS Society Research
Foundation (Fondazione Italiana Sclerosi Multipla)
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Pilot Study of Telemedicine in multiple sclerosis to
evaluate the effectiveness of a telecommunication system
for the detection of the clinical activity of the disease

in the number of relapses with respect to the standard
clinical practice. TELEM
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Introduction: Telemedicine is a method to provide health care
services at a distant site.The objective of this study was to meas-
ure the ability of telemedicine to detect relapses in patients with
Multiple Sclerosis (MS). The second aim was to observe the dif-
ference between patients with cognitive impairment and cognitive
preservation.

Methods: 130 patients under treatment with first-line drugs for
MS who had the computer skills to access to a web platform cre-
ated by this study were recruited. The patients had to answer sur-
veys about their clinical status and were randomized in two
groups: survey (intervention) and non-survey (control). Also,
three visits were made during the study: the basal visit, visit 6 and
visit 12 months. All patients fulfilled questionnaires of mood,
health, satisfaction with health services and adherence to treat-
ment. They performed the Multiple Sclerosis Functional
Composite (MSFC), and the Expanded Disability Status Scale
(EDSS). The cognitive status was estimated using two tests for
cognitive ability measurement: the Symbol Digit Modalities Test
(SDMT) and the Paced Auditory Serial Addition Test (PASAT)
and a classification was done: cognitive impairment/ suspected
impairment/ cognitive preservation.

Results: The sensitivity of the platform survey was 100% and the
specificity 96.5%. Both groups were equivalent in all the analyzed
features, with the exception of the EDSS, which was significantly
higher in the intervention group than in the control group (mean 0
vs. 1). There were no more relapses in the survey/intervention
group (average 0 vs. 0). Patients with cognitive impairment had a
worse mood at the beginning of the study and were less satisfied
with the health services received than the cognitively preserved,
but they showed the same adherence as them.

Conclusions: Telemedicine can be a useful tool in detecting
relapses in MS patients and cognition is an important factor in
health and mood of patients with multiple sclerosis.

Disclosure
This study has been sponsored by Novartis
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Coping in multiple sclerosis: qualitative analysis of
themes

C.A. Young!?, H. Ando', R. Cousins?, TONiC study

group

!Walton Centre NHS Trust, 2University of Liverpool, ’Hope
University, Liverpool, United Kingdom

Background: Foundational qualitative work with people with
Multiple Sclerosis (pwMS), for the Trajectories of Outcomes in
Neurological Conditions study, confirmed the influence of coping on
quality of life. Pilot quantitative work used the Coping Orientations
to Problems Experienced (COPE60) scale, but cognitive debriefing
showed that pwMS felt that the wording of the items lacked validity.
MS was perceived as different from any previous challenge they had
experienced and to their perception, they were drawing on unfamiliar
strategies in order to reduce the stress of living with MS.

Objective: To identify the concepts and domains relevant to cop-
ing in MS.

Muttiple Sclerosis Journal 2018; 24: (S2) 738-980

Method: One-to-one interviews were done with a wide range of
pwMS, transcribed and subjected to thematic analysis, until no
new themes emerged.

Results: Saturation of themes was achieved by 43 interviews.
Participants were mostly female (62.8%), age range 20-75 years,
illness duration 0.5-45 years, with a range of disability as meas-
ured by EDSS; 16 (37%) had relapsing, 13 (30%) primary pro-
gressive and 14 (33%) secondary progressive disease.
Participants felt MS posed a unique stressor as it is incurable,
long-term and the future course cannot be predicted. Coping
required acceptance, whether to unexpected relapses or inexora-
ble progression. PwMS talked about the importance of activity to
assist with coping, by continuing normal activities and interests,
although that might require pacing, flexibility and a stepwise
approach. They sought some aspect of their life they felt they
could preserve despite their MS, this might be tangible like a
hobby or a personal characteristic like religious belief.

PwMS stressed the importance of maintaining an optimistic,
determined and self-reliant attitude. To achieve this, they cited a
range of strategies, such as ‘looking on the bright side’, compar-
ing themselves positively to others with MS, reframing, or
remembering past successes to boost confidence. Humour was
used to defuse the stress of coping with MS.

In practical terms, some pwMS found social support from family,
friends, other pwMS and professionals useful for coping. They
occasionally used information-seeking, alternative therapies or
meditation.

Conclusion: PwMS feel that MS requires them to develop new
coping capacities and they use a range of strategies such as accept-
ance, activity, and cultivating a positive mindset. These themes
are reported by pwMS throughout the disease course.

Disclosure

Young CA, Ando H and Cousins R declare no conflicts of interest
for this work. The TONIC study was supported by unrestricted
grant support from NIHR, MNDA, Walton Neuroscience Charity,
Biogen, Genzyme, Merck, Novartis, Roche, Teva.
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Fatigue, patient reported outcomes, and sleep apnea in
people with multiple sclerosis: perception is insufficient to
just sleep on it

A. Giannuzzi, J. Srinivasan, A. Cascone, K. Wissemann,

M. Taddeo, L. Fafard, B. Bumstead, M. Zarif, M. Buhse,

M. Gudesblatt

South Shore Neurologic Association PC, Patchogue, NY, United
States

Background: Fatigue is a common and disabling symptom in
people with MS (PwMS). Presence and degree of fatigue in
PwMS primarily relies on patient self-reported outcomes (PRO).
PRO fatigue, sleep disturbance/OSA may be unreliable. Prior
studies utilizing polysomnography (PSG) to evaluate fatigue in a
population of PwMS are typically limited by the small patient
sample size, limiting characterization of the spectrum of sleep dis-
orders. Epworth Sleepiness Scale (ESS) is commonly used to

journals.sagepub.com/home/ms;j
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screen for the presence of sleep disorders (ESS>10) and the FSS
has been utilized to screen PWMS for the presence of high fatigue
(FSS>36). The presence of OSA is defined by PSG (Apnea-
Hypopnea Index (AHI) >5). The relationship of these PRO in
PwMS with the presence or absence of OSA PwMS who report
fatigue has not been explored.

Objective: To explore the relationship of both FSS and ESS in
PwMS who report fatigue to PSG identified obstructive sleep
apnea (OSA).

Methods: Retrospective analysis of PwMS who reported fatigue,
and were not previously diagnosed as having OSA, and who
agreed to have overnight PSG studies.

Results: 292 PwMS (average age 47.3 = 10.7 years, 81.4%
female). 61% (n=177) of PwWMS had PSG OSA (AHI >5). Of
these, 55% had ESS<10 and 45% had ESS>10 (n=95). OSA
severity (None: AHI< 4.9, Mild: 5< AHI< 19.9, Moderate: 20<
AHI< 39.9, Severe: AHI>40) relationship to ESS score revealed:
24% ESS<10 and 20% with ESS>10 had no OSA; 46% ESS<10
and 44% with ESS>10 had mild OSA; 19% ESS<10 and 17%
with ESS>10 had moderate OSA; and 11% ESS<10 and 20% with
ESS>10 had severe OSA. Of the 61% PwMS with OSA: 18%
FSS< 36 and 82% had FSS>36 (n=148). However, when the OSA
severity and FSS scores are explored along a continuum: 46%
FSS< 36 and 43% with FSS>36 had no OSA; 29% FSS< 36 and
37% with FSS>36 had mild OSA; 18% FSS< 36 and 12% with
FSS>36 had moderate OSA, and 7% FSS< 36 and 9% with
FSS>36 had severe OSA.

Conclusions: PRO investigation in PWMS by either/both FSS and
ESS are insufficient to predict the presence of PSG documented
OSA in PWMS. Overnight PSG is required to identify the pres-
ence and degree of OSA in PWMS. Since fatigue related to OSA is
treatable, a high index of suspicion for OSA in PwMS who report
fatigue should be present regardless of the FSS or ESS scores.
Comprehensive evaluation of all factors potentially contributing
to fatigue in PwMS, is warranted so that appropriate treatment
intervention can be addressed.
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(This study was supported by Teva):
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Multiple sclerosis and EDSS: a closer inspection of the
Walking Scale finds erratic walking
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South Shore Neurologic Association PC, Patchogue, NY, United
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Background: Disease burden in people with Multiple Sclerosis
(PwMS) is traditionally quantified by EDSS. A digital gait-mat
(Gaitrite) quantifies multiple gait dimensions including: base of sup-
port (BoS), stride length (StrL), step length(StpL), double
support(DS), single support(SS), and a global score (Functional
Ambulation Profile-FAP). A 20% change in velocity is defined sig-
nificant despite variability within EDSS groups. Use of comprehen-
sive analytics could identify disability prior to critical progression
thresholds being passed. Defining the window of opportunity to inter-
vene prior to the appearance of disability might improve MS care.
Objective: Explore the relationship of objective gait domains for
preferred waking speed (PWS) within homologous EDSS groups
in PwMS.

Methods: Cross sectional retrospective analysis of PwMS who
underwent computerized gait analysis in the course of routine
care, EDSS < 6.5. EDSS scores were grouped: 0-2.5 (low). 3-4.5
(medium), and 5-6.5 (high). Mean (M), standard deviation (SD)
and percent variability (coefficient of variation) were calculated
for each EDSS group for FAP, BoS, StrL, StpL, DS, SS.

Results: 255 PwMS, 72% female, age range 46+/-10 years. Gait
domain values and variability within the EDSS were identified:
EDSS 0-2.5 FAP:9438M, 8.23SD, 8.73%, EDSS 3-4.5:
FAP:82.53M, 16.75SD, 20.30%, EDSS 5-6.5 FAP:58.03M,
16.24SD, 28.19%; EDSS 0-2.5 BoS:10.76M, 3.74SD, 34.81%,
EDSS 3-4.5 BoS:13.66M, 4.56SD, 33.34%, EDSS 5-.6.5
BoS:11.93M, 4.67SD, 39.46%; EDSS 0-2.5 StrL:130.59M,
18.03SD, 13.81%, EDSS 3-4.5 StrL:107.98M, 23.41SD, 21.68%,
EDSS5-6.5 StrL:81.21M, 23.61SD, 29.28%. EDSS 0-2.5 StpL:
64.88M, 9.02SD, 13.91%, EDSS 3-4.5 StpL:53.66M, 11.71SD,
21.82%, EDSS 5-6.5 StpL:39.90M, 10.89SD, 27.49%; EDSS
0-2.5 SS:36.80M, 2.85SD, 7.74%, EDSS 3-4.5 SS:34.13M,
2.76SD, 8.07%, EDSS 5-6.5 SS:28.69M, 9.79SD, 34.37%; EDSS
0-2.5 DS:26.76M, 5.06SD, 18.90%, EDSS 3-4.5 DS:31.85M,
5.45S8D, 17.13%, and EDSS 5-6.5 DS:44.83M, 17.13SD, 25.57%.
Conclusion: Quantified gait abnormalities in PWMS demonstrate
variability within EDSS groups; the degree of variability in some
homologous groups were >20%. The degree of variability increased
across EDSS groups, and with increasing disability suggests that
groups of “homologous” physical disability within the EDSS are not
homologous. Patient centric quantified analysis of disease impact/
change might improve choice/timing of treatment interventions.
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(This research was not supported by outside funding):
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Assessment of cognitive function in early stages of
multiple sclerosis. Validation of BICAMS in Norway

E. Skorve!2, A.J. Lundervold3, @. Torkildsen!2, K.-M.

Myhr! 24

!Department of Neurology, Haukeland University Hospital,
2Norwegian Multiple Sclerosis Competence Center, 3Department
for Biological and Medical Psychology, *Department for Clinical
Medicine, University of Bergen, Bergen, Norway

Background: Cognitive dysfunction is well-documented in the
early stages of multiple sclerosis. The frequency varies between
20 % - 65 % across different studies. In a Norwegian project we
aim to validate the Brief International Cognitive Assessment in
Multiple Sclerosis (BICAMS) in a sample of MS patients diag-
nosed in 2014-2016, with onset of symptoms no more than 3 years
previous to diagnosis. We aim to establish BICAMS as a screen-
ing tool to identify patients in need of intervention and/or adapta-
tion regarding work or school.

Method: Processing speed, verbal and visual memory are cogni-
tive functions known to be affected in MS patients, assessed in
BICAMS by Symbol Digit Modality Test (SDMT), the learning
part of both California Verbal Learning Test (CVLT-II) and Brief
Visuospatial Memory Test-Revised (BVMT-R), respectively.
Fatigue, depression and anxiety are assessed by self-reports on the
Fatigue Scale for Motor and Cognitive Functions (FSMC) and the
Hospital Anxiety and Depression Scale (HADS) prior to testing.
In addition, the 9HPT, T25FW and a full neurological exam are
performed to evaluate physical symptoms and EDSS-score.
Healthy controls are tested with BICAMS and complete the
HADS. Demographical data regarding employment and education
are reported by the participants.

Results: Altogether 68 patients (44 female, 24 male, mean age 37) and
58 healthy controls (41 female, 17 male, mean age 38) were tested
with BICAMS at baseline. A total of 31 healthy controls were ran-
domly selected for retesting after 7-36 days (mean interval 19.5 days)
after baseline. Both SDMT and BVMT-R achieved good test-retest
reliability with r=0.79 and r=0.71, respectively. The CVLT achieved
an adequate r-value of 0.67. The MS-patients showed a statistically
significant difference compared to controls for CVLT (p=0.003) and
BVMT-R (p= 0.022), but not for SDMT (p=0.778). With cognitive
deficit defined as a test result lower than 1.5 standard deviations below
the mean for the control group, 30.9 % of the patients show signs of
cognitive deficit according to CVLT-IIL Correspondingly 22.1 % were
identified by BVMT-R and 10.3 % by SDMT.

Conclusion: The BICAMS seems to be a reliable test battery for
screening cognitive deficit in Norwegian MS-patients. The results
regarding the SDMT indicate that this may be the weakest part of
this battery in contrast to other studies. Further analysis of data
and validation procedures are ongoing.

Disclosure
e E. Skorve has received speaker honoraria from Norvartis
Norway.

e A. Lundervold has no conflict of interest
. Torkildsen has participated on a scientific advisory board
for Biogen, Merck and Sanofi-Genzyme, and received
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Novartis Norway, Biogen and, Sanofi-Genzyme; received
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and received unrestricted research support from, Sanofi-
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A preliminary investigation into the relationship between
the Multiple Sclerosis Walking Scale (MSWS-12) and an
objective multi-dimensional digital gait analysis

M. Gudesblatt, S. Trebing, C. Burke, S. Tan, K. Wissemann, J.
Srinivasan, R. Julius, M. Zarif, B. Bumstead, L. Fafard, M. Buhse
South Shore Neurologic Association PC, Patchogue, NY, United
States

Objective: Explore the relationship of MSWS-12, a patient-
reported outcome (PRO) of walking ability in people with
Multiple Sclerosis (PwMS), to an objective multi-dimensional
gait analysis.

Background: MS commonly impacts ambulation. Disease
impact/progression is commonly measured by PRO, EDSS, adap-
tive devices or MRI. Quantifying subtle important disease varia-
bility not captured by traditional approaches that represent critical
thresholds/reserve of progression maybe important to improve
clinical decision making to optimize disease modifying therapy
choice. Improved objective multi-dimensional metrics could
address an unmet need to identify treatment needs contributing to
an ability/disability continuum.

Methods: Retrospective analysis of PwWMS who completed both
MSWS-12 and GAITRite, in the course of routine care, each
within 6 months. Multivariate regression modeling was used to
analyze the relationships between MSWS-12 and 15 objective
digital gait domains (DGD).

Results: 16 PwMS (50% female, average age = 55.7+10.8) com-
pleted testing. DGD correlations were: 80% (12/15) high-strength
(r>0.50) with MSWS-12 including- base of support (1=0.69, p<
0.01), stride-length (right r=0.71, p< 0.01; left r=0.71, p< 0.01)
legs, step-length (right r=0.69, P< 0.01; left r=0.73, p< 0.01) legs,
% gait-cycle double-support (1=0.66, p< 0.01), % gait-cycle sin-
gle-leg support (right r=0.54, p< 0.05; left =0.72, p< 0.01), leg-
stance (right r=0.58, p< 0.05; left r=0.55, p< 0.05), cycle-time
(r=0.55, p< 0.05), step-time (right r=0.60, p< 0.05; left r=0.57, p<
0.05), step-time differential (r=0.50, p< 0.10), cadence (r=0.50,
p< 0.10), mean normalized velocity (r=0.66, p< 0.01), and func-
tional ambulation profile score (r=0.67, p< 0.01); 7% (2/15)
medium strength (0.30<r<0.49) including- swing-time (right
r=0.35, p< 0.20, left r=0.42, p< 0.15) legs; and 7% (2/15) were
low strength (r<0.29) including- cycle-time differential (r=0.04,
p>0.85), step-length differential (r=0.23, p>0.25).

Conclusions: Multiple unique important and quantifiable objec-
tive gait domains underlie ambulatory function and defines PRO
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centric walking ability/disability. A PRO scale is insufficient to
provide such quantitative granular objective patient-centric data
as obtained by objective, multi-dimensional approaches to iden-
tify/define disease impact/change.
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EP1409
Making precision medicine work at the bedside without a
universal health record: the MS BioScreen experience

R. Bove!, E. Schleimer!, P.-A. Gourraud?, A. Lizee3, J.
VanLeeuwen!, C. Bruce?, J.B. Jones?, K. Rankin!, S.

Sanders!, W.F. Stewart*, S. Hauser!

!University of California, San Francisco | Neurology | Sandler
Neurosciences Center, UCSF Neurology, San Francisco, CA,
United States, ?°Nantes University Hospital, Nantes, 3Alan,
Paris, France, *Sutter Health Research, Development and
Dissemination, Walnut Creek, CA, United States

Background: There is high enthusiasm for creating precision
medicine tools to deliver more effective and personalized care
for multiple sclerosis (MS). A plethora of tools and devices
(often commercially-driven) are available but with unproven
effectiveness. Further challenges, in the USA, include insurance
and privacy regulations limiting the integration of these data in
healthcare settings. To tackle these challenges, the UCSF MS
BioScreen was created in 2014. Since then, technological and
regulatory changes and user experience feedback, have substan-
tially refined its scope.

Objective: To qualitatively describe the iterative testing and
refinement of an innovative digital health tool within diverse and
specific healthcare settings.

Methods: The original tablet-based BioScreen was developed to
track, visualize, contextualize, predict and improve MS course. In
an iterative process, we (1) tested feasibility and efficacy of
deploying this tablet-based tool vs. usual care in 100 UCSF MS
Center patient visits; (2) performed >75 interviews with stake-
holders (patients, support groups, clinicians, scientists, MS socie-
ties, healthcare leaders, pharmaceutical and technology
companies) to evaluate use cases; then (3) partnered with health-
care, institutional, governmental and non-profit stakeholders to
develop next versions of the BioScreen.

journals.sagepub.com/home/msj

Results: There was strong stakeholder enthusiasm for the
BioScreen. Patients and clinicians prioritized integration at the
point of care, leading the BioScreen to target three distinct popu-
lations. In the diverse N. Californian Sutter Health system,
MS-Share launches from the EPIC EMR, and focuses on deliv-
ery of comprehensive care. Within the academic UCSF MS
Center, the BioScreen launches from EPIC and pulls both EMR
data and advanced metrics from research environments. For
patients outside these health systems, the Open MS Bioscreen is
a free online tool that can function as an MS-specific portable
medical chart.

Conclusions: We describe the adaptation of BioScreen to varying
clinical settings and unfolding regulatory requirements, illustrat-
ing both the challenges and opportunities in deploying precision
medicine tools at the point of care. Future studies will focus on the
tool’s impact on care value.
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Sanofi, Novartis and received research support from Akili
Interactive.
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EP1410
Validation of the Spanish version of the Treatment
Burden Questionnaire in multiple sclerosis patients

M.P. Fiol!, M.C. Ysrraelit!, S. Vanotti2, F. Vasquez3, S.
Terrasa3, J. Correale!

!Neuroimmunology, Fundacion Para la Lucha Contra las
Enfermedades Neurologicas de la Infancia (FLENI), *Instituto
de Neurociencias Buenos Aires (INEBA), 3Hospital Italiano de
Buenos Aires (HIBA), Capital Federal, Argentina

Background: Treatment burden (TB) refers to the workload
imposed by healthcare on patients and its effect on quality of life
(Qol). The Treatment Burden Questionnaire (TBQ) aims to assess
TB under varying conditions and treatment contexts. In this study,
we evaluated the validity and reliability of a Spanish version of
the TBQ for use in MS patients.

Method: The TBQ was translated into Spanish applying a for-
ward-backward translation method. Wording and possible exclu-
sion of items were assessed during a pretest by two focus groups
and during semi-structured interviews. A sample including 162
heterogeneous MS patients completed the TBQ. A subgroup of 33
patients also completed the following tests: Expanded Disability
Status Scale (EDSS), Multiple Sclerosis Functional Composite,
Symbol Digit Modalities Test, Brief International Cognitive
Assessment for Multiple Sclerosis, Multiple Sclerosis International
Quality of Life Questionnaire, Fatigue Severity Scale, MOS social
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support scale, Beck Depression Inventory, Moriski Medication
adherence scale-4 and Hospital Anxiety and Depression Scale.
Results: A final pretest version of the TBQ was obtained following
2 focus group sessions and 25 interviews including 38 MS patients
(25 females), aged 42.7 + 7.9 years, EDSS 2.1 (range 0-8[1] [2] ).
After approval by original authors of the questionnaire, a new item
was added as a result of uncertainty over complementary study
results, which emerged as an additional burden. 162 randomly
selected MS patients answered the modified version. Following sta-
tistical analysis, items relating to self-monitoring, dietary changes
and physical activity were eliminated due to poor factorial load.
Results of Confirmatory Factor Analysis supported a 3-factor struc-
ture: 1) burden related to pharmacological treatment, 2) compre-
hensive health assistance; and 3) psycho-social-economic context.
Composite reliability was > 0.8 for all factors. Total TBQ and modi-
fied TBQ13 results showed positive correlation with fatigue (TBQ
total 7=0.467, p 0.006) (TBQ13 r=0.512, p 0.002) and negative cor-
relation with Qol (TBQtotal r=- 0.480, p 0.005)(TBQ13 » =-0.483,
p 0.004). No correlation with EDSS or other scales was observed.
Conclusions: We found the Spanish language version of the modi-
fied TBQ to be a reliable instrument, and provide evidence of its
use in assessing treatment burden in Spanish-speaking MS patients.
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Argentina as well as professional travel/accommodations stipends

EP1411

Reliability and validity of the activities-specific Balance
Confidence scale and Fall Efficacy Scale-International in
Iranian patients with multiple sclerosis

Muttiple Sclerosis Journal 2018; 24: (S2) 738-980

S. Monjezi!, H. Negahban?3, R. Mofateh!, S. Tajali!
!Musculoskeletal Rehabilitation Research Center, Ahvaz
Jundishapur University of Medical Sciences, Ahvaz, ?Department
of Physical Therapy, School of Paramedical Sciences, Mashhad
University of Medical Sciences, 3Orthopedic Research Center,
Mashhad University of Medical Sciences, Mashhad, Islamic
Republic of Iran

Background: Falls are a prominent problem in people with mul-
tiple sclerosis (MS) which involve more than 50 percent of people
during any six months period. Balance impairment and fear of
falling are two common risk factors for falls. Therefore, there is a
need for developing the valid and reliable clinically feasible tools
to assess these risk factors and identify individuals at increased
risk for falls. The aim of this study was to examine reliability and
validity of the Activities-specific Balance Confidence scale
(ABC) and Fall Efficacy Scale-International (FES-I) in Iranian
patients with MS.

Method: 128 people with MS were enrolled in this study and
completed the Persian version of ABC, FES-I, Multiple Sclerosis
Walking Scale-12 (MSWS-12), and Berg Balance Scale (BBS)
questioners in the test session. To assess the test-retest reliability,
47 people filled out the Persian version of ABC, and FES-I in the
retest session with an interval of 2-7 days.

Results: the Intraclass Correlation Coefficients (ICC) for test-
retest reliability were 0.96 and 0.92 and Cronbach’s alpha coeffi-
cient for internal consistency were 0.98 and 0.96 for ABC and
FES-I, respectively. Correlation analyses showed a significantly
positive correlation (p < 0.001) between ABC and BBS(r=0.55),
and FES-I and MSWS-12 (r=0.72). While there were a signifi-
cantly negative correlation between ABC and MSWS-12 (1=0.70),
and FES-I and BBS (r=0.56).

Conclusion: The Persian version of ABC and FES-I are reliable
and valid measures to quantify balance confidence and fear of
falling in people with MS in both clinical and research setting.
Keywords: Activities-specific Balance Confidence scale (ABC),
Fall Efficacy Scale-International (FES-I), Multiple Sclerosis,
Reliability, Validity
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Evaluation of changes in cognitive function as assessed by
NeuroTrax in patients with multiple sclerosis treated with
natalizumab for up to 5 years

M. Gudesblatt!, J. Srinivasan!, C. LaBozzetta!, J. Wilken2,
M. Zarif!, B. Bumstead!, L. Fafard!, K. Blitz!, M. Buhse!,

S. Santra3, C. Hotermans3, L. Lee3

South Shore Neurologic Associates, Patchogue, NY,
2Washington Neuropsychology Research Group LLC, Fairfax,
VA, 3Biogen, Cambridge, MA, United States

Introduction: Cognitive impairment affects many patients with
multiple sclerosis (MS). In a previous analysis using NeuroTrax to
assess cognitive changes from baseline to 2 years in
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patients initiating natalizumab, patients demonstrated a significant
improvement (mean change from baseline in global cognitive score
[GCS], 3.4; P=0.003; N=52), and 32.7% of patients demonstrated
clinically significant improvement in GCS (previously defined as
an increase from baseline >1 standard deviation [SD]) at year 2.
Objectives: Evaluate changes in cognitive function assessed
using NeuroTrax in patients on natalizumab treatment for up to 5
years.

Methods: This retrospective study included adult MS patients in
the United States who received natalizumab for 1-5 years. The
primary endpoint was the longitudinal change in NeuroTrax GCS
from year 1 to 5; additional endpoints included GCS change from
year 1 to year 2, 3, or 4 and changes in the 7 individual cognitive
domain scores. All mean changes from year 1 to year 2, 3,4, or 5
were evaluated in patients with data available in both years.
Results: NeuroTrax GCS data were available for 84 patients at year
1; of these, 51, 40, 45, and 42 patients also had data at years 2, 3, 4,
and 5, respectively. Mean (SD) GCS was 97.19 (13.95) at year 1,
100.74 (11.833) at year 2, 98.11 (13.177) at year 3, 100.90 (14.139)
at year 4, and 98.32 (17.23) at year 5. Mean change from year 1 to
year 5 was 2.48 (95% CI: -0.90-5.86; P=0.146; n=42). Mean change
in GCS from year 1 to years 2, 3, and 4 were 2.23 (95% CI: 0.21-
4.25; P=0.031; n=51), 2.71 (95% CI: 0.07-5.35; P=0.045; n=40),
and 1.66 (95% CI: -0.10-3.41; P=0.064; n=45). In the individual
cognitive domains, the greatest increases from year 1 to year 5 were
observed in the visual, information processing speed, and executive
function domains (mean [95% CI] changes from year 1: 7.16 [2.92-
11.39], 3.60 [-0.55-7.74], and 3.43 [-0.48-7.34], respectively).
Conclusions: These results provide information on cognitive
function during long-term natalizumab treatment (up to 5 years)
and extend previous analyses showing clinically significant cog-
nitive function improvement upon natalizumab initiation.
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Rapid foot-tapping but not hand-tapping ability
distinguishes between multiple sclerosis subtypes

S. Sato!, J. Lim?, J.D. Miehm?, J.L.. Averill3, C. Rajala3, J.
Buonaccorsi?, J.A. Kent3, C. Ionete’, R.E.A. van Emmerik3
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!Neuroscience and Behavior Program, University of
Massachusetts, Amherst, MA, ?Department of Counseling,
Health and Kinesiology, Texas A&M University-San Antonio,
San Antonio, TX, 3Department of Kinesiology, University of
Massachusetts, Amherst, *Department of Mathematics and
Statistics, University of Massachusetts, Amherst, >Department
of Neurology, University of Massachusetts Memorial Medical
Center, Worcester, MA, United States

Background: Over 80% of people with relapsing-remitting or
non-progressive multiple sclerosis (MS) transition into progres-
sive multiple sclerosis, but the triggers for this transition in sub-
types are unclear, and the diagnosis is made retrospectively.
Therefore, there is a need to identify clinical measures that can
distinguish non-progressive MS from progressive MS. Rapid
successive movements such as tapping are useful markers of
central motor function as they require intact corticospinal and
cerebellar control. Prior research has shown that foot tapping
speed is slowed in MS and other central nervous system
disorders.

Objective: We investigated whether rapid hand- or foot-tapping
ability can distinguish progressive and non-progressive MS
subtypes.

Methods: 31 people with non-progressive MS and with 31 people
with progressive MS, as well as 31 age-matched non-MS controls
participated in this study. Participants wore extrinsic inertial sen-
sors that measured angular velocity on the foot and the hand.
Participants were instructed to tap as fast as possible for 10 sec-
onds. Taps were identified as ascending zero-crossings of angular
velocity using a custom MATLAB program. We obtained the
average tap count across 6 trials for the right and left extremity for
both the foot and the hand.

Results: Average foot tap count was significantly greater in con-
trols than in non-progressive MS (p< 0.001, 95% confidence
interval (CI) for difference in means =[4.9, 13.1]) and in pro-
gressive MS (p< 0.001, CI=[12.6, 19.4]). In addition, average
foot tap count was significantly greater in non-progressive MS
than in progressive MS (p=0.0038, CI=[2.4, 11.6]). The average
hand tapping count was significantly greater in controls than in
non-progressive MS (p< 0.001, CI=[3.9, 11.9]) and in progres-
sive MS (p< 0.001, CI=[5.7, 13.5]), but did not differ between
the non-progressive and progressive MS-subtypes (p=0.4889,
CI=[-3.2, 6.7]).

Conclusions: Average foot tap counts can be used to distin-
guish between controls and MS groups, as well as between MS
subtypes. In contrast, while hand-tapping speed was slower in
both MS groups compared to controls, this task did not distin-
guish the MS subtypes. These results suggest that rapid motor
coordination may be affected differently in the upper and lower
extremities in MS, and that foot-tapping may be better suited to
differentiate between MS subtypes and potentially a useful tool
in studies designed to track progression of motor function in
MS.
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EP1414
Evolution of dysautonomia in patients with clinically
isolated syndrome over two-year follow-up

I. Adamec!, L. Crnosija!, B. Barun!2, T. Gabeli¢!2, P.
Tin?, A. Junakovi¢!, M. Krbot Skori¢!, M. Habek!-2
'UHC Zagreb, *School of Medicine, University of Zagreb,
Zagreb, Croatia

Introduction: The Composite Autonomic Scoring Scale (CASS)
has been validated for assessment of dysautonomia in people with
clinically isolated syndrome (pwCIS). The aim of this study was
to investigate the evolution of dysautonomia in pwCIS over two-
year follow-up.

Methods: 121 pwCIS (85 females, mean age 32.15+8.74, median
EDSS 1 (0 - 3.5)) performed CASS at baseline and 84 after two-
year follow-up. The CASS is s further divided into three indices
- adrenergic, cardiovagal and sudomotor. Adrenergic index (Al) is
calculated from blood pressure responses to the Valsalva maneu-
ver and tilt table test, cardiovagal index (CI) from respiratory
sinus arrhythmia (RSA) and Valsavla ratio (VR), and sudomotor
index (SI) using quantitative sudomotor axon reflex test (QSART).
Results: Baseline median CASS was 1 (0-6) (AI 0 (0-3), CI 0
(0-2) and SI 0 (0-3)). At M24, median CASS was 1 (0-5) (AL 0
(0-3), C10(0-1) and SI 0 (0-3)). There was no difference in CASS,
Al and CI at baseline and after two years (p=0.119, p=0.335 and
p=1.000, respectively). However, RSA was significantly lower
after two years (23.6+8.1 vs 21.748.0, p=0.01), while there was
no difference in VR (p=0.467). Significantly more patients devel-
oped pathological QSART response after two years on the fore-
arm, distal lower leg and foot (p=0.001, p=0.002 and p=0.001,
respectively).

Conclusion: While there is no significant change in sympathetic
adrenergic and parasympathetic function in pwCIS, substantial
proportion of pwCIS experience worsening of sudomotor function
over 24 months of follow-up.

Disclosure
Funding: Croatian Science Foundation grant HRZZ UIP-11-
2013-2622.
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Do you exercise regularly? Psychometric analysis of a
single question for assessing physical activity in people
with multiple sclerosis

T. Kahraman!, A.T. Ozdogar?, Z. Abasiyanik?, S.

Ozakbas?, Multiple Sclerosis Research Group

!Izmir Katip Celebi University, 2Dokuz Eyliil University, Izmir,
Turkey

Although benefits of regular physical activity (PA) in people with
multiple sclerosis (pwMS) are well known, evidence suggests that
pwMS have inadequate PA levels. For this reason, it is extremely
important to measure PA in clinical practice. Although there are
many questionnaires and technological approaches to assess PA,
these methods are not always practical in a busy practice. The aim

Muttiple Sclerosis Journal 2018; 24: (S2) 738-980

was to determine the psychometric properties of a simple single
question to assess PA in pwMS.

The data of 355 pwMS were investigated in this retrospective
study. Physical disability levels were assessed using the Expanded
Disability Status Scale (EDSS). Regular exercise habits were
questioned with a single question “Do you exercise regularly?”
with response options “Yes” and “No”. Additionally, the Godin
Leisure-Time Exercise Questionnaire (GLTEQ) was used to
assess PA levels. Participants with a GLTEQ score of 24 and
above were classified as active, while those below 24 were classi-
fied as insufficiently active. Beck Depression Inventory (BDI),
Modified Fatigue Impact Scale (MFIS), Timed Up and Go (TUG),
Timed 25-Foot Walk (T25FW), and Nine-Hole Peg Test (9HPT)
were used in addition to the GLTEQ to assess validity. The speci-
ficity and sensitivity of the single question method according to
the GLTEQ were also calculated.

There was no significant difference in age, gender, EDSS score
and disease duration among the participants who answered “Yes”
(28.7%) and “No” (71.3%) in the single question (p>0.05). BDI
(p=0.002), MFIS (p< 0.001), TUG (p=0.011), and T25FW
(p=0.04) scores of “Yes” responders were significantly better than
the “No” responders. There was no significant difference between
the scores of dominant and non-dominant 9HPT between the two
groups (p=0.862 and 0.597, respectively). According to GLTEQ
score, 75.8% of participants had insufficient PA level. The speci-
ficity and sensitivity of the single question was calculated as
83.3% (95% Confidence Interval (CI): 78.3-87.5%) and 66.3%
(95% CI: 55.3-76.1%), respectively.

The results showed that the single question has adequate concur-
rent, convergent and discriminant validity to assess PA levels in
pwMS. It was also found that the single question has adequate
specificity to detect pwMS with insufficient PA level. A single
question such as “Do you exercise regularly?” is thought to be a
psychometrically adequate measure in intensive clinical practice
for referring pwMS to more advanced tests and interventions for
PA.
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Value of the MoCA test to detect cognitive impairment in
MS patients without subjective cognitive complaints

K. Charest!, A. Tremblay!, R. Langlois!, E. Roger?, P.
Dugquette?, I. Rouleau!-2

1Université du Québec a Montréal, *?Centre de Recherche du
Centre Hospitalier de I’Université de Montréal (CRCHUM,),
Montréal, QC, Canada

Background: Although cognitive deficits are frequent in MS,
screening for them with tools such as the Montreal Cognitive
Assessment (MoCA) test is usually not performed unless there is a
subjective complaint. The Multiple Sclerosis Neuropsychological
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Questionnaire (MSNQ) is among the instruments most commonly
used to assess subjective complaints in MS. Nonetheless, the
MSNQ (patient version) does not always accurately reflect cogni-
tive status; many patients with cognitive deficits thus fail to receive
appropriate referral for detailed neuropsychological evaluation.
Objective: The objective of this study was to examine the validity
of the MoCA test to detect the presence of objective cognitive
deficits as assessed by the Minimal Assessment of Cognitive
Function in MS (MACFIMS) among MS patients without subjec-
tive complaints.

Methods: The MSNQ-P (patient form) was used to select patients
without subjective cognitive complaints (score < 24). The sample
included 98 patients (80.6% female, mean age 49.6+11.4 years)
who completed the MACFIMS, the MoCA test and the MSNQ-P
and MSNQ-I (informant form). Failure (z score < -1.5) of two or
more tests on the MACFIMS was the criterion used to define the
presence of cognitive impairment.

Results: Cognitive impairment was observed in 23.5% of the
patients. With a cut-off score of 27, ROC curve analysis (AUC =
0.815; p < .001, YJ = 0.550) yielded a sensitivity of 87% and a
specificity of 68% for the MoCA test, which supports its validity
to discriminate patients that are cognitively impaired from those
that are cognitively intact. The MoCA test was significantly cor-
related with the MSNQ-I (r = -.246, p = .017), but not with the
MSNQ-P (r=.075, p = .462).

Conclusion: Despite the absence of subjective complaint, MS
patients should be screened for cognitive impairment, given its
known impact on professional and personal life. The validity of
the MoCA test to properly classify non-complaining MS patients
with or without cognitive impairment confirmed by the MACFIMS
adds to the interest of using this instrument more systematically in
clinical practice during follow-up appointments. This rapid
screening test could be used to target patients for whom a more
detailed neuropsychological assessment would be recommended.
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Timely intervention, monitoring and education
MATTERS in multiple sclerosis (TIME MATTERS
in MS): developing a globally applicable quality
improvement tool
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Carl Gustav Carus, Dresden, Germany, Clinical Research
London, "Queen Mary University of London, Blizard Institute,
Barts and The London School of Medicine and Dentistry,
London, United Kingdom

Introduction: The multiple sclerosis (MS) community has widely
endorsed the concept that minimizing delays in care pathways
maximizes lifelong brain health.! Recently, an international group
of MS neurologists has agreed global quality standards for timely
care.? These new benchmarks - formulated as a quality improve-
ment (QI) tool - will enable MS service improvement.
Objectives: To develop a QI tool, based on previously agreed
standards, for MS care teams to evaluate their service.

Methods: MS healthcare professionals on the MS Brain Health
Steering Committee collaborated with a clinical trial specialist to
develop a globally applicable QI tool. The content was derived
from the standards for acceptable, good and high-quality brain
health-focused MS care.? A pilot study is being conducted in
selected countries to test clinical usability in different healthcare
systems.

Results: The prototype QI tool has worksheets for data input,
analysis and report. The data input worksheet requires the input-
ting of dates of procedures and events in the care pathway, and
answers to binary (yes/no) questions. Embedded formulae com-
pute 26 time intervals, compare data to the quality standards
(acceptable, good or high), and generate summary reports.

The aim of the initial pilot study is to identify changes needed
prior to a larger pilot study of approximately 250 patient records
(at representative stages of the care pathway) at several interna-
tional sites.

Conclusions: We developed a QI tool enabling MS clinics to
compare their services against international quality standards for
timely, brain health-focused MS care. Future work will focus on
testing and refining the tool, before making it available to MS
clinics worldwide.
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Upper limb function in MS: creation of a normative
data set on subjective and objective measures and the
construction of an MS-specific assessment tool
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R. Bertoni?, F. Patti4, A. Pappalardo*, L. Prosperini®, L.
Castelli®, D. Marengo®
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Moncrivello (VC), *Scientific Research Area, Italian Multiple
Sclerosis Foundation (FISM), Genova, Don Gnocchi
Foundation, Milano, *MS Center Institute of Neurological
Sciences, University of Catania, Catania, *Dept. of Neurology
and Psychiatry, Sapienza University, Roma, SDepartment of
Psychology, University of Turin, Torino, Italy

Background: There are no validated, self-administered scale that

assess dimensions for upper limb functions. Proximal and distal

strength may be rated using a dynamometer, although normative

data are not available.

Objectives: Developing: a set of normative data for both objec-

tive and subjective measures of upper limb function and a self-

administered MS-specific scale.

Methods:

Phase 1

A literature review confirmed that there is no specific measure.

The panel identified 4 scales used in other neurological condi-

tions: Manual Ability Measure (MAM-36), Disabilities of The

Arm, Shoulder and Hand (DASH), Motor Activity Long (MAL)

Phase 2

Translation and adaptation of scales (MAM-36, DASH, MAL):

- the questionnaire has been fulfilled by 5 MS patients followed
by second expert meeting

- the final version has been tested in the final sample

183 patients enrolled: 125 F/58 M; mean age: 47,18 years; mean

EDSS: 4.05. They were evaluated using: hand-grip; 9Hole Peg

Test (9HPT); Box and Block (BB); MAM-36; DASH.

Muttiple Sclerosis Journal 2018; 24: (S2) 738-980

Results:

Correlation between upper-extremity function tests (* p< .05

** p<.01) BB left vs right: 0.88**; 9HPT(Right) vs BB(right):

-47*%*; 9HPT(Right) vs BB(left): -.38**; 9HPT(left) vs

BB(right): -.35**; 9HPT(left) vs BB(left): -.41**; 9HPT(left) vs

BB(right): .63**; HAND-GRIP (Right) vs BB(Right): .09;

HAND-GRIP (Right) vs BB(left) -.01; HAND-GRIP (Right) vs 9

HPT(Right): -.06; HAND-GRIP (Right) vs 9 HPT(Left): 0.01;

HAND-GRIP (Left) vs BB(Right): 0.01; HAND-GRIP (Left) vs

BB(Left): .03; 9 HPT(Right) vs HAND-GRIP (Left): .04; HAND-

GRIP (Left) vs 9 HPT(Left): -.06; HAND-GRIP (Left) vs HAND-

GRIP (Right): .85%*.

Discussion and conclusion: In conclusion, we found:

- A strong inter-correlation between right and left hand scores for
BB, 9HPT and hand-grip

- A moderate negative correlation between BB and 9HPT (both
hands), but not a correlation with hand-grip score.

- A strong negative correlation between MAM-36 and DASH and
a moderate correlation of both with BB and 9HPT
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Hope in multiple sclerosis: qualitative analysis of concepts
and domains

C.A. Young!? H. Ando!, R. Cousins3, TONiC study

group

!Walton Centre NHS Trust, *University of Liverpool, 3Hope
University, Liverpool, United Kingdom

Background: The Trajectories of Outcomes in Neurological
Conditions study began with qualitative work with people with
Multiple Sclerosis (pwMS) to identify factors which they believed
influential for quality of life. These interviews and focus groups
identified Hope as an important factor. However, cognitive
debriefing of the Herth Hope Index-12 revealed that it lacked face
validity for pwMS. We conducted a thematic analysis of Hope in
pwMS as a foundation step to developing an MS-specific Hope
Index.

Objective: To identify the concepts and domains relevant to Hope
in MS.

Method: One-to-one interviews were done with a wide range of
pwMS, transcribed and subjected to thematic analysis, until no
new themes emerged. The resulting domains were compared to
the literature.

Results: Saturation of themes was achieved by 43 interviews.
Participants were mostly female (62.8%), age range 20-75 years,
illness duration 0.5-45 years, with a range of disability as meas-
ured by EDSS; 16 (37%) had relapsing, 13 (30%) primary pro-
gressive and 14 (33%) secondary progressive disease.
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Hope was conceptualised as involving a better future state, achiev-
ing which involved both motivation and activity. Participants var-
ied considerably in whether they believed they still could aspire to
a better future state; this was not reflective of illness duration or
disability. The motivation to work towards future goals varied, for
some the unpredictability of outcome in MS left them feeling
demotivated and fatalistic, whereas others saw the variability of
outcome as confirmation that it was worth them trying. PwMS
modified their path to the aspired state according to the effects of
their MS, and they valued professional advice on their plans.
Conclusion: Hope for pwMS has three components: acknowledg-
ing the possibility of a desirable future state (goals), being moti-
vated to aspire to it (agency) and making an action plan (pathways).
This is in keeping with earlier work which defined Hope as “a
positive motivational state that is based on ... successful (a)
agency (goal-directed energy), and (b) pathways (planning to
meet goals)”!.

I Snyder CR, Irving L, Anderson J (1991). Hope and health:
Measuring the will and the ways. In Handbook of Social and
Clinical Psychology (p 287).
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Multi-domain analysis of cognitive impairment in people
with multiple sclerosis (PwMS): relationship of the
number of cognitive domains impaired (#CDI) to visual
evoked potential latency (VEP-L)

M. Gudesblatt!, J. Srinivasan', M. Zarif', B. Bumstead',

M. Buhse!, L. Fafard!, D. Golan?, C. Sullivan3+#, J.

Wilken34, R. Sergott’, G. DonigerS

1South Shore Neurologic Association PC, Patchogue, NY, United
States, ?°Neurology, Carmel Medical Center, Haifa, Israel,
3Neurology and Washington Research Group, Georgetown
University Hospital, Washington D.C, DC, *Neuropsychological
Associates, Fairfax, VA, *Neurology, Wills Eye Neuro-
Ophthalmology, Philadelphia, PA, United States, °Neurotrax
Corporation, Modiin, Israel

Background: PwMS frequently experience cognitive impairment
and fatigue as well as visual difficulty, all of which can be disa-
bling. Cognitive impairment can result in disability distinct from
physical disability. Disease activity is frequently evaluated by
reported relapse rate, or identified changes in EDSS or MRI. None
of these metrics is sufficient to quantify/track subtle but critical
cognitive or visual impact/change in PwMS if not apparent to
patient/examiner/MRI. We have previously reported a relation-
ship between the number of cognitive domains impaired (#CDI)
and increasing economically important disability (employment,
driving, and fall risk) as well as measureable MRI volumetric
changes. Cognitive impairment, as measured by individual cogni-
tive domains, and cognitive fatigue have also both noted to track

journals.sagepub.com/home/msj

with Visual Evoked Potential Latency (VEP-L). However, indi-
vidual cognitive domain scores might not reflect multi-domain
cognitive network “efficiency” whereas # CDI and VEP-L
together might reflect such a link that can be tracked concurrently
in routine care. A potential relationship might explain “cognitive
fatigue” on the basis of increasing “cognitive network failure”.
Objective: To explore the relationship between #CDI to VEP-L
(unilaterally, and interocular latency difference).

Methods: PwMS completed standardized validated computerized
cognitive testing and underwent VEP-L recording in the course of
routine care. Spearman correlations were utilized to examine the
relationship of VEP-L (continuous and categorical) with #CDI.
Results: 435 PwMS (age 45.7+/-10.4, 74% female). Sequential
average prolongation of each eye (OD, OS) individual VEP-L
tracked with an increasing # CDI (0-3+) with a significant
Spearman’s rank-order correlation (p< .001, p=.002) while
Inter-Ocular VEP-L did not demonstrate a similar significant
relationship.

Conclusion: The number of cognitive domains impaired is related
to VEP-L but not to inter-ocular latency difference. Accumulation
of CDI coupled with concomitant progressive increase in VEP-L
might indicate that cognitive fatigue reflects increasing cognitive
network failure as the basis for this “fatigue”. Multi-dimensional
objective monitoring of disease impact/change in PwMS might
provide earlier identification of increasing cognitive disability and
cognitive fatigue.
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Investigation into the relationship between digital
brain volume and computerized screening assessment
of cognitive function in people with multiple sclerosis:
objective analytics to quantify disease impact
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Associates, Fairfax, VA, United States, *Neurology, Carmel
Medical Center, Haifa, Israel, Jicometrix, Leuven, Belgium

Background: Multiple Sclerosis (MS) impact/progression is tradi-
tionally quantified by subjective and objective data including:
patient reported outcomes (PRO), reported relapse rate, EDSS and
visualized MRI changes. Disability in people with MS (PwMS)
can occur by use of delayed/ineffective therapies or other factors.
No Evidence of Disease Activity (NEDA) is a treatment desire to
maintain ability in PwWMS. Use of traditional metrics might be
insufficient to provide multidimensional information that is patient
centric along a continuum of disability to measure critical mile-
stones of change by current monitoring approaches. Incorporation
of both a computerized multidimensional cognitive screening bat-
tery (CAB) and analysis of MRI identification of disease impact
might provide important information that can impact treatment.
The cross-sectional relationship of CAB to digital analysis of brain
volume in PWMS has not been established.

Objective: To examine the relationship between digitized brain
volume and computerized multi-domain cognitive screening bat-
tery in people with MS.

Methods: Retrospective review of PWMS who underwent both a
validated multi-domain computerized cognitive screening battery
(CAB-NeuroTrax) and MRI digital measurements (Icometrix) of
whole brain volume (WBV) and FLAIR white matter (WM)
hyper-intensity volume in routine care. CAB-Neurotrax analysis
included: memory (Mem), executive function (Exe), attention
(Attn), visual spatial (Vis-Spat), verbal function (Ver), and infor-
mation processing (Inf-Pro), Global Cognitive Summary Score
(GCS), as well as the number of Cognitive Domains Impaired
#CDI) >1 standard deviation from age/education controls. Linear
regression analysis was used to test the significance, which was
set at p< 0.05.

Results: 127 PwMS, 72.8% female, average age 51.18 +/- 10.6.
Significant relationships were identified: WBV and GCS
(p=0.0025), Mem (p=0.0087), Exe (p=0.0107), Verb (p=0.0003),
and #CDI (p=0.0059). FLAIR WM Hyper-intensity Volume and
GCS (p=0.0034), Mem (p=0.0546), Exe (p=0.0404), Vis-Spat
(p=0.0454), Ver (p=0.0045), Inf-Pro (0.0215), and #CDI (p=0.0092).
Conclusion: In PwMS digital measures of brain volume are
related to computerized screening assessment of multiple cogni-
tive domains. This quantified objective analytic approach adds
examiner independent information about disease impact in a way
that can supplement/improve the sensitivity of current approaches
to evaluation of disease impact/progression.
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Investigation into the relationship between patient
reported disease severity (MSIS-29) and a multi-domain
objective computerized screening cognitive analysis
aattery in people with multiple sclerosis
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B. Bumstead!, M. Zarif', M. Buhse!, J. Wilken?3, C.
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1South Shore Neurologic Association PC, Patchogue, NY,
2Neuropsychological Associates, Fairfax, VA, 3Neurology and
Washington Research Group, Georgetown University Hospital,
Washington D.C, DC, United States

Background: Disease burden/progression in people with Multiple
Sclerosis (PwMS) is traditionally measured by reported relapse,
EDSS and MRI change. Multiple Sclerosis Impact Scale (MSIS-
29) is a patient reported outcome (PRO) that provides patient per-
spective about disease impact globally, as well as by subscale
(physical, cognitive). PWMS frequently experience cognitive
impairment but measurements of cognitive impact are not com-
monly included in routine care. If cognitive impact is usually
measured through unidimensional outcome measures, such as
SDMT. Use of a multi-domain screening cognitive assessment
battery (NeuroTrax, CAB-NT) provides rich quantitative patient
centric information. The relationship of the MSIS-29 and CAB-NT
in PwMS has not been explored.

Objective: To examine the relationship in PwMS between MSIS-
29 scores with CAB-NT outcome measures

Methods: Retrospective cross-sectional review of PwWMS who
completed both MSIS-29 and CAB-NT in routine care. MSIS-29
scores included: global score, and physical and cognitive sub-
scores. CAB-NT included 7 cognitive domains global cognitive
summary score (GCS), memory (Mem), executive function (Exe),
attention (Att), information processing speed (Inf), verbal func-
tion (Ver) and motor skills (Mot). Multivariate regression analysis
was used to analyze these potential relationships. Significance
was set at p< 0.05.

Results: 244 PwMS, average age 50 +/- 11.7, 47% female.
Significant relationships were identified: MSIS-29 global scores
and GCS (r=0.34, p< 0.05), Mem (r=0.19, p< 0.05), Exe (r=0.38,
p<0.05), Att (r=0.26, p< 0.05), Inf (r=0.22, p< 0.05), Ver (r=0.21,
p<0.05), and Mot (r=0.37, p< 0.05); MSIS-29 physical score and
GCS (r=0.36, p< 0.05), Mem (r=0.20, p< 0.05), Exe (1=0.41, p<
0.05), Att (r=0.29, p< 0.05), Inf (r=0.22, p< 0.05), Vis (r=0.15, p<
0.05), Ver (r=0.23, p< 0.05), and Mot (r=0.39, p< 0.05): MSIS-29
cognitive score and GCS (r=0.26, p< 0.05), Mem (r=0.16, p<
0.05), Exe (r=0.30, p<0.05), Att (r=0.23, p< 0.05), Inf (r=0.21, p<
0.05), Ver (1=0.18, p< 0.05), and Mot (r=0.30, p< 0.05).
Conclusions: Self-reported MSIS-29 scores, whether reflecting
global or physical or cognitive sub-scores are related to individual
cognitive domain scores in PWMS. Perception of disease impact
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in PWMS must be related to objective analysis of disease impact
to better understand both their perceptions and the basis of these
perceptions so that appropriate/effective treatment choices/
changes can be made.
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Reliability, validity and responsiveness of the timed 360°
turn test in multiple sclerosis

F. Soke!, A. Giicli Giindiiz!, C. Ozkul!, C. Giilsen!, C.

Irkec?

!Faculty of Health Sciences, Department of Physiotherapy and
Rehabilitation, *Faculty of Medicine, Department of Neurology,
Gazi University, Ankara, Turkey

Introduction: Falls are the one of the most disabling features of
Multiple Sclerosis (MS), affecting nearly half of patients and
decreasing quality of life. Injuries due to falls during turnings are
more commonly shown than during straight forward. Therefore, it
is important to understand turning performance in patients with
MS to predict the risk of falling.

Objectives: To investigate the concurrent validity, reliability,
responsiveness and discriminant ability of the timed 360° turn test
for patients with MS.

Methods: Forty-three patients with MS (mean age 37.6 years),
Expanded Disability Status Scale (EDSS) <6.5, were recruited. The
test-retest reliability was assessed in 35 patients both more affected
and less affected side. Validity was assessed by correlating the timed
360° turn test with other outcome measurements EDSS, Berg Balance
Scale, Timed Up and Go Test, one-leg stance test and four square step
test. Responsiveness calculated using the minimal detectable change
(MDC), reflecting actual patient change, not measurement error.
Results: Test-retest reliability of the timed 360° turn test was
excellent for more affected and less affected side (ICC,,=0.958,
ICC,,,=0.966, respectively). The timed 360° turn test correlated
significantly with other outcome measurements for more affected
and less affected side (ranged from 0.721 to 0.855, ranged from
0.770 to 0.865, p< 0.001; respectively), indicating good concur-
rent validity. MDC of 1.53 seconds was found for patients turning
toward the more affected side and 0.47 seconds for patients turn-
ing toward the less affected side.

journals.sagepub.com/home/msj

Conclusions: The timed 360° turn test appears to be a reliable,
valid and responsiveness measurement for assessing turning abil-
ity in patients with MS. The MDC values may help clinicians and
researchers interpret the change scores more accurately.

Disclosure

“F. Soke: nothing to disclose”

“A. Giicli Giindiiz: nothing to disclose”
“C. Ozkul: nothing to disclose”

“C. Giilsen: nothing to disclose”

“C. Irkec: nothing to disclose”

EP1425
A new test for the measuring balance in multiple sclerosis:
psychometric evaluation of the Static Balance Test
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!Faculty of Health Sciences, Department of Physiotherapy and
Rehabilitation, *Faculty of Medicine, Department of Neurology,
Gazi University, Ankara, Turkey

Introduction: Impaired balance is hallmark and disabling in patients
with Multiple Sclerosis (MS). Therefore, quick, inexpensive and not
time consuming tests for balance in patients with MS are needed.
Objectives: To evaluate the concurrent validity, reliability,
responsiveness and discriminant ability of the Static Balance Test
(SBT) for patients with MS.

Methods: Forty-three patients with (MS), (aged 37.6+11.6 years
and Expanded Disability Status Scale, EDSS <6.5) participated in
the study and retest measurement with a one-week interval.
Validity was assessed by correlating the SBT with other outcome
measures EDSS, Berg Balance Scale, Timed Up and Go Test, one-
leg stance test, and functional reach test. Responsiveness calcu-
lated using the minimal detectable change (MDC). Ability of the
SBT to discriminate between fallers and nonfallers was deter-
mined using receiver operating characteristic (ROC) curves.
Results: The SBT was excellent test-retest reliability
(ICC,,=0.939). The SBT correlated significantly with other out-
come measures (ranged from 0.699 to 0.832, p< 0.001), indicating
good concurrent validity. Minimal detectable change (MDCy;s) of
the SBT was 1.2 point. The area under the curve was 0.810
(95%C1 0.68-0.94) for SBT. A discriminative optimal cut-off
point between fallers and nonfallers was determined as 17 point
(sensitivity 73%, specificity 75%).

Conclusions: The SBT appears to be a reliable, valid and clini-
cally available measurement for assessing balance in patients with
MS. Also, it is sensitive for identifying fallers. The MDC score
will assist clinicians for assessing changes of balance ability in
patients with MS.
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MMP-9 activity dynamics in relapsing-remitting multiple
sclerosis patients under natalizumab treatment and

their relationship to JCV reactivation and T-lymphocyte
phenotypes

M.A. Zingaropoli!, M. Tannetta!, T. Latronico?, I. Pati?, S.
Pontecorvo?, C. Prezioso!, V. Pietropaolo!, A. Cortese?,

M. Frontoni3, C. D’Agostino', A. Francia!, V. Vullo',

C.M. Mastroianni!, G.M. Liuzzi?, M.R. Ciardi!

!Department of Public Health and Infectious Diseases, Sapienza
University of Rome, Rome, *Department of Biosciences,
Biotechnologies and Biopharmaceutics, Aldo Moro University,
Bari, 3Department of Human Neurosciences, Multiple Sclerosis
Center, Sapienza University of Rome, Rome, Italy

Aims: The aim of the study was to assess the modifications of
MMP-9 activity in relapsing-remitting multiple sclerosis (RRMS)
patients during natalizumab (NTZ) treatment in relation with JCV
reactivation and T-lymphocyte phenotypic alterations.

Methods: A total of 116 plasma samples were collected from 34
RRMS patients, enrolled at the Department of Human
Neurosciences, Multiple Sclerosis Center of the Sapienza
University, Rome. MMP-9 activity was measured by zymography
on gelatin-copolymerized gels in plasma samples stratified accord-
ing to NTZ infusion number (0, 3, 6, 12, 15, 18 and 24). JCV-DNA
was detected through quantitative real time PCR in all plasma sam-
ples. T-lymphocyte phenotype was assessed with flow cytometry.
Statistical analyses were performed using GraphPad Prism.
Results: A positive correlation between MMP-9 activity and
Expanded Disability Status Scale was found (p=0.04). MMP-9
activity tended to decrease from 0 up to 12 NTZ infusions,
whereas a linear increase was observed from 12 to 24
infusions(p=0.02). Stratifying all samples in JCV-DNA positive
(JCV+) or negative (JCV-) an increased MMP-9 activity was
found in JCV+ compared to JCV- samples (p=0.01). Moreover,
MMP-9 activity resulted directly correlated with JCV viral loads
in JCV+ samples (p=0.003).

CDS8 immune activation levels were increased in RRMS patients
with a longer exposition to NTZ. The CD8 immune activation levels
were higher in JCV+ than JCV- samples, although the differences
were not statistically significant. A positive correlation between CD8
immune activation levels and JCV viral loads was found (p=0.03).
Interestingly, CD4 T-lymphocyte immune senescence and CD8
immune activation levels were positively correlated to MMP-9 activ-
ity (p=0.02 and p=0.04, respectively). CD8 effector percentages were
positively correlated to MMP-9 activity (p=0.03), whereas CD8 naive
percentages were inversely correlated to MMP-9 activity (p=0.01).
Conclusions: MMP-9 plasma activity resulted increased during
the second year of NTZ treatment, when PML risk starts to
increase. MMP-9 activity was higher in plasma samples with
detectable JCV-DNA and positively correlated with CD8 immune
activation. These data suggest a potential pathogenic role of
MMP-9 in the development of PML during NTZ treatment. We
suggest that in RRMS patients, the combined effect of NTZ treat-
ment and JCV reactivation could enhance MMP-9 activity, thus
contributing to CD8 immune activation and blood-brain barrier
impairment.
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Relationship between upper and lower limb impairments
objectively assessed in people with multiple sclerosis

G. Coghe', F. Corona?, M. Porta?, G. Pilloni?, M. Pau?, E.
Cocco?

ICentro SM - Osp. Binaghi | Department of Medical Science
and Public Health | University of Cagliari, 2Dipartimento di
Ingegneria Meccanica Chimica e dei Materiali, University of
Cagliari, Cagliari, Italy

Aims: To investigate the relationships between UL and LL impair-
ments in pwMS while performing motor tasks relevant for their
quality of life, such as walking and “hand-to-mouth” (HTM)
movement.

Methods: Twenty-four pwMS (EDSS: 3.8+2.3, range 1-6) under-
went a 3D kinematic analysis during gait and HTM movements.
The following parameters were computed: for HTM, overall
movement duration, velocity, smoothness and adjusting sway
(AS, length of the trajectory during mouth localization); for gait,
speed, stride time and length and cadence. Correlations between
UL and LL parameters and between EDSS and UL/LL parameters
were assessed using Spearman’s rank coefficient.

Results: Moderate correlations were found between total HTM
duration and stride time (rtho=0.56, p< 0.01), and between HTM
velocity and gait speed (rtho=0.35, p< 0.05). The precision of the
HTM movement, expressed by AS, was also found moderately
correlated with gait speed (tho=-0.36, p< 0.05) and stride length
(tho=-0.34, p< 0.05). The index associated with movement
smoothness was found negatively correlated with gait speed
(tho=-0.31, p< 0.05). Lastly, EDSS was found weakly correlated
with total HTM duration (rho=0.35, p< 0.05) and strongly corre-
lated with gait speed (rho=-0.85, p< 0.01).

Conclusions: UL and LL motor abilities in pwMS appear weakly-
moderately correlated, although both worsen as disability
increases. This suggests UL and LL impairments should be sepa-
rately assessed using specific tests to have a whole view of the
motor functions in MS. However further studies on a larger set of
UL movements are needed to verify if such lack of relationship is
confirmed.
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Quality of life and some features of social functioning in
multiple sclerosis

G. Suyunova, B. Usmonov, A. Ismatov, O. Usmonov
Neurology, Tashkent Medical Academy, Tashkent, Uzbekistan

Purpose: To study the quality of life and social functioning of MS
patients, as well as to determine their motivational orientation and
the main stereotypes of emotional response in situations of
frustration.

Material and methods: 40 patients with relapsed remission
MS were examined: 18 men and 22 women aged 18 to 66
years. The quality of life was assessed using the questionnaire
“A brief form of studying the medical summary parameters of
MOS SF-36” (SF-36). Clinical-psychopathological and exper-
imental-psychological methods were used (Rosenzweig’s
frustration test, a test of humorous phrases). The neurological
deficit was determined according to the original scale of
assessment of the neurological status . According to the
neurological deficit, patients corresponded to the I-II severity
of the disease, as the most indicative in terms of functional
activity.

Results: In patients with MS, there was a significant reduction
in all quality of life measures according to the SF-36 question-
naire. To a greater extent, with RS, role functioning is associ-
ated with both physical (RP) and emotional state (RE) of
patients. The mental health indicator (MH) also declines to a
lesser extent than role-play. At the same time, the overall
assessment of the health status (GH) of patients with MS did
not differ significantly from the control group. In the study of
the emotional response of MS patients in situations of frustra-
tion, in 39.7% of the subjects, the subjects exhibited impuni-
tive reactions (reconciling), 33.3% - external accusers, and
27.3% - self-incriminating. For this group, the following types
of reaction were characteristic: 45.7% of the reactions “with
fixation on self-defense”, 28.2% “with fixation on the obsta-
cle”, 26% “with fixation on meeting the need”. With the help
of the test of humorous phrases hypertrophied motifs “human
stupidity” were revealed in 50% (10) patients, “aggression” in
40% (8). Frustration with regard to the themes of “money”
was noted in 75% of the subjects, “sex relations” - in 50%,
“mediocrity in art” - also in 50%, “career” - in 45% of the
surveyed.

Conclusions: Thus, with MS, the physical and role functioning of
the individual, connected with the physical condition, is signifi-
cantly impaired. The presence of psychological problems in this
category of patients leads to a significant decrease in the quality of
life, despite the absence of a pronounced neurological deficit, and
requires timely correction.
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EP1429
Impact of multiple sclerosis on the occupational status in
developing countries. An experience in Argentina

J. Steinberg!, V. Cores?, M.C. Curbelo!, J. Bauer?, M.
Osorio?, A. Carra?4, D. Politis?

IMS Section, British Hospital, ?Hospital Eva Peron, Cognitive
impairment Laboratory, CONICET, 3Esclerosis Multiple
Argentina, *MS Section, British Hospital, INECO, Fundacion
Favaloro, Buenos Aires, Argentina

Introduction: The negative impact of Multiple Sclerosis (MS) on
the occupational status of patients is well known. For this reason,
there are questionnaires (Q) on the impact of MS on the occupa-
tional status of working employees (W).

Objective: a) To develop a Q on the occupational status of MS that
is useful for developing countries; and b) To describe the changes
that patients must do in order to keep their occupational status.
Method: A structured questionnaire was developed ad hoc to
compile information on the occupational status of MS patients.
The EDSS, the Fatigue Severity Scale, Rao’s Neuropsychological
Battery and Beck's Depression Inventory II were administered as
well. The results were compared with a control group with the
same basal socio-demographic characteristics.

Results: Out of a total of 60 patients with MS, the mean age 45.1
(£ 10.6), mean school education 14.4 years (+ 3.6), EDSS 2.5 (+
2), 33.3% had full-time jobs, 29.4% had part-time jobs, 5.9% were
housekeepers, 2% were retired, 15.7% had retired early, 7.8%
were under sick leave, 2% were under sick leave for other causes,
and 3.9% were unemployed. Unemployee Causes: 76% had
impaired locomotion, 38% had impaired hand motility, 46% had
urinary incontinence, 61% had fatigue, 46% had pain, and 7%
cognitive impairments. No housekeeper mentioned MS as a cause
of their occupational status. Of working patients, 46.6% had made
changes in their work in order to keep it: 5 did simplified tasks, 7
did tasks with lower physical involvement, 2 worked from home,
4 cut down their working hours, 7 spent more time in developing
tasks, 9 took more frequent rests, and 3 changed their working
hours. Out of the respondents who had one or more managers or
colleagues, 17% answered that they had been rejected due to their
MS; while 71% answered that they had received their support.
Discussion: The Q developed recorded the occupational status of
patients and showed how the disease affected them. Understanding
these issues allows setting interventions to prevent the loss of job
and to reduce the impact of MS on the occupational status of patients.
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The value of multiple sclerosis caregiver burden scale. An
Argentinean population
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V. Cores!, J. Steinberg?, M.C. Curbelo?, J. Bauer?, M.
Osorio!, A. Carra*, D. Politis!

!Hospital Eva Perén, Cognitive impairment Laboratory,
CONICET, °MS Section, British Hospital, 3Esclerosis Multiple
Argentina, *MS Section, British Hospital, INECO, Fundacion
Favaloro, Buenos Aires, Argentina

Introduction: The caregivers of patients with Multiple Sclerosis
(MS) may present with the so-called caregiver burden syndrome.
The Zarit Scale has been applied in prior studies. However, this
scale was designed for caregivers of patients with dementia, and
patients with MS constitute a population with different symptoms.
Objective: To analyze the psychometric properties of a version of
the Zarit Scale tailored for the caregivers of patients with Multiple
Sclerosis.

Method: We drafted 10 questions related to symptoms specific to
Multiple Sclerosis that may lead to discomfort in caregivers,
which were incorporated into the Zarit Scale. This version was
administered to 40 informal caregivers of patients with Multiple
Sclerosis along with the Neuropsychiatric Inventory (NPI), the
Beck Depression Inventory (BDI-II), the Stait Trait Anxiety
Inventory, and an actual patient dependency scale.

Results: Caregivers had a mean age of 52.1 years (SD = 18); 58%
were women. The modified Zarit Scale had a Cronbach’s Alpha of
.97; Guttman's split-half was .95, and all item-total correlations
were >.50. Positive Pearson’s correlations >.60 were found
between the scale and total NPI, the NPI of caregiver burden, and
the actual dependency scale and BDI-II. An abridged version with
16 questions comprising the items with the highest discrimination
power had a Cronbach’s Alpha of .95, and similar correlations as
the ones found with the full version, with NPI of the caregiver,
dependency and BDI-II.

Discussion: Although the study population is small, the data sug-
gest that both the full and the abridged versions of the scale are
adequate to measure the burden of the caregivers of patients with
MS, showing adequate reliability and convergent validity rates.
Conducting further studies with this population will provide a bet-
ter understanding of the psycho-social issues that trigger caregiver
stress in this population.
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The authors have nothing to disclose
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Development of the adaptive, bilingual multiple sclerosis
Health Resource Survey (MS-HRS)

R. Haase!, R. Kern?, K. Akgiin!, M. Wunderlich!, M.
Dominik!, T. Ziemssen!

!Center of Clinical Neuroscience | Department of Neurology,
University Hospital Dresden, Dresden, 2MedicalSyn GmbH,
Stuttgart, Germany

Background: Chronic diseases like multiple sclerosis regularly
come along with a live long need for care, monitoring and medica-
tion. Besides direct health-related costs, there are necessary
resources that result in indirect costs of the disease. Regardless of
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which treatment is indicated, the economic burden of MS is
always an important topic to patients, relatives, healthcare provid-
ers and agents of the healthcare system. There is no standard
instrument available that comprises all MS-related costs, provides
a detailed picture and a comparable sum with one take. Most
health-economic studies for MS rely on system-wide estimations
but miss the direct assessment of costs.

Goals: To develop a holistic but easy to administer survey
(Multiple Sclerosis Health Resource Survey, MS-HRS) covering
all relevant MS-related costs and required resources

Methods: An expert group consisting of neurologists, healthcare
administrators, psychologists and MS nurses at the Multiple
Sclerosis Centre, University Hospital Dresden developed the item
pool in German between 2011 and 2014. The first version of the
MS-HRS was created as addition to register-like non-interven-
tional studies that were emerging at the time. After incorporating
the feedback from patients, nurses and physicians, a second ver-
sion was built in 2016 that aimed to be more time-efficient. The
adaptive version of the MS-HRS in its German and translated
English version is the result of the third round of development.
Results: From the original item pool with 140 cost-related questions,
the first non-adaptive version of the MS-HRS was created with a total
of 118 items. The time for completion ranged from 15 to 20 minutes.
After an optimization with respect to cost models for MS and national
healthcare regulations, the second version consisted of 68 items.
After integrating the MS-HRS in an adaptive eForm in the Multiple
Sclerosis Documentation System 3D, the minimal number of ques-
tion needed to be answered has dropped to 23 items and the timely
effort decreased to 5 to 10 minutes. All tangible costs, which had an
impact on the healthcare system, were included.

Conclusions: An efficient tool to assess MS-related costs will be
a valuable contribution to almost all kind of treatment-related
investigations. The MS-HRS is a promising option to measure
costs precisely instead of estimating them or using surrogates. In
future studies, external validity will be demonstrated and country-
wise cost-weights will be introduced.
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Work related and quality of life consequences of early
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Background: Multiple Sclerosis causes a large spectrum of
symptoms including motor, sensitive, cognitive and neuro-psychi-
atric difficulties. MS affects young and middle aged adults in the
most productive and active stage of their life causing serious neg-
ative effects on work related issues and thus causing significant
socioeconomic burden. However, the impact of the disease on
workplace has not been studied at the initial stages of the disease,
when motor deficits are not present.

Objectives: To study the work status, the perceived workplace
difficulties and cognitive performance of patients with early MS
and their impact on quality of life.

Methods: Patients were recruited from the outpatient MS clinic at
the Raul Carrea Institute for Neurological Research (FLENI) by
attending neurologists. Thirty-four relapsing-remitting MS
patients, fulfilling 2017 McDonald criteria, with < 2 years disease
duration and scores <2 on EDSS, were included. Thirty subjects
matched for age, gender, and educational level, recruited from a
local volunteer group, served as controls. Both groups underwent
complete neuropsychological evaluation (Rao BRB).Work Status
was inquired (employed/unemployed), work place difficulties
were assessed using the Multiple Sclerosis Work Difficulties
Questionnaire (MSWD-23) and Quality of Life was assessed by
the MusiQuol.

Results: Groups did not differ significantly in age, sex, educational
level or in the neuropsychiatric scales that assessed depression, anxi-
ety and apathy. Patients showed significant deficits in cognitive tests
of verbal memory, executive functions and language (Rao BRB).
Groups did not differ in their employment status (p=0.58). However,
patients had greater work difficulties than controls reflected by the
MSWDQ-23 total score (p = 0.002), the Psychological Barriers sub-
scale (p=0.032), the Physical Barriers subscale (p=0.001), and the
External Barriers subscale (p=0.009). Furthermore strong correla-
tions were observed between the MSWDQ-23 and the evaluation of
the quality of life (Musiquol) (r=0.75, p=0.000).

Conclusions: Patients with early MS present work related diffi-
culties even when working status is still stable. These difficulties
impact on patients quality of life and are probably the source of
unemployment problems present in later stages of the disease.
Early detection of work related difficulties may contribute to the
design of employment protection policies for these patients.
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Impact of socioeconomic level on the employment status
of people with multiple sclerosis
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Background: In recent years the socioeconomic situation has
worsened in several countries with consequences that may differ
between countries and between the population groups that make
them up. People with Multiple Sclerosis (MS) are more vulnera-
ble to unwanted changes in professional status due to their disabil-
ities and uncertain prognosis. Socioeconomic status (SES) can be
an indirect indicator of limited employment opportunities.
Objectives: 1) To examine the SES of a population with MS; 2)
To study the relationship between the SES and the characteristics
of employment (employed, professional self-employed and non-
professional self-employed); 3) To analyze the relationship
between the SES and the type of working area: specialized (which
requires formal education) versus non-specialized (which requires
experience or training).

Methods: The sample included 61 patients with MS (93.2%
Relapsing-remitting, 1.7% Secondary-progressive and 5.1%
Primary-progressive). 59% were women; average age: 38.89 +
10.38 years; education: 14.18 + 2.57 years; EDSS: 2.74 + 2.01;
evolution of the disease 11.64 + 7.57. Outcome measures:
Argentinian adaptation of the Buffalo Vocational Monitoring
Survey; Socioeconomic Level index (SLI) that are organized in
five different degrees: high level (ABC1), medium level (C2),
medium-low level (C3), low level (D1), low-low level (D2-E).
Results: The SES of the studied population is distributed: 19.67%
ABCI1, 21.31% C2,27.86% C3, 16.39% D1, 6.5% D2-E. An asso-
ciation was found between the SES (Group 1: ABCI-C2 and
Group 2: C3-D1-D2E) and the types of employment relationship
(employed, professional self-employed and non-professional self-
employed) (y2 = 7.73, p = .001). An association was found
between SES (ABC1, C2, C3, D1, D2-E) and employment areas
(2 =18.63, p=.001).

Conclusion: 50% of the analyzed population in this study has a
socioeconomic level of medium-low to low, which directly
impacts on job opportunities. Their relationship becomes more
relevant nowadays due to the worsening socioeconomic condi-
tions of some countries.
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Decreasing emergency department utilization in a
multiple sclerosis patient-centered specialty practice: an
advanced multimodal approach

S. Stuart!, T. Livingston?, P. Farmer?, E. Mitchell!, B.
Schreiber!, A. Ahmad!, S. Powell*, C. Tornatore!

!Department of Neurology | Multiple Sclerosis Center,
Georgetown University Hospital, Washington DC, DC, ’Biogen,
Weston, MA, 3Discern Health, Baltimore, MD, *Department of
Neurology, Multiple Sclerosis Center, Georgetown University
Hospital, Washington DC, DC, United States

Multiple sclerosis (MS) is a chronic, inflammatory and neurode-
generative central nervous system (CNS) disease characterized by
recurrent relapses and disability progression. Patients may seek
care with an emergency department (ED) for treatment of relapse,
which can result in inappropriate visits, and overuse of the ED. A
National Committee for Quality Assurance (NCQA) recognized
Patient-Centered Specialty Practice (PCSP) is well suited for MS
management because of its essential elements: 1) timely access to
comprehensive care, 2) enhanced communication between
patients and providers, 3) continuous coordination and provision
of care, and 4) intensive focus on quality and safety.

Evaluate the effectiveness of patient-centered care improvements
to access and quality of care within the MS PCSP’s impact on
healthcare resource utilization (HRU), specifically ED utilization.
ED utilization by MS patients at the MedStar Georgetown
University Hospital (MGUH) was measured for 2016 Q4. In June
2017 the practice instituted patient-centered approaches aimed at
improving access and quality of care. The new multimodal
approach included establishment of a Nurse Practitioner (NP)
urgent care clinic within the Georgetown MS Center to provide
same-day appointment access, daily pre-visit planning with care
team discussions of patient-specific needs, and increased fre-
quency of patients visits with their clinician and between-visit
calls for high-risk patients. ED utilization and NP urgent care
clinic visits 2017 Q4 and 2018 Q1 were measured and compared.
In 2016 Q4 prior to transformation, there were 40 ED visits. After
transformation, ED utilization decreased by 35%, 2017 Q4
(N=26) compared to 2018 Q1 (N=17), while NP urgent care clinic
utilization increased 37% quarter over quarter, 2017 Q4 (N=43)
and 2018 Q1 (N=59). Observed ED utilization showed a continual
decrease from pre-intervention utilization (2016 Q4; N=40) to
post-intervention utilization (2018 Q1; N=17), resulting in a total
decrease of 58%.

When patient-centered approaches to care for MS patients were
instituted within the MS center including establishment of a NP
urgent care clinic there was a decrease in ED utilization. This pre-
liminary data suggests that increasing patient access and quality
of care at a MS PCSP decreases utilization of the ED leading to
reduced heath care costs and improved patient care.

Study sponsored by Biogen
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Reduced sick leave in multiple sclerosis after switch from
first-line disease-modifying drugs (interferon beta or
glatirameracetat) to fingolimod

A. Wickstrom!2, C. Dahle?#, G. Granas®

!Department of Medical and Health Sciences, Linkoping
University, 2Department of Rehabilitation, University
Hospital, Region of Ostergétland, 3Department of Clinical and
Experimental Medicine, Linképing University, ‘Department

of Clinical Immunology, University Hospital, Region of
Ostergétland, Linképing, *Department of Public Health and
Clinical Medicine, Umed University, Umed, Sweden

Introduction: Fingolimod is an oral disease-modifying drug in
MS and has shown to be highly efficient in reducing MS inflam-
mation, but its impact on work ability has so far not been
studied.

Objectives: To assess sick leave (short-term absence), disability
pension (long-term absence) and unemployment before and after
start of treatment with fingolimod.

Method: Patients in working age (n=105) who were switched
from first-line treatments to fingolimod during October 2011 to
March 2013 were selected from the Swedish Multiple Sclerosis
Registry, a nationwide registry with 78% cover. For each patient 2
matched controls on first-line drugs were selected from the same
registry. The match was based on age, sex and disease duration.
For each patient data from 10 matched non-MS controls of the
general population in the same region was collected. The outcome
variables; level of sick leave and disability pension (both part- and
full-time), were collected from the Social Insurance Agency and
unemployment from the Swedish Public Employment Service.
The variables were measured for each quarter, 2 years before and
3 years after index. The index was defined as the time point when
the fingolimod patients switch from the first-line treatment to
fingolimod.

Result: The final sample comprised 105 patients on fingolimod,
210 patients on first-line drugs and 525 controls from the general
population (mean age 41 years; 61% female). Median level of
Expanded Disability Status Scale for the fingolimod patients was
2.5 and 1.5 for the first-line patients. The mean prevalence of sick
leave ranged from 24% 3 months before index (start with fingoli-
mod) to 13% 3 years after index among fingolimod patients, 8%
to 6% among first-line patients controls and 6% to 7% among
general population controls. Corresponding estimates for disabil-
ity pension were 32% to 38% for fingolimod patients and 23% to
27% for first line controls and 4% to 4% for the general popula-
tion controls. Baseline levels of unemployment was highest
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among the fingolimod patients, with a peak one year after start
and subsequent reduction the following two years ending below
baseline.

Conclusion: The results in this study indicate that MS patients
switching from first line treatments to fingolimod can benefit
regarding their work productivity. The rate of sick leave was
reduced within 1 year after start of fingolimod and lasts at least 3
years. The reduction also lasts after adjustment for disability pen-
sion and unemployment.
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Driving continuous improvement of MS care quality -
initial launch experience from the first continuous quality
improvement research learning health system in multiple
sclerosis-The Multiple Sclerosis Continuous Quality
Improvement (MS-CQI)
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!Department of Community and Family Medicine at Gesisel
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Affairs National Quality Scholars Program (VAQS), White River
Junction, VT, *Randall Messier, LLC, Fairfield, >Community

& Family Medicine, Dartmouth-Hitchcock Medical Center,
Lebanon, NH, SBiogen, Boston, MA, United States

Background: The Multiple Sclerosis Continuous Quality
Improvement (MS-CQI) Collaborative is the first learning health
system for quality improvement research in multiple sclerosis
(MS) in the United States. It aims to leverage continuous quality
improvement (QI) methods to improve MS care quality by bench-
marking system-level performance indicators and testing QI inter-
ventions across MS centers. Four centers are currently participating
(N=5,600) and four additional U.S. centers are currently in the
process of joining (estimated new minimum N=10,000).
Objective: To report initial patient reported outcomes (PRO) and
electronic health record (EHR) based outcomes from the MS-CQI
study to date.

Design/Methods: This is a three year, randomized controlled
study utilizing a step wedge design. Measures include real-time
PRO, administrative data, and EHR data. PRO, administrative,
and EHR data will be merged in analyses. First year data will be
used to establish a baseline for benchmarking analyses. In year 2,
two centers will be randomized to QI intervention. In Year 3, two
additional centers will be randomized to the QI intervention.
Results: The collaborative has completed the second quarter of
the first year of the study. 4,503 baseline PROs have been reported
in the first three study quarters, by 203 of 243 active study partici-
pants (15% male, 94% white). Nineteen PRO measures are being
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collected, including (mean, SD): Patient Health Questionnaire-9
(PHQ-9) (7, +/-5), Quality of Life in Neurological Disorders
(Neuro-QoL) Cognitive Scale (31, +/— 7), Patient Determined
Disease Steps (PDDS) (2, +/— 2), NIH PROMIS Fatigueyg (22,
+/-8). Total EHR n=1162, including Disease Modifying Therapy
(DMT) (n=842) and MRI utilization (n= 758). Overall collabora-
tive proportion on DMT= 72.3% (range: 64.1-88.7%). Overall
collaborative proportion receiving a MRI in past year= 65.2%
(range: 58.6-78.5%). Full Year 1 (baseline) results will be reported
at ECTRIMS.

Conclusion: MS-CQI has demonstrated initial feasibility, accept-
ability, and functional data analytic pathways. Ongoing investiga-
tion of system-level variation and the effect of improvement
interventions on system and population level clinical, patient
experience, and functional health outcomes is a new area of inves-
tigation in MS that has great potential to improve MS care.
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Burden of multiple sclerosis in Brazil

G. Kobelt!, V. Teich?, S. Berner?, A.M. Canzonieri?, M.
Cavalcanti?, EIM.G. Gongalves*

!European Health Economics AB, Stockholm, Sweden, *Sense
Company, 3Associagdo Brasileira de Esclerose Multipla
(ABEM), *Universidade de Santo Amaro.(UNISA), Sdo Paulo,
Brazil

Introduction: In Brazil, although disease-modifying drugs
(DMTs) are reimbursed since 2010, comprehensive cost-of-illness
information is limited.

Objectives: The objective of this study was to estimate costs to
society and patients’ quality of life (QoL) at all levels of disease
severity (measured with the Expanded Disability Status Scale,
EDSS).

Multiple Sclerosis Journal 2018; 24: (S2) 738-980
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Methods: The study was part of an international, cross-sectional
burden-of-illness study carried out in collaboration with national
MS patient organizations. All information was collected directly
from patients using a validated questionnaire. Direct costs were
estimated both from societal and payer perspectives, while total
costs are presented as societal costs.

Results: The survey included 694 patients (response rate 21%;
mean age 40.8 years). 95% of patients were of working age, and
around half were working. The mean EDSS score was 3.2 (62.5%
of patients with EDSS < 3). Relapses were reported by 18.9% of
patients. Fatigue affected almost all patients (94%) regardless of
EDSS level, and cognitive difficulties were reported by 69.1% of
patients. Mean utility ranged from 0.77 at EDSS 0 to negative
values at EDSS 9, with a mean score of 0.58; utility was affected
by relapses.

Total mean annual cost was R$33,900 (€ 8,000) per patient in the
societal perspective, with direct costs representing 81% (R$
27,350, € 6,500). Direct costs for the payer amounted to R$ 16,800
(€ 4,500) per patient.

Conclusions: This study included a population with relatively
mild and early disease, with a majority of patients with relapsing
disease and thus on DMT treatment. It is not possible to conclude
directly on the total cost of MS in Brazil. Nevertheless, resource
quantities used, QoL and MS symptoms are very similar to what
was seen in the European survey.
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The study was financially supported with a grant from Biogen to
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Dohme, Novartis, Novo Nordisk, Pfizer, Roche, Servier, Shire,
Takeda, Teva, Vertex and Zambon.
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Employment status in patients with multiple sclerosis: a
cross-sectional study in Argentina
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Qiiesta Laudani'3, E. Ruiz Romagnoli'4, S. Liwacki'4, R.
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Muttiple Sclerosis Journal 2018; 24: (S2) 738-980

Neuroinmunologia y Enfermedades Desmielinizantes,
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Section Hospital Britanico Buenos Aires, Buenos Aires,
’Servicio de Neurologia, Hospital Carlos G. Durand, Buenos
Alres, $Neurology Department, Hospital Lagomaggiore,
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Rosario, "Neurology Department, Hospital San Bernardo,
Salta, "' Clinica Pueyrredon, Mar del Plata, ?’Neurology
Department, Fundacion Favaloro/INECO, Buenos
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v Neuroquirurgicas, Santiago del Estero, '*Clinica
Universitaria Reina Fabiola - Hospital Cordoba, Cordoba,
I5Neurology Department, Hospital Italiano y Espaiiol de La
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Introduction: Multiple sclerosis (MS) is associated with both
high unemployment rate and burden of disease, especially during
critical years of work life. Among 24-80% of MS patients are
unemployed and this has been associated with worse quality of
life. The aim was to investigate the employment status among
patients with MS (PwMS) and to assess factors associated with
unemployment.

Methods: A cross-sectional study based on a self-administered
questionnaire was carried out from August to December 2017 in
Argentina. We included 219 PwMS who were assessed by their
employment status. We also evaluated demographic, disease
course, disability status, comorbidities, level of education, cur-
rent treatment, health insurance and burden of MS characteris-
tics, within the last 12 months. These data were compared
among PwMS employed vs. unemployed.

Results: Of the 219 PwMS, 185 (84.5%) were employed (full-
time: 59%), 34 (15.5%) were currently unemployed and 15
(6.8%) retired by MS. Ages at disease onset, gender, disease
duration, disease course, comorbidities, pension for MS dis-
ease and both neurological visit and neuro-images frequency in
the last year were similar in both groups. Moderate level of
disability was significantly associated with unemployment (p =
0.04). In addition, both low level of education and current use
of MS medication were significantly associated with unem-
ployment (p =0.01, p = 0.04, respectively). Twenty-four (71%)
PwMS in the unemployed group had certified disability retire-
ment/ disability benefits (p < 0.01) and 14 (41.1%) state-run
health coverage. On the employed group, 26 (18%) PwMS had
licenses due to MS disease and they also had reduction of both
working hours (28%) and salary (18%).

Conclusions: The rate of unemployment in this cohort was
15.5%. In addition, these findings support that PwMS
employed have reduction of working hours and salary as well
as work licenses and certified disability retirement due to MS
disease.

Disclosure
None of the authors has any potential financial conflict of interest
related to this poster
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New oral treatments decrease the switch to second-line
therapies in multiple sclerosis. A 9-years retrospective,
clinical and budget impact study

A. Oterino Duran!, D. Gomez?, D. Cantarero?, C. Blazquez?,
M. Toriello!, S. Pérez-Pereda!, V. Gonzalez Quintanilla!
!Neurology, ?Pharmacy, University Hospital Marqués de
Valdecilla, ’Economics Faculty, University of Cantabria,
Santander, Spain

Introduction: In the last decade we have increased our therapeutic
arsenal (DMTs) for multiple sclerosis (MS). In our country, natali-
zumab was authorised in the mid 2007, fingolimod in dec-2011,
alemtuzumab, teriflunomide, and dimethyl-fumarate, in may-2015.
Budget impact (BI) has progressively grown along this period.
Objective: To analyze persistence of DMTs along the three differ-
ent stages marked by the introduction of new DMTs, and reasons
for switch to sencond-line therapies. Description of costs related
to these drugs was included.

Methods: This is a 9-years retrospective, uni-center study.
Prescription and dispensing were digitally registered from january
2009. We defined first stage corresponding to jan-2009 to dec-
2011, second stage from dec-2011 to may-2015, and third sage
from may-2015 to feb-2018

Statistics: Chi2, Kaplan-Meyer curve (log-rank method for com-
parison) and non-parametric comparison of medians were used.
Results: Along this 9-y period, we prescribed 535 treatments
(142, 179, and 214 respectively to each stage) in a total of 338
patients. A total of 290 patients are still on treatment. Most inter-
ferons (IFN) were suspended along this 9y period, independently
of the stage (86.5% of first stage, 63.3% of sencond stage, and
70.6% of third stage), mainly for inefficacy. From the first stage,
only 13 IFN remain active, but 6 (33.3%) of AG, and 8 (32%) of
NTZ remain active. In the third stage, more than 80% DMTs
remain active, except for DMF (68.9%) and IFN1A (29.4%).
Contrary to that expected, 17%, 23.91% and 35.3%, respectively
of DMTs prescribed in the first, second or third stage were
switched to new oral therapies. Switches from first to second line
therapies decreased along this 9y period from 37.32% in the first
stage, 12.29% in the second stage, and 8.87% in the third stage.
The evolution of spending on these drugs has been linearly
increasing during the first 7 y by 20%, afterwards it reduced to
15% in the last 2 y. Kaplan-Meyer curves demostrated that oral
therapies were more persistent than injectables (log-rank p=0.001).
Conclusions: We have found that oral and second line therapies
were associated with longer persistance on treatment. The use of
IFN, was associated with higher probability to switch to second-
line therapies.

The more persistent new oral treatments could be related to the
reduction in the evolution of BI due to these drugs because of
decreased switch to more expensive second-line therapies.
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Agustin Oterino has received honoraria for speaking from Sanofi,
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Neuro-ophthalmology

EP1440

The neuro-opthalmological evaluation of multiple
sclerosis’ and neuromyelitis optica’s optic neuritis:
analysis of 238 cases

F. Idiman!, E. Idiman', O. Keskin?, M. Kaya’, Z.

Mehdiyev*

!Neurology, Dokuz Eylul University, Izmir, 2Neurology,
Eskisehir State Hospital, Eskisehir, >Ophthalmology, Dokuz
Eylul University, *Neurology, Ege Sehir Hospital, Izmir, Turkey

Background: Optic Neuritis (ON) is the most frequent sign in
multiple sclerosis (MS) and neuromyelitis optica/spectrum dis-
eases (NMO/SD). It is observed in the beginning of the disease or
during its course. It is characterized by acute or subacute onset
with painful visual loss in either one eye or both eyes simultane-
ously. However, when the clinical picture appears as isolated ON,
how it would evolve clinically and in terms of the visual function
is one of the main problems in neurology. Detailed evaluation of
large series has the capacity of clarifying many questions. Our
study was performed with the aim of scrutinizing this problem and
some of these questions. In this study, clinical neuro-ophthalmo-
logic evaluations were performed on 238 ON patients (194
MS-ON and 44 NMOSD-ON.) The findings were compared with
the literature, the differences were discussed, and the visual prog-
noses were evaluated.

Results: 238 cases were evaluated and the following figures
were found: mean age = 34.22, female / male ratio= 1.96. Acute
ON (45.8%), chronic ON (54.2%), unilateral (68%) and bilateral
(32%) involvement, recurrent ON (29.71%), visual loss
(93.75%), visual field (GA) abnormality (45.15%), pupillary
anisocoria (26%), afferent pupillary defect (79.43%), optical
disc abnormality (63.43%). Differences between MS-ON and
NMOSD-ON characteristics (severity of visual loss, color
vision, contrast sensitivity and visual fields defects) were deter-
mined (p < 0.001).

Conclusion: The findings show that visual loss is in high rates in
both MS-ON and NMOSD-ON, though it is relatively moderate in
MS while heavier in NMO. The most sensitive test to detect visual
loss was determined to be the “Sloan letter” contrast sensitivity
test, and it is suggested that contrast sensitivity tests should abso-
lutely be used in assessing visual loss. In addition, the pupillary
anisocoria, which, according to classical literature, is reported to
be infrequent in ON, was detected not to be so. This finding
requires further research.

Disclosure
Nothing to disclose
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EP1441

Evaluation of pupillary response characteristics measured
by pupillometry in differentiating MS from NMOSD with
the machine-learning approach: a potential pupillary
pattern recognition method

R. Abolfazli!, S. Samadzadeh?, B. Khorsand?, J. Zahiri?,

S.S. Arab’, S. Najafinia®, C. Morcinek?, P. Rieckmann’
!Department of Neurology, Amiralam Hospital, Tehran
University of Medical Sciences, Tehran, Islamic Republic

of Iran, Department of Neurology, Academic Hospital
Sozialstiftung Bamberg, Bamberg, Germany, *Department

of Computer Engineering, Faculty of Engineering, Ferdowsi
University of Mashhad, Mashhad, ?Department of Biophysics,
Bioinformatics and Computational Omics Lab (BioCOOL),
SDepartment of Biophysics, Faculty of Biological Sciences,
Tarbiat Modares University, Tehran, *Mechanical Engineering
Department, Amirkabir University of Technology, Tehra, Islamic
Republic of Iran, "Specialist Hospital for Neurology, Medical
Park LOIPL, University of Erlangen, Bischofswiesen, Germany

Introduction: Pupillometry measures dynamic changes in pupil-
lary diameter in response to light stimuli, providing a functional
assessment of RGC axonal pathways in the Inflammatory
Demyelinating Diseases of the Central Nervous System.

Aims: This study aimed to use machine learning technique to
determine if a subset of Multiple Sclerosis (MS) patients with
different disease course and Neuromyelitis Optica spectrum
disorders (NMOSD) may have any distinguishing pupillary
characteristics.

Methods: We analyzed Pupillometry data including neurological
pupil index (Npi), pupil size (PS), minimum size of pupil (MinPS),
percentage change of pupil size (CH), Constriction Velocity (CV),
Maximum of Constriction Velocity (MCV), Dilation Velocity
(DV) and latency (LAT) from 232 patients (169RRMS-29SPMS-
21PPMS-13NMOSD).In this Cohort pupillometry parameters of
90 percent of each group is used as train and 10 remaining percent
is used as a test in 10 fold cross validation for predicting the type
of patients.

We have used nine base learners including Linear SVM, Poly
SVM, Radial SVM, random forest, decision tree, Cart tree, K
Nearest Neighbors, Naive Bayes and RPART. Majority voting on
the base learners’ decisions has been used to make the final deci-
sion about each sample. This ensemble learning method achieved
the total accuracy of 0.75.

Results: Among all pupillary response features Latency,
Constriction Velocity (CV), Maximum of Constriction Velocity
(MCYV), Dilation Velocity (DV) and the discrepancy between
two eyes in neurological pupil index (Npi) were more discrimi-
native than other features according to the calculated feature
importance.

Conclusions: We observed that applying machine learning tech-
nique to pupillometry data has potential to yield better discrimina-
tion of group differences. Our results may help to identify a
pattern of alterations in specific pupillary parameters between MS
patients with different disease course and NMOSD and may assist
in clinical method planning in studies targeting pupillary light
reflex pathway.

Muttiple Sclerosis Journal 2018; 24: (S2) 738-980
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Characteristics of optic neuropathy in Behcet’s disease
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INeurology, Dokuz Eylul University, Izmir, *Istanbul Sadi Konuk
Hospital, Istanbul, 3Dokuz Eylul University, Izmir, *Neurology,
Istanbul University Cerrahpasa School of Medicine, "Neurology,
Istanbul Bilim University, Istanbul, Ophthalmology, Ege
University, "Ophthalmology, Dokuz Eylul University,
8Neurology, Ege University, Izmir, Turkey

Objective: Behcet’s disease (BD) could occasionally present a
differential diagnosis challenge in patients with optic neuropathy,
which has rarely been reported in BD. Multicenter study pre-
sented here was aimed to show clinical profile, features and
neuro-imaging findings of BD patients with ON.

Methods: Data from five different university hospitals were
reviewed retrospectively, and patients with BD and ON were eval-
uated. Patients with secondary optic nerve damage were excluded.
The cohort was divided into 2 groups and their findings were
compared; (1) those already diagnosed with BD when ON devel-
oped (BD>ON group) and (2) those diagnosed with BD in further
evaluation ON (ON>BD group).

Results: There were 25 BD patients with ON (13 males). Among
these, 13 had ON>BD (6 males), and 12 had BD>ON (7 males).
17 patients had unilateral ON, and 7 patients had recurrent ON.
BD>ON patients were significantly older. Disc edema was seen
more in ON>BD patients (10 vs 3). 14 patients also had uveitis.
There was other neurological involvement in 8 patients; in
BD>ON group all 4 had MS-like neurological presentation.
However, in ON>BD group, 3 had typical parenchymal involve-
ment, and one had MS-like neurological presentation. All
patients except one received immunsuppressive medications or
corticosteroids or both. Prognosis was favourable in most: vision
improved in 20 patients, more often in those receiving combined
therapies.

Conclusion: BD may be diagnosed earlier if it is considered and
investigated during the assessment of ON. Prognosis of ON
related with BD seem to be favourable. Immunsuppressants
should be given along with corticosteroids. MS-like presenta-
tions should also be kept in mind in patients with BD and ON.
Further larger multi-center studies are needed to confirm these
observations.
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Comorbidity

EP1443

Developmental venous anomalies are more common
in patients with multiple sclerosis & clinically isolated
syndrome: co-incidence or clinically relevant?

P. Kruczek!, B. Bellenberg!, T. Lutz!, R. Schneider?, C.
Ahlborn!, R. Gold?, O. Késter!, C. Lukas!

!Department of Radiology, ?Department of Neurology, St. Josef-
Hospital, Ruhr-University Bochum, Bochum, Germany

Background: Developmental venous anomalies (DVAs) are con-
genital malformations of veins that drain the brain parenchyma.
Their incidence has been reported to be 2.58% by a previous
autopsy study, while magnetic resonance imaging (MRI) based
studies reported a frequency of up to 9.3% in the healthy
population.

Objective: Our aim was to determine the prevalence of DVAs in
patients with clinically isolated syndrome (CIS) and early multi-
ple sclerosis (MS) and to assess, whether DVAs are related to
altered clinical, MRI and laboratory measures.

Methods: All 93 patients (39 CIS, 54 MS) underwent routine
neurological- and MRI examination in a single center. DVAs were
identified by two raters on post-contrast T1 weighted images. In
addition, conventional measures such as clinical disability (n=93)
and T2 lesion load (n=90), brain atrophy (n=89), as well as cere-
brospinal fluid (CSF) parameters (n=< 82) were determined.
Results: 29 DVAs were detected in 25 patients (25/93; 26.9%); 10
out of 39 CIS patients and 15 out 54 MS patients had DVAs. The
prevalence of DVAs did not differ between CIS and MS (p=0.819).
In the total cohort of patients, clinical, MRI and laboratory param-
eters did not differ significantly between patients with and without
DVAs, with the exception that a higher frequency of hypointense
lesions on fluid-attenuated inversion recovery (FLAIR) sequences
in patients with DVAs has been found (percentage of hypointense
FLAIR lesions in patients with vs. without DVAs: 44% vs. 28.3%;
p=0.037). CIS patients with DVAs had significantly less total ven-
tricle volume (p=0.030) at baseline and showed higher CSF-levels
of albumin (p=0.004), immunoglobulin G (p=0.021) and immu-
noglobulin A (p=0.017). Nethertheless, DVAs were not associated

journals.sagepub.com/home/msj

with higher conversion rates from CIS to MS at 1-year (p=0.411)
or 2-year follow-up (p=0.281), respectively.

Conclusion: We have detected DVAs in patients with CIS or early
MS at a higher frequency than published before. The percentage
of DVAs in CIS and MS patients was 10 times higher than the
prevalence reported in the healthy population. Patients with DVAs
did not have significantly altered clinical outcomes, brain atrophy
rates and disease progression. Accordingly, CIS Patients with
DVAs do not seem to be at higher risk for converting to MS.
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EP1444
Comorbidities and safety of use of MD1003 in a cohort of
patients with progressive multiple sclerosis

C. Donze, H. Cattoir, P. Hautecoeur, A. Kwiatkowski
Groupe Hospitalier de I’Institut Catholique de Lille GHICL,
Lille, France

Introduction: MD1003 is prescribed under a temporary authori-
zation for use in progressive MS with good safety. More frequent
comorbidities in this population may influence treatment results
and should be taken into account.
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Objectives: Identify side effects and comorbidities in a cohort of
patients with progressive non-active form of MS treated with
MD1003 for 12 months.

Methods: 109 patients (mean age 55 +/- 9.4 yrs, median EDSS
6.5, mean duration of illness 18.8 +/-9 yrs) with a progressive
non-active form of MS worsening in the last 2 years have been
followed for 12 months. Comorbidities likely to disturb the
results of treatment evaluation are collected before introduction.
At each visit (3, 6, 12 months) are noted sides effects and any
undercurrent medical events related to the associated comorbidi-
ties or not. MRI results at baseline and at 12 months are also
included.

Results: 55 patients have comorbidities: orthopaedic, metabolic
and cardiorespiratory disorders. 15 patients discontinued treat-
ment for inefficacy, adverse events and aggravation. 20 patients
presented adverse events described in the characteristic sum-
mary produced. A sensorimotor relapse has been reported. One-
third of patients suffered from an undercurrent medical event.
Only one MRI showed an increase in the lesion load with two
active lesions and two MRIs increased in isolated lesion load.
Conclusion: Comorbidities are frequent according to the differ-
ent publications and responsible for undercurrent events that
may distort the therapeutic evaluation. Side effects are uncom-
mon and comparable to those previously described. The risk of
relapse remains low and corresponds to the risk described by
Bonenfant in 2017 for progressive MS. MRI remains stable and
may differ from other studies. MD1003 is a well-tolerated treat-
ment and the evaluation of its effectiveness should take into
account the more frequent associated comorbidities in this
population.
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Prevalence of cancer and the relationship to disease-
modifying treatments in a cohort of multiple sclerosis
patients over 50 years of age
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E.M. Beck Roman3, S.D. Valenzuela Chamorro?, A.
Castro-Villacafias Farzamnia3, L. Fernandez Gil3, E.

Gamo Gonzalez3, L. Mena Romo3, M.R. Blasco Quiléz3,

A. Garcia-Merino!-23
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Introduction: The relationship between multiple sclerosis (MS)
and cancer, has long been investigated but results have been not
conclusive yet and a higher risk has been associated only with the
previous use of immunosuppressants. The estimated prevalence
rate (EPR) of cancer in MS patients is 4.39% and there is no esti-
mated data in those over 50. Since the arrival of new and more
effective immunomodulatory treatments and its use in increas-
ingly older patients, a possible higher prevalence of cancer is

Muttiple Sclerosis Journal 2018; 24: (S2) 738-980

expected. The aim of this study is to clarify the prevalence of can-
cer in older MS patients and to evaluate the effect of exposure to
disease modifying-treatments (DMTs)

Material and methods: We assessed the prevalence of cancer in
a cohort of 155 MS patients older than 50 years. Demographic and
clinical data were collected retrospectively from the database of
Puerta de Hierro University Hospital. Clinical and radiological
isolated syndromes were excluded. We carried out a descriptive
and multivariate analysis using a logistic regression model to
assess the relationships between the use of DMTs adjusted to
exposure time and the prevalence of cancer

Results: No differences in gender, clinical activity or type of MS
were found in patients with cancer compared to the whole sample.
A total of 11 neoplasms were detected in 10 patients (7.1%), a lit-
tle higher than expected predominantly in >65 years (EPR: 98 for
50-55 years, 128 for 55-64 years and 138 for >65 years). A com-
plete remission was observed in 8 of them. Only one death
ascribed to cancer was reported. The more frequent cancer was
non-melanoma skin cancer and melanoma (18.2% for each). The
percentage of melanoma in this study was 4 times higher than
expected. The mean number of previous DMTs was greater in
patients with cancer (2.34/-0.8 vs 1.5+/-1.2) and a positive corre-
lation was found between cancer occurrence and the number of
previous DMTs (OR=1.4 95%IC:2.2-0.6 p=0.001) without a
direct relationship with any specific DMT. As expected age was
positively correlated to cancer occurrence (OR=0.07 95%IC:1.4-
0.03 p=0.04) and negatively to disease remission (OR=-0.1
95%IC:0.3-0.01 p=0.03)

Conclusions: Our findings indicate that in patients older than 50
years, the prevalence of cancer is higher than expected and the use
of a higher number of DMTs seems to be a risk factor. Further
study is needed to assess possible associations between long-term
exposure to the novel DMTs in MS and rate of cancer
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EP1446
Double jeopardy of multiple sclerosis and idiopathic
Parkinson’s disease: three new case reports

A. Scarborough, V. Lester, R. Mitchener, Y. Lee
East Sussex Healthcare NHS Trust, Eastbourne, United Kingdom

Method/Results (Case Series Report): The first patient presented
aged 64 with a 5 year history of tremor in her right hand, worst at
rest. She was found to have cog wheeling and bradykinesia, with
reduced arm swing. She had an MRI brain which showed involu-
tional changes, with nonspecific T2 changes in bilateral white mat-
ter sparing bilateral basal ganglia. She was subsequently treated
with increasing dopaminergic treatment with good clinical response.
Her extrapyramidal features fulfilled criteria for diagnosis of idio-
pathic Parkinson’s disease as per UK Brain Bank criteria. DATscan
showed changes consistent with idiopathic Parkinson’s disease. 4
years later, she began developing progressive right sided upper
motor neurone signs. Repeat MRI showed progressive T2 white
matter changes withT3/T4 cord lesion suspicious of demyelination.
Subsequent CSF was positive for oligoclonal bands(OCB) with
negative screening tests for secondary neuroinflammation.

The second patient presented aged 61 with a three-year history of
progressive limb weakness, numbness over her arms and urinary
incontinence. She had a MRI brain which showed features sug-
gestive of demyelination with positive OCB in her CSF. Eleven
years after her diagnosis of progressive MS she was found to have
reduced arms swing and bradykinesia. She was trialled on co-
careldopa with positive response. Her extrapyramidal features
were further improved following up titration of her L-dopa to
300mg/day.

The third patient presented aged 51 with a clinically isolated syn-
drome of diplopia. 6 years later he had another relapse with diplopia
and right sided paraesthesia. MRI, CSF, evoked potential and neuro-
inflammation screen confirmed MS and he was started on interferon.
A year later, he developed extrapyramidal features fulfilling UK
Brain Bank diagnosis of IPD. He had positive DATscan. Over the last
6 years, his IPD showed sustained positive response to levodopa.
Conclusion: To date, there are 42 cases of simultaneous
Parkinsonism and Multiple Sclerosis in English literature. The
majority are attributed to Multiple Sclerosis and Parkinsonism, as
opposed to Idiopathic Parkinson’s Disease. Furthermore, many
have featured patients with early onset Parkinsonism. There are
very few cases of Idiopathic Parkinson’s Disease and Multiple
Sclerosis in patients over 60. More research is needed to decide if
the relationship between the two diseases is coincidental or one
unifying pathogenesis.
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V Lester: Nothing to disclose
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EP1447
The relationship between migraine and multiple sclerosis
therapies

journals.sagepub.com/home/msj

Y. Beckmann!, S. Tiire?, C. Uzunkoprii®
INeurology, ?Neurology, Izmir Katip Celebi University, Izmir,
Turkey

The objectives of this study was to study the relationship between
migraine and MS therapies. 782 MS patients were consecutively
admitted. All patients filled out a detailed headache questionnaire
and 754 patients were included. Of the total population of 754 MS
patients recruited in our center, 515 (68%) reported headaches.
Based on headache characteristics on evaluation, 202 (27%) were
diagnosed with migraine [128 (17%) patients with migraine with-
out aura, 52 (6.9%) patients with migraine with aura, 17 (2.3%)
patients with probable migraine without aura, 5 (% 0.7) patients
with chronic migraine]. One hundred and three patients (17%)
gave a history of tension-type of headache and 198 (26.3%)
patients described to have medical overuse headache. There were
12 (1.6%) patients with unclassified headache. During our study
558 MS patients (74%) were treated with interferon beta therapy/
glatiramer acetate. 115 patients (15.3%) received fingolimod. 48
MS patients (6.4%) were treated with teriflunamide, and 33 MS
patients (4.4%) received natalizumab. There was no statistical dif-
ference between medications and migraine. The mean age of
onset of specific treatment for MS was 29.4 and there was a sig-
nificant association between migraine and the age of onset of MS
therapies. The mean age of onset of headaches was 27.4 years.
When all headache groups were compared, the age of onset of
headache was the earliest in the patients with migraine (mean
25,2). As regards the possible relationships between duration of
the history of medication use and headaches, the incidence of
migraine was higher in all headache patients. According to this
result, the shorter duration of medication use the higher incidence
of migraine. The mean value of total duration of medication use
until migraine occurrence was 1.82 years. In migraine patients,
the duration of medication use until the headache onset was the
longest when compared to other headache groups. There was a
statistically significant difference between migraine and concomi-
tant symptoms (nausea, vomiting, phonophobia, and photopho-
bia). The consultation rates for migraine in our MS patients were
not rare and 78% of patients with migraine were seen by physi-
cians due to headache complaints. In this study, migraine was
more common than other headaches and the association between
migraine and the age of onset of MS therapies, and also duration
of medication use were significant.

Disclosure
nothing to disclose

EP1448
Pain in AQP4-ab-positive and MOG-ab-positive
neuromyelitis optica spectrum disorders

S. Asseyer!, F. Schmidt!, C. Chien!, M. Scheel!, K.
Ruprecht?, J. Bellmann-Strobl'-3, A.U. Brandt!, F. Paul'?
!Charite - Universitatsmedizin Berlin, corporate member

of Freie Universitdt Berlin, Humboldt-Universitdt zu

Berlin, and Berlin Institute of Health, NeuroCure Cluster of
Excellence, NeuroCure Clinical Research Center, 2Charité
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- Universititsmedizin Berlin, corporate member of Freie
Universitdt Berlin, Humboldt-Universitdt zu Berlin, and Berlin
Institute of Health, NeuroCure Clinical Research Center,
3Charité - Universitdtsmedizin Berlin and Max Delbriick Center
for Molecular Medicine, Berlin, Germany

Background: Pain is a frequent symptom in aquaporin-4-IgG-
positive and antibody-negative neuromyelitis optica spectrum dis-
orders (AQP4-NMOSD/ ABneg-NMOSD). Data on pain in
MOG-IgG associated neuromyelitis optica spectrum disorders
(MOG-NMOSD) are scarce.

Objective: To investigate pain in MOG-NMOSD in comparison
to AQP4- and ABnegNMOSD.

Methods: Forty-nine patients with MOG- (n=14), AQP4- (n=29),
and ABneg- (n=6) NMOSD were included in this cross-sectional
analysis from an ongoing observational study of patients with
NMOSD and related disorders. We identified spinal cord lesions
in MRI, assessed pain by PainDETECT and McGill Pain
Questionnaire, quality of life by Short Form Health Survey, and
depression by Beck’s Depression Inventory.

Results: Twelve MOG-NMOSD patients (86%), 24 AQP4-
NMOSD patients (83%), and all ABneg-NMOSD patients (100%)
suffered from pain. MOG-NMOSD patients had mostly neuro-
pathic pain and headache; AQP4- and ABneg-NMOSD patients
had mostly neuropathic pain. A history of myelitis was less fre-
quent in MOG-NMOSD than in AQP4-NMOSD patients. Pain
influenced quality of life in all patients. Thirty-six percent of
patients with pain received pain medication; none of them were
free of pain.

Conclusions: Pain is a frequent symptom of patients with MOG-
NMOSD and as important as in AQP4- and ABneg-NMOSD.
Despite its impact on quality-of-life, pain is insufficiently allevi-
ated by medication.
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EP1449
Multiple sclerosis related headaches. Prevalence and
classification

S. Hamdy, M. Abdel-Nasser, H. Shehata, M. Nada, A.
Elmazny, A. Hassan, N. Shalaby
Neurology Department, Cairo University, Cairo, Egypt

Background: High prevalence of migraine in patients with multi-
ple sclerosis (pwMS) has been supported by abundant controlled
and uncontrolled studies. Yet; the temporal association, headache
semiology and MS characteristics of those patients remain to be
determined.

Objectives: To investigate the prevalence and characteristics of
headaches in MS sample vs. control healthy subjects and to com-
pare the MS-headache group (MS-H) with headache-free MS
(MS-NH) patients with respect to MS type, symptoms and dis-
ease-modifying drugs (DMD) intake.

Methods: A cross sectional, case-control study that included 486
MS patients (non-probability convenient sampling method). The
control subjects (n=486) were selected among patients’ accompa-
nying friends with age and gender matching. All participants were
screened for the presence of headache in the last year (1-year
prevalence) using a validated Arabic-language headache ques-
tionnaire and migraine severity was assessed using the Migraine
Disability Assessment (MIDAS).

Results: We detected 309 (63.58%) pwMS and 245 (50.72%) con-
trols had “headache within the past year”. Headache was more in
secondary progressive (SPMS) than in relapsing remitting (RRMS)
patients (71.29% vs 51.02%; p=0.03) and was associated with
higher EDSS scores (p=0.04). The migraine frequency was higher
in pwMS (45.11 vs 21.67%; prevalence ration (PR): 2.08, p=0.02).
Unclassified headache (according to International Headache
Society criteria) was more in pwMS (23.71% vs 11.56%; PR: 2.05).
Migraine without aura was more frequent in pwMS than migraine
with aura but disability (assessed with MIDAS) did not differ
between pwMS and controls. According to temporal relationship of
headache onset and MS milestones; headaches were classified into;
(1) headache preceding MS (n=191/309; 61.81%), (2) headache
associated with initial presentations of MS (n=33; 10.68%); (3)
headaches developed within the course of MS (whether first pre-
sented in relationship to attacks or not) in 46 (14.89%) and (4) head-
ache started after initiation of DMD (n=39; 12.62%). Of our
patients, 365/486 (75.10%) were on DMD; which had variable
effects on headaches: headache de novo (10.68%) improvement
(27.67%), worsening (26.03 %) and remained unchanged (35.62%).
Conclusion: Headache is more common in MS patients than in
controls. Patients with MS-H can be classified according to its
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temporal relations of MS onset, which may help in resolving the
underlying mechanism(s) of this association.
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Pathology

EP1450

Multiple sclerosis clinical trials: how to encourage
patients participation? Results from an observational
study conducted via Carenity, a worldwide online patient
community

R. Dos Santos, L. Radoszycki, M. Chekroun
ELSE CARE SAS - Carenity, Paris, France

In a worldwide context of competitive multiple sclerosis clinical
research, patient engagement is key to optimize medical research
and increase participation rates.

An online questionnaire has been submitted from August 2017 to
October 2017 to Carenity’s French members affected with multiple
sclerosis. The aim of this study was to identify patients’ motiva-
tions and hindrances to join a trial in order to increase participation
rates by implementing tailored services and information.

152 patients affected with multiple sclerosis participated in the
study (mean age = 49 y/o, 74% of women). 18% already partici-
pated in a clinical trial. Reimbursing the expenses related to the
clinical trial can improve non-participant motivation (median
weight on participants’ motivation to join their trial = 10/10), lev-
eraging the trial’s healthcare center notoriety (7.0/10) or the trial’s
doctor notoriety (7.0/10) would entice them to enter a trial.
Communication should also aim at reassuring patients about side
effects (median weight on participants’ reluctance to join their
trial = 8.0/10), potential risks for their health (8.0/10) or a change
in their doctor / place of care (6.0/10).

Implementing tailored services and clarifying information
would be an efficient way to reassure patients and increase
their willingness to participate. Non-participants would be
enticed to participate if they had access to participant testimo-
nials (75%), to a 24/7 medical helpline (71%) or to transporta-
tion services (69%). Spreading and clarifying information
before the trial is also critical: 17% of participants did not
understand clearly if they will have out-of-pocket costs.
Meanwhile, it is a heavily weighted point in the patient’s deci-
sion to participate. Informing patients via convenient channels
is also key: 81% of participants and non-participants think that
an online patient community is a relevant medium to convey
information about clinical trials.

journals.sagepub.com/home/msj

This observational study allowed to identify concrete levers to
reassure patients affected with multiple sclerosis about the bene-
fits/constraints balance and to clarify information at each stage of
the trial (before, during, after), which is essential to accelerate
clinical trial recruitment.
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Monocyte-derived tissue transglutaminase in multiple
sclerosis patients: reflecting an anti-inflammatory status
of the cells?

C. Sestito!, J. Killestein?, C.E. Teunissen?, M.M.M.
Wilhelmus!, B. Drukarch!, P.J. van den Elsen*, A.-M. van
Dam!

!Anatomy and Neurosciences, VU University Medical Center,
MS Center Amsterdam, ?Neurology, 3Clinical Chemistry,
Amsterdam, *Hematology and Blood Transfusion, Leiden
University Medical Centre, Leiden, The Netherlands

Neuropathological characteristics of multiple sclerosis (MS) are
alterations in blood-brain barrier function, perivascular infiltra-
tion and migration of leukocytes, activation of local glial cells,
demyelination and axonal loss.

Tissue Transglutaminase (TG2) is a multifunctional enzyme, well
known for its role in cross-linking of proteins. In addition, TG2
acts as a co-receptor for B-integrins to enhance fibronectin bind-
ing. In this way TG?2 is considered to facilitate cell adhesion and
migration. In a previous study we observed the appearance of TG2
in MHCII positive cells in active MS lesions!. Moreover, in an
experimental animal model for MS, TG2 mediated the infiltration
of monocytes into the CNS!. These data prompted us to study
TG2 in monocytes from MS patients with ongoing disease. Thus,
in the present study we questioned whether TG2 expression is
altered in monocytes from MS patients compared to control sub-
jects? Moreover, we determined the inflammatory status of the
TG2 expression cells and whether TG2 can functionally contrib-
ute to human monocyte adhesion/migration processes.

From 15 MS patients and 10 healthy control subjects, blood was
drawn by vena puncture. After isolation of peripheral blood mon-
onuclear cells, monocytes were derived by using anti-CD14
beads. RNA was isolated from the monocytes and cDNA synthe-
sized. By using q-PCR, we observed that TG2 mRNA levels were
significantly higher in monocytes derived from MS patients com-
pared to control subjects. In addition, correlation analyses indi-
cated that TG2-expressing cells from MS patients display a more
anti-inflammatory, migratory profile. Using the human THP1
monocyte cell-line, we observed that interleukin-4 (IL-4) was a
major trigger of TG2 expression in this cell type. Furthermore,
knock-down of TG2 expression by lentiviral transduction of the
monocytes with TG2 shRNA led to enhanced IL-1p and TNFa
expression, and reduced adhesion/migration after IL-4 treatment.
We suggest that TG2 is an important mediator of the IL-4-induced
anti-inflammatory properties of monocytes. We propose that in
monocytes of MS patients the enhanced expression of TG2 can
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drive them into an anti-inflammatory status. Functionally, TG2
could, at least partly, mediate the enhanced adhesion of anti-
inflammatory monocytes to the CNS endothelium of MS patients.
In general, this could reflect a potential protective mechanism.
Van Strien ME et al., Brain Behaviour and Immunity 50:141-154,
2015

Email: amw.vandam@vumc.nl
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Experimental models

EP1452
RGC-32 regulates TGF-B-induced reactive astrogliosis in
a mouse model of multiple sclerosis

A. Tatomir!, C. Tegla!, D. Boodhoo!, V. Nguyen?, A.

Mekala!, F. Anselmo!, C. Cudrici?, T. Badea?*, V. Rus?, H.

Rus!?

INeurology, ?“Medicine, University of Maryland, School of
Medicine, Baltimore, 3National Institute of Arthritis and
Musculoskeletal and Skin Diseases, NIH, *National Eye Institute,
NIH, Bethesda, SVeterans Administration Multiple Sclerosis
Center of Excellence-East, Baltimore, MD, United States

Introduction: Extracellular matrix (ECM) deposition in multiple
sclerosis (MS) lesions may impede axonal regeneration and can
modify immune reactions. RGC-32 plays an important role in the
mediation of TGF-§ effects, but its role in astrogliosis has not
been investigated.

Objectives: We are proposing to investigate RGC-32 involve-
ment in the expression of TGF-B-induced ECM components col-
lagen type I, type IV, type V, fibronectin and reactive astrocyte
markers o-smooth muscle actin (a-SMA) and nestin, together
with the molecular mechanisms underlying RGC-32 expression
and function. We also investigate the effect of lack of RGC-32 on
astrocyte phenotype during experimental autoimmune encephalo-
myelitis (EAE).

Aims: Our aim is to evaluate the role of RGC-32 in astrogliosis.
Methods: We purified neonatal astrocytes from wild type (WT)
and RGC-32 knock-out (KO) mice. The expression of ECM com-
ponents and reactive astrocytic markers was assessed by Real time
PCR and Western blotting. We also investigated the physical inter-
action between RGC-32 and Smad proteins, as well as the effect of
Smad3 on RGC-32 nuclear localization. Immunohistochemistry
for glial fibrillary acidic protein (GFAP) was performed on spinal
cords from WT and RGC-32 KO mice with EAE.

Muttiple Sclerosis Journal 2018; 24: (S2) 738-980

Results: Collagens I, IV and V, fibronectin, a-SMA and nestin
were induced by TGF-f stimulation and siRNA-mediated RGC-
32 silencing resulted in a significant reduction in their expression.
We also found that the expression of TGF-B-induced collagens I,
IV and V, fibronectin and a-SMA was significantly reduced in
RGC-32 KO mice astrocytes when compared with WT mice.
Co-immunoprecipitation assays showed that Smad3 physically
interacts with RGC-32 in astrocytes. SIS3, an inhibitor of Smad3
phosphorylation significantly reduced RGC-32 nuclear transloca-
tion and TGF-B-induced collagen I expression. Y27632, a selec-
tive ROCK inhibitor was also able to significantly inhibit RGC-32
nuclear translocation, while the Smad3 nuclear translocation was
unaffected. In addition, during EAE, RGC-32 KO mouse astro-
cytes displayed an elongated, bipolar phenotype, resembling
immature astrocytes and glial progenitors whereas those from WT
mice had a reactive, hypertrophied phenotype.

Conclusions: Our data demonstrate that RGC-32 plays an impor-
tant role in mediating TGF-B-induced reactive astrogliosis during
EAE. Therefore, RGC-32 may represent a new target for thera-
peutic intervention in chronic MS.
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IL-18 improves the activation of encephalytogenic cells
and the induction of adoptively transferred experimental
autoimmune encephalomyelitis

R. Garcia Hernandez'2, I. Moreno Torres!2, A. Garcia
Grande!, M.J. Coronado Albi!, A. Sanchez Sanz!, A.

Garcia Merino'-23, A. Sanchez Lopez!

!Biomedical Research Institute of Puerta de Hierro University
Hospital, >Autonomous University of Madrid, Madrid, >Puerta
de Hierro University Hospital, Majadahonda, Spain

Background: Adoptively transferred experimental autoimmune
encephalomyelitis (at-EAE) is an animal model that allows for a
better delineation of the effector phase of EAE, regardless of the
inductor. There is no consensus about an ideal protocol in the
existing literature.

Objectives: In order to develop a more severe animal model of
at-EAE, encephalytogenic cells were tested in vitro to study dif-
ferent conditions of stimulation before they were transferred to
recipient animals.
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Methods: Splenocytes and lymph nodes from C57BL/6mice with
actively induced EAE were cultured in different conditions with
MOG;s.55 (25 or SOpg/ml), IL-12 (25ng/ml) and with or without
IL-18 (25ng/ml) at 0, 60, 72 and 96 hours. Differential activation
of the encephalytogenic cells was studied by detecting the follow-
ing markers: CD69, IL-2 and IFN-y by flow cytometry.

An in vivo experiment was conducted in C57BL/6 mice, using the
two experimental conditions that produced more cell activation.
The animals were evaluated for clinical scores, and the expression
of axonal damage (SMI32), demyelination (MBP), astroglial
response (GFAP) and microglia activation(Ibal), were determined
in spinal cords by confocal microscopy.

Results: Concentration of MOG;; 55, cytokine combination and
time of culture were decisive in activation/cell death. The optimal
condition of culture was 25ug/ml MOG + 25ng/ml IL-12 + 25ng/
ml IL-18 during 72 hours. In this condition, coculture of IL-18
and I1-12 induced higher levels of IFN-y, compared with IL-12
alone . At 96 hours, the activation was greater, but also the death
of the cells, as it was the case using 50 pg/ml MOG;s s,

In the in vivo experiment, the progress of clinical signs was homo-
geneous, they started at the same time and reached a higher score
in the IL-18 group.

Axonal damage and demyelination were increased in spinal cords
of mice when IL-18 was added in at-EAE induction. No differ-
ences were found in astroglial response and microglial activation.
Conclusions: IL-18 increases the clinical severity of at-EAE. An
optimal boosting of encephalytogenic cells in vitro might be
achieved with the combination of IL-12 and IL-18, which induces
a significant secretion of IFN-y.
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Comparative study of reverse transcriptase polymerase
chain reaction and fluorescence-activated cell sorting for
quantitating B cells after anti-CD20 monoclonal antibody
therapy

F. Raulf, C. Delucis-Bronn, G. Elain, C. Moebs, A. Mir,

A. Schubart, D. Leppert, G. Weckbecker

Novartis Institutes for BioMedical Research, Novartis Pharma
AG, Basel, Switzerland

Background: Anti-B-cell therapies, such as fully human anti-
CD20 monoclonal antibody (Ab) ofatumumab, currently studied
in Phase III clinical trials in remitting multiple sclerosis, have
strong preclinical and clinical evidence of efficacy. As depletion
of B cells may serve as a pharmacodynamic biomarker, we

journals.sagepub.com/home/msj

explored two methods in parallel, reverse transcriptase polymer-
ase chain reaction (RT-PCR) and fluorescence-activated cell sort-
ing (FACS), to compare their sensitivity for their quantification.
Objective: To compare the detection threshold of B-cell depletion
in blood, as measured by the current standard method (FACS)
with that of RT-PCR. Second, to evaluate whether RT-PCR is suit-
able to quantify anti-CD20 induced B-cell depletion in peripheral
lymphoid organs.

Methods: C57BL/6 female mice (n=10; 7 weeks old) were treated
with anti-CD20 mAb (20 pg or 200 pg) to induce B-cell depletion.
Blood, spleen, and inguinal lymph nodes (LN) were collected and
samples were split for FACS and RT-PCR analysis. Single lym-
phocyte suspensions were stained with anti-CD19-APC/Cy7,
anti-CD3-APC, and SYTOX Blue for analysis using a Fortessa
flow cytometer and FlowJo software. Total RNA was extracted by
RNeasy Protect Animal Blood kit (blood) or RNeasy mini/micro
(cell suspensions). A duplex TagMan assay with either CD19-
FAM or CD20-FAM probes, and endogenous control probe
GAPDH-VIC was run in triplicates after reverse transcription.
Results: At 7 days after anti-CD20 treatment, a strong depletion
of'total B cells was observed in blood, regardless of the dose. Both
FACS and RT-PCR methods showed that B-cell depletion was
dose-dependent. Relative quantification of CD19 mRNA and
CD20 mRNA showed nearly identical values. B-cell depletion
was quantifiable in LN and spleen by RT-PCR. In spleen, B-cell
depletion measured by RT-PCR displayed a larger spread, proba-
bly indicating higher sensitivity of detection that will be further
explored by absolute quantification using digital RT-PCR.
Conclusions: Quantification of total B cells under anti-CD20
mADb treatment can be performed by both FACS and RT-PCR
analysis, as shown here in experimental mice. RT-PCR allows
measurement of B-cell depletion in blood and solid tissue. It
requires significantly less specimen material, and simpler sample
logistics. Moreover, RT-PCR can measure CD20 directly that is
not possible by FACS. RT-PCR may be of potential advantage for
application in a clinical setting.
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This study was funded by Novartis Pharma AG, Basel,
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A2AR antagonism in acute EAE model leads to early and
more severe EAE

M. Nylund!, A. Vuorimaa?, H. Paavilainen?, A.

Wlodarczyk?, K. Jensen?, V. Hukkanen?, B. Finsen?, T.
Owens3, L. Airas!

!Turku University Hospital and University of Turku, 2University
of Turku, Turku, Finland, 3University of Southern Denmark,
Odense, Denmark

Objective: Adenosine 2a receptors (A2AR) are ubiquitous recep-
tors in the human body. Their activation and inactivation readily
regulates inflammation within the brain and the peripheral systems.
A2AR antagonism by caffeine has been shown to ameliorate
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symptoms of EAE, an animal model of MS. Our aim was to study
the effect of adenosine receptor antagonist KW6002 on neuroin-
flammation in an acute EAE model.

Methods: Ten 5-week-old female SJL/JCrHsd mice were immu-
nized with PLP,;,,5,/CFA followed by injection of PTX (kit by
Hooke Laboratories). Mice were allocated to two treatment
groups. First group (n=5) received daily injections of KW6002
(diluted into 5% DMSO, 5% TWEEN 80, in 0.9% NaCl) i.p. from
day 5 post induction for three days at dose 3mg/kg, then for 10
days at 1,5mg/kg i.p. Sham-treated group (n=5) was given daily
injections of vehicle. Scoring (0-5, 0=no symptoms, S=moribund)
was done daily. On day 21 post induction mice were euthanized
and their brains and spinal cords were collected. Spinal cords
were frozen, cut and stained with toluidine blue to visualize any
infiltrates. The brains were used for cell sorting by FACS to iso-
late microglia, macrophages and T cells. RNA was extracted from
the sorted cell populations with miRNeasy Micro Kit (Qiagen)
and quantitative real-time PCR (qPCR) was performed for the
A2AR gene.

Results: A2AR antagonism led to earlier and more severe acute
EAE. EAE disease scores were significantly greater in the
KW6002-treated group on days 11 (p=0.007) and 12 (p=0.014)
post induction compared to sham-treated group. T cells and mac-
rophages retrieved from the EAE brains expressed the A2AR, but
negligible A2AR expression was found on microglia. Both treat-
ment groups had similar levels of inflammatory cell infiltrates in
their spinal cords.

Conclusions: A2AR antagonism by KW6002 led to more severe
disease in an acute model of EAE. This is likely due to an immu-
nostimulatory effect on CNS-infiltrating peripheral immune cells
expressing the A2AR, as brain-resident microglial cells did not
express the A2AR.
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Oleanolic acid protects against gastrointestinal
disturbances in the experimental autoimmune
encephalomyelitis model of multiple sclerosis

B. Gutierrez!, I. Gallardo', M. Hernandez', M.I1. Cabero!,
Y. Alvarez!, 1. Simon!, N. Tellez2, M. Nieto!

113U, IBGM-UVA/CSIC, *Neurologia, Hospital Clinico
Universitario, Valladolid, Spain

Background: Multiple sclerosis (MS) is a chronic inflammatory
demyelinating disease of the CNS, in which oxidative stress play
important roles. Characteristic symptoms include motor and sen-
sory deficits in addition to gastrointestinal (GI) disturbances
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which etiology is less understood. The triterpene, oleanolic acid
(OA), has proven effective attenuating neurological signs and his-
topathological features of disease on a MS mice model (experi-
mental autoimmune encephalomyelitis, EAE) via anti-oxidant
and immunomodulatory mechanisms. Herein, we investigate GI
manifestations associated to EAE as potential therapeutic target of
OA.

Aims: To determine the efficacy of OA in the prevention of GI
disturbances in EAE, with a focus on oxidative-stress.

Methods: C57/BL6 mice were MOG35-55-inmunized and treated
with OA (25 mg/kg/day, i.p). On day 21, in selected sample, we
performed s: 1) macroscopic intestinal analysis, ii) fecal and cecal
evaluation, iii) GI hormone quantification: motilin, and iv) oxi-
dant/antioxidant status analysis: TBARS, FRAP and sestrin-3, a
ROS disruptor.

Results: Histopathological analysis did not reveal significant dif-
ferences in the relative colon length among mice of the different
experimental groups (p>0.05). The fecal water content was lower
in the EAE group (13% decrease, p< 0.001) than in the control
group. Full caecum and cecal content were significantly increased
in EAE mice in comparison with those of the control one. Low
motilin levels were detected in serum from EAE mice, compared
to healthy mice (161+18 and 538+45pg/ml, respectively; p<
0.001); and a similar pattern was observed in colon samples. An
inverse correlation was found between motilin and the clinical
signs score (r=-0.6294, p< 0.001). We found that OA treatment to
EAE mice had a protective effect attenuating all these alterations.
In addition, colon from OA-treated EAE mice showed 4.3 times
more non-enzymatic antioxidants and 1.9 times more of the ROS
disruptor sestrin-3, than untreated-EAE mice. Interestingly, in
healthy mice, high levels of FRAP and sestrin-3 were observed in
the OA-treated group, compared with untreated animals (p<
0.001). These markers correlated with the lipid peroxidation lev-
els (r=-0.694, p=0.0007; r=-0.696, p=0.0007; respectively) as
well as with the clinical signs score.

Conclusion: Our data contribute to the idea that GI dysfunction
influences MS pathogenesis, and provides new findings regarding
the beneficial activity of OA in EAE.
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Impact of A20 deficiency in myeloid cells: study in a
murine model

S. Pergal?, S. Martire!, F. Montarolo!?, M. Spadaro!, M.

Iezzi3, A. Bertolotto!

!Neurobiology Unit, Neuroscience Institute Cavalieri Ottolenghi
(NICO) University of Turin and AOU San Luigi Gonzaga,
Orbassano, *Department of Neuroscience ‘Rita Levi Montalcini’,
University of Turin, Turin, 3Aging Research Centre ‘Gabriele d’
Annunzio’, University of Cheti, Chieti, Italy

Introduction: A20, codified by TNFAIP3 gene, is an ubiquitin-

ending enzyme involved in the inhibition of NF-kB and is a cen-
tral gatekeeper in inflammation. Genetic variants in the TNFAIP3

journals.sagepub.com/home/msj

locus are associated with several autoimmune disorders, including
multiple sclerosis (MS). A significant A20 down-regulation is fre-
quently observed in blood cells from MS patients, particularly in
monocytes.

Aims: based to the crucial role of myeloid cells in the pathogen-
esis of MS, we aim to investigate the effects of A20 deficiency in
these cells in vivo.

Methods: we generated the conditional knock-out (KO) murine
model (A20lox::CX3CR1) crossing A20lox/lox mice with trans-
genic mice carrying the Cre recombinase under the control of a
specific promoter for myeloid/microglial cells (CX3CR1). We
performed cytofluorimetric and histologic analysis to characterize
the phenotype of conditional homozygous KO mice (A20lox/
lox::CX3CR1) compared to their wild type (WT) littermates
(A20wt/wt::CX3CR1).

Results: KO mice show a mortality rate of 40% during post-natal
development. Moreover, starting from 1 month of age they are
smaller compared to the WT littermates, regardless of gender. At
a cytofluorimetric analysis, spleens from 3-months old KO mice
display a reduction in the percentage of CD11¢+CD86+ dendritic
cells, CD11b+Ly-6C+Ly-6G+ monocytes and CD11b+F4/80+
macrophages compared to WT. These findings are corroborated
by the histological analysis, which highlights a massive hypertro-
phy of the spleen in KO mice. This is mainly due to the expansion
of the red pulp, which is characterized by an increased extramed-
ullary haematopoiesis with various degrees of normal differentia-
tion. Spleen architecture is also altered by a partial substitution of
the white pulp sheaths of lymphoid cells by myeloid cells.
Conclusions: the phenotypical analysis of the A20lox::CX3CR1
murine model clearly suggests a crucial role for A20 in the devel-
opment of myeloid cells.
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Expression of the Nerve Growth Factor and its receptors,
TrkA and p75NTR, in the spinal cord in Experimental
Autoimmune Encephalomyelitis
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!B’ Department of Neurology, Laboratory of Experimental
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Thessaloniki, 2Dep. of Basic Sciences, Laboratory of Regenerative
Pharmacology,Faculty of Medicine, University of Crete,
Heraklion, Department of Experimental Physiology, Medical
School, Aristotle University of Thessaloniki, Thessaloniki, Greece

Background: Nerve Growth Factor (NGF) and its receptors, TrkA
and p75NTR, are involved in the interplay of the nervous and
immune system, especially in inflammatory conditions such as
Multiple Sclerosis (MS) and its experimental model Experimental
Autoimmune Encephalomyelitis.

Goals: The expression of TrkA, p7SNTR and NGF in the spinal
cord in EAE was investigated.

Methods: MOG-EAE mice were examined at three time-points
(preclinical (D10), acute (D20) and chronic (D50)) compared to
controls. The expression of TrkA, p75NTR and NGF were studied
by RT-PCR, Western blotting and immunohistochemistry.
Results: Increased expression was observed of TrkA-mRNA at D20
(4.82-fold, p=0.0002) and D50 (4.25-fold, p= 0.0016), whereas
p75SNTR-mRNA and NGF-mRNA were up-regulated at D50 com-
pared to DO ((2.1-fold, p < 0.0001), (5.2-fold, p < 0.0001) respec-
tively). At protein level, Western blotting of the spinal cord samples
revealed an increase of TrkA, p7SNTR and NGF at D20 and D50 (p
<0.0001). Increased expression of TrkA at D10 (p=0.048), D20 and
D50 (p <0.0001) was observed immunohistochemically in the white
matter of spinal cord. p75NTR was increased at D20 and D50 (p<
0.0001). NGF in the white matter showed high expression at D20
and D50 compared to DO (p< 0.0001). In the grey matter, TrkA and
p75NTR were increased at D20 (p < 0.0001, p= 0.0011 respec-
tively). NGF was highly expressed at D20 and D50 compared to DO
(p<0.0001, p=0.001, respectively).

Conclusions: The expression profile of NGF and its receptors, TrkA
and p75NTR, in areas of inflammatory demyelination indicates their
possible involvement in the underlying pathology and reorganiza-
tion of degenerated spinal cord during the course of EAE.
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Difference of tissue-specific networks where the associated
genes are densely interconnected between Japanese and
European descent patients with MS

Muttiple Sclerosis Journal 2018; 24: (S2) 738-980

T. Matsushita!, K. Yamamoto?, Y. Nakamura3, M.
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INeurology, Kyushu University Graduate School of Medical
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Fukuoka, Japan

Background: Many associated variants were detected in multiple
sclerosis (MS) from genome-wide association studies (GWAS).
However, not much is known about the biological effect of each
variant and difference of associated tissues among races.
Objective: To reveal specific tissues where the associated genes
with Japanese MS are more densely interconnected than expected
and clarify difference of associated tissues between Japanese and
European descent MS.

Methods: GWAS was conducted in 533 Japanese patients with
MS and 1,789 controls. After converting variant p values into
gene p values, the values except for the MHC region were applied
to tissue-specific regulatory networks which were composed by
merging transcription factor sequence motifs with promoter/
enhancer activity data from the FANTOMS project (Marbach D,
et al. Nat Methods, 2016). Interconnectivities were compared with
index calculated in the same way for 10,000 permutations of the
ranked gene list. Those enrichment scores were compared with
ones calculated by using GWAS results in European descent MS.
Results: In 32 high level regulatory networks, genes associated
with Japanese MS were densely interconnected in networks of
neurons and fetal brain, connective tissue, lymphocytes, connec-
tive tissue and integumental cells, and lymphoma (FDR corrected
p value < 0.05). On the other hand, any specific networks were
detected by using genes associated with European-descent MS.
Among networks of lymphocytes, the associated genes were most
interconnected in the network of natural killer cells (FDR cor-
rected p = 0.00070).

Conclusions: The associated genes were functionally different
between Japanese and European descent MS from the view point
of tissue specific regulatory network.
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Cross-sectional and longitudinal analysis of clinical
parameters in a large-scale, national, multicentric
multiple sclerosis cohort and the influence of MC1R SNPs
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The Melanocortin 1 Receptor (MC1R) determines skin type and
hair color. As the MCIR gene is highly polymorphic, there are
several variants known, some of which result in diminished recep-
tor function associated with reddish hair, but also risk for mela-
noma. The MCIR has also been implicated in diseases like
Alzheimer’s and Parkinson’s. Notably, a relationship between the
MCIR single nucleotide polymorphism (SNP) Argl60Trp and
MS incidence has been found in a previous study.

In our study we investigated the impact of MC1R SNPs on clini-
cal parameters of MS patients. We used data from a multicentric
German registry with knowledge of the patients’ MCIR status for
21 different SNPs including the most common variants Asp84Glu,
Argl51Cys, Argl60Trp, Val92Met, Argl163gIn. Variants with low
allele frequency were excluded from analysis but information for
all 21 SNPs was used to define a WT group. Baseline characteris-
tics were distributed as follows: 986 patients, mean age of 34.31
years, 69.9% women, 45.4% CIS patients, 54.5% RRMS, 32.4%
ever-smokers, 40.1% WT, 8.1% with the SNP Arg151Cys, 18.4%
with Arg160Trp, 22.7% with Val92Met, 10.1% with Argl163Glu.
The mean clinical scores were 1.50 (EDSS), 24.01 (MUSIC), and
39.11 (FSMC).

For baseline analysis of clinical scores, we specified a generalized
linear mixed model, which allows for binary responses (e.g.
dichotomized EDSS), adjustment for confounders (sex, age,
smoking) and a random intercept to account for center variability.
All patients were untreated at baseline (inclusion criterium). Upon
testing we found a significant influence of Argl60Trp on EDSS
(p=0.016) and MUSIC (p=0.027) with a trend in the FSMC score
(p=0.064). There was no such relationship for the other variants
tested.

To further test our hypothesis over time we chose a nested panel
data model with three time points and adjustment for treatment
(yes/no). We found an effect of the Argl60Trp variant on EDSS
(p=0.008), MUSIC (p=0.011) and FSMC (p=0.042). Furthermore,
carriers of this variant show an overall trend towards a higher
annualized relapse rate (p=0.064). This is intriguing, as Arg160Trp
has already been associated with MS incidence and Parkinson’s
severity, but also melanoma, where it is associated with high risk
and bad prognosis.

journals.sagepub.com/home/msj

Finally, we aim at validating these findings in other national
cohorts. Taken together, this study suggests that MS patients with
the MCIR SNP Argl60Trp, suffer from worse MS symptoms
compared to WT patients.
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Involvement of NINJ2 in inflammatory activity in MS

S. Peroni!, M. Sorosina!, A.M. Osiceanu!, F. Clarelli!,

C. Guaschino!, S. Malhotra?, J. Rio?, L. Midaglia?, L.M.
Villar3, J.C. Alvarez-Cermefio3, V. Martinelli4, J. Lechner-
Scott>, N. Spataro”8, A. Navarro”$°, X. Montalban?19,

G. Comi'#4, F. Esposito!*, M. Comabella?, F. Martinelli
Boneschi®!-12

!Laboratory of Human Genetics of Neurological Disorders,
Institute of Experimental Neurology (INSPE), IRCCS San
Raffaele Scientific Institute, Milan, Italy, *Servei de Neurologia-
Neuroimmunologia, Centre d’Esclerosi Multiple de Catalunya
(Cemcat), Institut de Recerca Vall d’Hebron (VHIR), Hospital
Universitari Vall d’Hebron, Barcelona, 3Departments of
Neurology and Immunology, Hospital Universitario Ramon

v Cajal, Instituto Ramon y Cajal de Investigacion Sanitaria,
Madrid, Spain, ‘Department of Neurology, Institute of
Experimental Neurology (INSPE), IRCCS San Raffaele Scientific
Institute, Milan, Italy, >Department of Neurology, John Hunter
Hospital, °Hunter Medical Research Institute, The University
of Newcastle, Newcastle, NSW, Australia, "Centre for Genomic
Regulation (CRG), The Barcelona Institute of Science and
Technology (BIST), $Department of Experimental and Health
Sciences, Universitat Pompeu Fabra, Institute of Evolutionary
Biology (UPF-CSIC), °National Institute for Bioinformatics
(INB), Barcelona, Spain, 19St. Michael’s Hospital, University
of Toronto, Toronto, ON, Canada, ' Department of Biomedical
Sciences for Health, University of Milan, Milan, ?Department

Multiple Sclerosis Journal 2018; 24: (S2) 738-980



828

ePosters 24(S2)

of Neurology, IRCCS Policlinico San Donato, San Donato
Milanese, Italy

Introduction: Multiple sclerosis (MS) is an inflammatory disease
of the central nervous system (CNS) characterized by demyelina-
tion and axonal degeneration. Several risk factors are involved in
the disease; immune cells, that are known to migrate from periph-
eral blood to CNS, play a key role in MS pathogenesis. In a recent
genome-wide association study we identified rs7298096, located
3.5Kb upstream to NINJ2 gene, which encodes for an adhesion
molecule, as associated with response to Interferon § (IFN) treat-
ment in MS patients.

Aims: To study the functional role of r$7298096 and NINJ2 in MS
inflammatory activity.

Methods: We performed survival analyses on 3 cohorts of IFN3-
treated MS patients (n=928) from Italy, Spain and Australia to
study the association between rs7298096 and time to first relapse
(TTFR) after drug start (4-year follow-up). eQTL analysis was per-
formed using GTEx Portal and an in vitro luciferase assay was also
conducted. To better characterize the role of NINJ2 in inflamma-
tion, co-expression analysis was performed using COXPRESSdb,
followed by pathway analysis. Expression of NINJ2 in immune
cell types from 24 untreated MS patients was measured through
RNAseq. NINJ2 mRNA and protein expression will be evaluated
in monocytes of MS patients under several conditions through
gPCR and immunocytochemistry assays.

Results: Rs7298096 patients showed a longer TTFR after IFN-3
therapy start comparedtors7298096, , patients (HR=1.51,P=2x10).
The SNP had a strong eQTL association with NINJ2 gene expres-
sion in whole blood (P=7.0x10-%p=0.13); the effect of rs7298096
on gene expression was confirmed in vitro (P=0.01). Co-expression
analysis suggests an involvement of NINJ2 in pathways related to
immune system and, among them, in the leukocyte transendothelial
migration pathway (P=5.0x10*). Monocytes showed a higher NINJ2
expression compared to the other immune cell types (P< 0.0001, fold
increase: monocytes-B cells=1.8; monocytes-T cells=1.7). gPCR and
immunocytochemistry experiments are ongoing.

Conclusions: Starting from genetic data, we focused our attention
to a specific membrane adhesion molecule, the ninjurin2, encoded
by the NINJ2 gene, that is already known to play a role in the
adhesion between monocytes and endothelial cells and that could
be involved in the migration of immune cells inside the CNS and
in the onset of relapses. Additional analyses and experiments are
required to better assess the role of the protein in inflammation.
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A whole-exome sequencing approach in multiplex Italian
multiple sclerosis families to identify new genes involved
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Introduction: Multiple Sclerosis (MS) is a multifactorial inflam-
matory and neurodegenerative disease in which both genetic and
environmental factors contribute to the pathogenesis. More than
200 common variants have been already identified to be associ-
ated to MS susceptibility, however it is still unclear the role of
rare/private variants in raising disease risk.

Aim: to explore the role of rare functional variants in MS by stud-
ying multiplex families.

Methods: We recruited a total of 29 families with > 3 affected
relatives (2 of them with first-degree relationship). Whole
exome sequencing (WES) was performed on [1lumina Hiseq2500
platform.
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An internal pipeline based on BWA aligner and GATK
UnifiedGenotyper was used for alignment and calling steps, while
variant annotation was performed using SnpEff suite.

For each family with at least two sequenced cases (24 families)

we selected variants with: (a) High or moderate impact, (b) allele

frequency (AF) < 5% according to public databases and (c)

AF<10% in Italian population according to our internal database

of healthy controls (HC).

For each family we generated lists of genes according to two dif-

ferent strategies:

(i) “sharing model” including genes with at least one variant
shared by all affected members in at least one family followed
by comparison across families; (ii) “segregation model”
including genes with at least one variant that segregates accord-
ing to family’s pedigree. Pathway analysis was then performed
within each model using WebGestalt tool.

Results: A preliminary analysis on 12 families (37 MS and 30

HC) allowed to identify:

(i) 2130 genes containing variants in at least one family, 119 of
which were present in at least 3 families;

(i) 359 genes harbouring variants present in at least one family, of

which 11 in common between at least two families.

In either model pathway analysis showed an enrichment of genes

involved in immunity (i.e. Thl and Th2 cell differentiation

(FDR=0.018 and 0.065 respectively in sharing and segregation

model), Cell adhesion molecules (CAMs) (FDR=0.095 and 0.065

respectively in sharing and segregation model)).

Analyses on the overall cohort are ongoing.

Conclusions: The application of WES in familial cases can be

useful in identifying rare variants potentially contributing to the

disease and in unravelling novel genes, pathways and mechanisms
involved in MS pathophysiology.
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Functional relevance for CXCRS5 variants associated with
multiple sclerosis
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Granada, 3Department of Experimental and Health Sciences,
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Pompeu Fabra, Barcelona, ‘Unidad de Gestion Clinica de
Neurociencias, Instituto de Biomedicina de Malaga (IBIMA),
Hospital Regional Universitario de Malaga. Universidad de
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’Departamento de Neurologia, Hospital Universitario Virgen
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Institucio Catalana de Recerca i Estudis Avancats (ICREA),
Barcelona, Spain, 1°Division of Neurology-BartLo MS Centre,
St. Michael’s Hospital-University of Toronto, Toronto, ON,
Canada

Background: A number of multiple sclerosis (MS) risk common
variants have been successfully identified through genome-wide
association studies (GWAS), and they explain about 40% of the
genetic predisposition to MS. Here, we aimed to identify new
common variants associated with MS and investigate their poten-
tial functional implications in the disease.

Methods: Coding and regulatory regions of 14 MS-risk genes
were resequenced using the Illumina Hiseq technology in 524
DNA samples from MS patients and 546 from healthy controls
(HC). Raw data were mapped to the human reference genome
(hg19) using the BWA aligner and variant discovery were per-
formed with the HaplotypeCaller tool. Top associated variants
were selected for validation in 3450 DNA samples from MS
patients and 1688 from HC using the MassARRAY System
(Agena Bioscience), and the top validated variant in the
CXCR5 gene was chosen for further functional studies.

Muttiple Sclerosis Journal 2018; 24: (S2) 738-980

Linkage disequilibrium (LD) analyses were performed to
select variants in high LD (r>>0.5) with the top one and
encountered variants were included in the successive studies.
HEK cells were transfected with the pGL4.23-GW plasmid
containing the insert under study and the CXCR5 gene pro-
moter transcriptional activity was then assessed by luciferase
reporter assays.

Results: Targeted resequencing revealed a total of 32 variants dif-
ferentially distributed between MS patients and HC (p< 0.05), of
which 9 polymorphisms within 7 genes were selected for further
genotyping in an independent cohort of cases and controls. The
following three polymorphisms were validated: rs10892307
(CXCR5, p=1.37x10%, OR=0.76), 152762943 (CYP24Al,
p=0.047, OR=1.16) and rs1599932 (TSFM, p=0.001, OR=0.85).
Variants 1s3176905, rs11602393 and rs55756957 were in high LD
with the most strongly associated variant, rs10892307, and hence
were included in the luciferase assays. Statistical analysis demon-
strated a modest but significant increased transcriptional activity
of the minor alleles of rs11602393 and rs55756957 when com-
pared with their respective major alleles in the forward orienta-
tion, showing a 2.16-fold (p=0.005) and a 1.75-fold (p=0.01)
higher ratio of luciferase activity, respectively.

Conclusions: We report a novel association with MS susceptibil-
ity in the CXCRS5 gene. Functional studies suggest that the
rs11602393 and rs55756957 variants impair CXCRS5 transcrip-
tional activity and may explain the association of the rs10892307
variant with MS.
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The MS risk variant rs2762943 of the CYP24A1 gene is
associated with decreased serum levels of the active form
of vitamin D

E. Gil-Varea!, F. Matesanz2, R. Ferrer?, N. Spataro?, O.
Fernandez’, A. Saiz®, L. Rami6-Torrentd’, G. Izquierdo®,
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Montalban!-!!, M. Comabella!
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(IDIBGI)-Hospital Universitari de Girona Dr. Josep Trueta,
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Background: Genetic and environmental factors are known to
influence the complex pathogenesis of multiple sclerosis (MS). In
recent years, numerous studies have suggested that vitamin D defi-
ciency contributes to MS risk. By means of targeted resequencing
(524 MS patients and 546 healthy controls) and subsequent genotyp-
ing in an independent cohort (3450 MS patients and 1688 healthy
controls), we identified a variant located in the CYP24A41 gene,
152762943, that was associated with increased MS risk. The
CYP24A1 gene encodes a protein that initiates the degradation of the
physiologically active form of vitamin D [1,25-dihydroxyvitamin D
- 1,25(0OH),-D]. Here, we aimed to assess the functional role of the
152762943 polymorphism in the pathogenesis of MS.

Methods: By means of chemiluminescent immunoassay technolo-
gies, serum levels of 25-hydroxyvitamin D [25(OH)-D] and
1,25(0OH),-D were measured in two independent cohorts of 101 MS
patients (30 minor allele - MA carriers, 71 MA non-carriers for
1$2762943) and 100 MS patients (26 MA carriers, 74 MA non-carri-
ers for rs2762943) respectively. In addition, peripheral blood mono-
nuclear cells (PBMC) from 16 MS patients (8 MA carriers, 8 MA
non-carriers for rs2762943) were cultured with 25(OH)-D (500nM),
1,25(OH),-D (1nM) or vehicle for 24 h. Total RNA was extracted
and CYP24A41 mRNA expression levels were analyzed by RT-PCR.
Results: Serum levels of 1,25(OH),-D were significantly lower in
MA carriers for 152762943 compared to MA non-carriers
(p=0.004), whereas serum 25(OH)-D levels were comparable
between MA carriers and non-carriers. After 24 h of 25(OH)-D
stimulation, no differences in the CYP24A41 gene expression lev-
els were found in PBMC from MA carriers and non-carriers.
Interestingly, a 4-fold higher CYP244] mRNA expression was

journals.sagepub.com/home/msj

observed in MS patients carrying the MA for 152762943 com-
pared to MA non-carriers after 24 h of 1,25(OH),-D treatment.
Conclusions: The decreased 1,25(OH),-D serum levels observed
in MA carriers may be associated with a CYP24A1 gain of function
conferred by the rs2762943 variant. Additional functional studies
are needed to confirm these initial findings and further explore the
implication of the rs2762943 variant in MS pathogenesis.
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Long noncoding RNA-Ccr2-5As and THRIL as novel
prognostic epigenetic biomarkers in patients with multiple
sclerosis

O. Shaker, A. Hassan, S. Rashad, A. Ibrahim
Cairo University, Cairo, Egypt

Background: Long non-coding RNAs (IncRNAs) have been
reported to be involved in the pathogenesis of various human dis-
eases, however, few studies had investigated the potential link
between IncRNAs and MS pathology. The aim of the study was to
study the expression of long noncoding RNA-Ccr2-5As and
THRIL (TNF alpha and heterogenous nuclear ribonucleoprotein
hnRNPL) in MS patients and to correlate them with the disease
progression and level of disability.

Subject and methods: Seventy two MS patients (relapsing remit-
ting and secondary progressive types) and 30 healthy controls were
recruited for the study. They were tested for Long noncoding RNA-
Ccr2-5As and THRIL quantitation in serum by real time PCR.

Multiple Sclerosis Journal 2018; 24: (S2) 738-980
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Results: LincR-Ccr2-5’AS was found to be significantly down-
regulated in MS patients as compared to controls; the decrease
was >2 compared to controls (the fold change = 0.34, p = 0.03).
On the other hand, LincRNA THRIL was significantly up-regu-
lated in MS patients compared to controls with increase > 6 fold
from controls ( the fold change = 6.18 , p = 0.02). THRIL fold
change was found to be higher in RRMS compared to SPMS
patients (p-=0.04).

Conclusion: lincRNA-Ccr2-5As and THRIL are novel and poten-
tially useful prognostic epigenetic biomarkers for development
and progression of multiple sclerosis.

Key words: multiple sclerosis; Long noncoding RNA, biomarker,
epigenetics

Disclosure

Olfat Shaker: nothing to disclose

Amr Hassan: nothing to disclose
Shereen Rashad: nothing to disclose
Asmaa M Ibrahim: nothing to disclose

EP1468

Multiple sclerosis genetic risk variants correlate with
protein expression in monocytes of relapsing remitting
patients: a protein quantitative trait loci study
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YORK CITY, NY, ’Broad Institute, Cambridge, MA, United
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Spain, "Department of Neurology, Ann Romney Center for
Neurologic Diseases, Partners MS Center, Evergrande Center
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Background and aim:The genetic contribution to Multiple
Sclerosis(MS) susceptibility is well established, with more than
30 HLA and 200 non-MHC variants linked to disease susceptibil-
ity; though, the mechanisms of increased risk due to these SNPs
are unclear and studies exploring their association with
gene(eQTL) and protein(pQTL) expression can help to shed light
on their role in pathogenesis. We found that 3 MS risk variants,
1s3809627, rs35218683 and rs6032662 correlated with mRNA
levels of MAPK3, IFITM3 and CDA40 in peripheral blood mono-
nuclear cells. Here, we investigated the association of these SNPs
with protein expression in monocytes from MS patients to better
clarify their biological effect.

Methods: CD14+ cells were isolated from 118 RRMS patients
treated with glatiramer acetate(n=54) or dymethylfumarate(n=64)

Muttiple Sclerosis Journal 2018; 24: (S2) 738-980

and expression of MAPK3, IFITM3 and CD40 was measured
with flow cytometry(CFM) as median fluorescence intensity(MFI).
Array genotyping was performed, followed by imputation, and
genotypes inrs3809627 and rs6032662 were obtained; rs34481144
was used as a tagging SNP(r2:0.48) for rs35218683. Association
of MS-related and surrounding variants with protein expression
was tested under a linear regression model, covarying for clinico-
demographic characteristics (age, gender, therapy) and technical
parameters (batches, CFM quality); significance was assessed
with permutation testing. A colocalization analysis was performed
to test overlap with MS signals.

Results: MS risk alleles rs3809627€, rs6032662€ and rs34481144T,
were associated to a lower expression of MAPK3, CD40 and IFITM3
compared to the alternative alleles(p< 0.01). When analyzing the
nearby genomic regions, we found stronger pQTL signals in MAPK3
and IFITM3 region but we failed to identify any pQTL in the CD40
region after multiple testing correction. The posterior probability of
colocalization with the MS signal was high for IFITM3(71.6%) while
results for the MAPK3 region were inconclusive.

Conclusions: Our results suggest that the MS-risk region on
chrll likely modulate both gene and protein expression of
IFITM3, an interferon induced protein with antiviral and anti-
inflammatory properties. It is not clear whether the MAPK3 vari-
ant affects protein expression: the overlap in association may be
coincidental. This effort prioritizes IFITM3 as a locus with a clear
functional effect on downstream biology that we can pursue fur-
ther as we develop strategies to reverse effects of risk variants
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Genome-wide DNA methylation in secondary progressive
multiple sclerosis patients reveals unique epigenetic
signature
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Our understanding of relapsing-remitting MS (RRMS) has
improved markedly, leading to several new therapies for RRMS
patients; however, the pathology of progressive disease remains
poorly understood. Epigenetics, such as DNA methylation, pro-
vide a logical interface for environmental factors to influence the
genome. Our previous work identified two major differentially
methylated regions (DMRs) at the HLA-DRB1 and RNF39 loci in
CDA4T cells of RRMS patients. The aim of this study was to better
understand the processes involved in secondary progressive MS
(SPMS) by investigating the DNA methylation profiles of SPMS
patients.

We performed an epigenome-wide association analysis of DNA
methylation in CD4* T cells from 24 SPMS patients and 24
healthy controls and a replication cohort of 12 SPMS patients and
12 healthy controls. DNA was bisulfite converted and hybridised
to [llumina EPIC arrays. Data was analysed using a combination
of R/Bioconductor and custom scripts.

Genome-wide methylation analysis revealed that the majority of
differentially methylated sites (75%) in SPMS patients were
hypermethylated. We did not identify the DMR at the HLA-DRB1
locus that we previously identified in the CD4* T cells of RRMS
patients. We did identify a DMR at the RNF39 locus as previously
identified in RRMS patients. This DMR contains 7 of the sites
contained in the RRMS cohort, which ranged from 10-13% dif-
ferential methylation. In contrast to the hypermethylation seen in
the RRMS cohort, the SPMS DMR is hypomethylated.

This data suggests that progression to SPMS results in increased
DNA methylation. In addition, the differential methylation
identified at HLA-DRBI is only present in RRMS patients and
not SPMS, suggesting this DMR may be unique to the earlier
stage of disease. Finally, our data suggest RNF39 may switch
from hypermethylated to hypomethylated in response to change
in disease course. The biological relevance of this DMR can
only be speculated on at this stage. RNF39 remains poorly char-
acterized but is located in the major histocompatibility complex
(MHC) class I region, suggestive of a role in immune system
function. Consistent with this, RNF39 has been previously asso-
ciated with other autoimmune conditions such as systemic
lupus erythematosus and Becet’s disease. Taken together, these
results highlight the importance of epigenetic factors at the
MHC region in MS.
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Circulating miR-320b and miR-421 are deregulated in
primary progressive MS patients
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Background: Multiple sclerosis (MS) is an immune-mediated
disease of the central nervous system (CNS) which causes inflam-
mation, demyelination and neurodegeneration. Different clinical
subtypes as relapsing remitting (RRMS), secondary progressive
(SPMS) and primary progressive (PPMS) have been described.

Circulating microRNAs (miRNAs), as an epigenetic mechanism
of susceptibility to MS, might provide us useful biomarkers to
identify disease subtypes, and also increasing knowledge about
the biological processes involved in each one. The aim of this
study was to identify a differential miRNA signature in PPMS
patients.

Methods: Serum samples of 36 patients were collected (10 con-
trols, 10 RRMS and 16 PPMS patients). Total RNA was extracted
from serum using the mirVana™ PARIS™ RNA miRNA kit.
TagMan Advanced miRNA cDNA Synthesis Kit was used to ret-
rotranscribe and preamplify circulating miRNAs and TagMan
OpenArray Human Advanced MicroRNA Panels were run to
study the presence of 754 well-characterized human miRNAs.
OpenArray profiling data was filtered guaranteeing good quality
of the detection and cut-off thresholds were set at 28 Cts. Data was
normalised using geometric mean and differential expression
analysis was performed by Kruskal-Wallis test.

Results: A total of 217 miRNAs were detected in at least 75% of
serum samples, 175 of which presented Ct values equal or below
28. 13 significantly deregulated miRNAs between different
groups were detected. Two miRNAs (miR-320b and miR-421)
presented a singular signature in PPMS patients compared to con-
trols and RRMS in the post hoc analysis.

While miR-320b levels were significantly down-regulated in
PPMS patients compared to both controls and RRMS (p=0.035
and p=0.017 respectively), miR-421 expression was up-regulated
(p=0.008 and p=0.015 respectively).

Pathway analyses showed that those miRNAs regulates the Hippo
signalling pathway, a non-classical inflammatory pathway that
seems to be involved in several chronic diseases such as
neurodegeneration.

Conclusions: The results presented herein pointed out a deregula-
tion of miR-320b and miR-421 as a key factor for PPMS develop-
ment. However, further research must be addressed in order to
determine the underlying mechanisms that are involved in the dif-
ferent subtypes of MS.
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Total absence of the dominant HLA-DRB1*15 allele
among patients with positive and most frequent HLA-
DPB1%03, in a Hellenic cohort with multiple sclerosis
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Aeginition Hospital, Athens, Greece

Buckground: Multiple Sclerosis(MS) is the most studied demy-
elinating disease of the Central Nervous System, affecting mainly
young adults. The role of HLA-DRB1*15:01 allele is well estab-
lished in MS and confirmed in many Caucasian populations, the
Hellenic included. Recently, carriage of DPB1*03 allele has been
identified as another genetic predisposing factor for developing
MS, in Hellenic and other Caucasian populations.

Objectives: In this study we aimed towards showing the DRB1*
allele distribution in the cohort of Hellenic MS patients, who are
positive for the DPB1*03 allele, in an attempt to clarify the puta-
tive interaction of these HLA-class-II groups.

Methods: A total of 70 MS outpatients were genotyped for
DPB1* polymorphisms(140 alleles), and 20 of them for DRB1*
polymorphisms(40 alleles), after obtaining formal consent. All
patients were of Hellenic origin and diagnosed with clinically
definite MS according to the McDonald criteria. HLA-genotyping
was performed by Sequence Specific Oligonucleotide(SSO) tech-
nique. Statistical processing(SPSS V.21 software) included uni-
variate analyses with chi-square tests (level of significance set at
p=0.018 after Benjamini- Yekutieli correction).

Results: Our patients were predominantly women (64.3%), with
mean age 38.1(+/- 11.4) years, and mean age of MS onset 29.6(+/-
11.4) years. DPB1*03:01 allele frequency was significantly
increased in MS patients compared to controls(p=0.001). There
were also trends towards increase of the DPB1*10(p=0.04) and
DPB1*14 (p=0.05) alleles and towards reduction of
DPBI1*02(p=0.08), DPB1*13(p=0.09) and DPBI1*17(p=0.08)
alleles. Interestingly, no coexistence of DRBI1*15:01 and
DPB1*03:01 was found in any patient of our sample.
Conclusions: Although DRB1*15:01 allele has an established role
in MS (risk, vit D, EBV, clinical phenotype, therapy response)
there is inadequate information concerning the impact of DPB1*
region in MS genetic burden and impact on clinical phenotype.
Our observations are in accordance with recent studies, regarding
increased DPB1*03:01 frequency in Caucasian and non-Caucasian
MS patients. The total absence of the dominant HLADRB11*15
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allele among patients with positive and most frequent
HLADPB1*03allele enhances the possibility that it maybe has an
independent role that has to be further studied in larger cohorts of
MS patients, of various origins, aiming potentially at more indi-
vidualized therapeutic decision-making in the future.
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Serafeim Katsavos : nothing to disclose
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Family distribution in multiple sclerosis: a study of the
prevalence of familial recurrence in Puerto Rico

A. Chineal, 1. Vicente!, C. Rubi!, A. Reyes!, M.

Marquez2, A. Lozano?, C. de Jesus?, A. Diaz!

1San Juan MS Center, Guaynabo, San Juan Bautista School
of Medicine, Caguas, 3San Juan Bautista School of Medicine,
Guaynabo, Puerto Rico

Background: Multiple sclerosis (MS) is a disease in which fam-
ily distribution, genetic/environmental factors, and geographical
location has been well documented worldwide to have effect on
prevalence and incidence. With the increased incidence of MS in
Puerto Rico (PR), family distribution correlation is a factor that
requires further investigation in order to describe the risk it repre-
sents in the Puerto Rican population. From 2013 to 2016, a total of
583 new cases of MS were diagnosed in PR. The genetic makeup
of the Puerto Rican population is comprised of African American,
Native American, and European ancestry. It is well-documented
that descendants of European ancestry have increased likelihood
of developing MS. Research on familial aggregation seems to be
a good source to address the relationship between genetic suscep-
tibility and environmental factors that trigger the onset of MS in a
specific population.

Objective: Analyze the presence of MS patients who have family
member with MS in hopes of further elucidating the possible
genetic factors associated with MS

Methods: As part of this study, we investigate a population of
patients with MS who attend to San Juan MS Center to identify if
they have a first, second or third-degree relative that is also
affected with MS. This effort was performed in an attempt to
describe the risk of developing MS within a family with relatives
with previous history of the condition and to describe the preva-
lence of MS between relatives in Puerto Rico. For this, 405
patients were analyzed using descriptive statistics.

Results: 10.1% of MS patients had one or more family members
with MS. The most common family member with MS among the
studied population was male cousins from mother’s side (16.1%).
This was followed by fathers and sisters (both 12.5%), and female
cousins on mother’s side (10.7%).

Conclusion: Here we show that 10.1% of MS patients have a
family member with MS and that the most common family
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relation was male cousins from mother’s side. As previously
stated, Puerto Ricans have a European, African, and Native
American genetic composition. However, it has been shown that
most of the PR population has higher percentages of European
ancestry. This together with the family data presented here sug-
gest that further genetic analysis should be performed on this
population in order to establish a possible genetic marker for MS
in this Hispanic population.

Disclosure
Nothing to disclose

Immunology
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A possible association between circulating vitamin D and
haptoglobin concentrations in multiple sclerosis patients

Z. Maghbooli!, Y. Aghababacei?, A. Hossein-nezhad?,

M.A. Sahraian!, Multiple Sclerosis Patients

!Multiple Sclerosis Research Center, *Tehran University of
Medical Sciences, Tehran, Islamic Republic of Iran, Department
of Medicine, Section of Endocrinology, Nutrition, and Diabetes,
Vitamin D, Skin and Bone Research Laboratory, Boston
University Medical Center, Boston, MA, United States

Background: Evidence continues to accumulate supporting a
protective role for vitamin D in multiple sclerosis (MS) risk and
progression. However, whether vitamin D immunomodulatory
effects can be translated into clinical benefits in patients with MS
is still a matter of debate. Finding modulator factors in relation to
vitamin D an MS could be helpful for clinicians to optimize indi-
vidual therapies. We aimed to investigate association between cir-
culating levels of vitamin D and haptoglobin as mediators in
inflammatory and autoimmune pathways in different types of MS.
Methods: This crass-sectional study enrolled 72 MS patients. The
diagnosis of MS was made by a neurologist according to the
McDonald criteria. The inclusion criteria were set as: clinically
definite MS with an expanded disability status scale (EDSS) score
<5.5 and without history of other chronic disorders. The MS
patients was comprised of three clinical subtypes: relapsing remit-
ting-MS (RR-MS, n=45, 62.5%), secondary progressive-MS (SP-
MS, n=12, 16.5%) and primary progressive - MS (PP-MS, n=15,
21%). The serum vitamin D, haptoglobin, Interleukin 1-beta (IL-
1B) and Tumor necrosis factor-alpha (TNF-a) levels were meas-
ured by immunoassay.

Results: The MS patients consisted of 76.2% (n=54) female with
amean age of 34.78+8.89 years and the mean disease of 7.02+5.41
years (mean+SD). In subgroups, there was no significant differ-
ence between RR-MS, SP-MS and PP-MS, regarding age (P=075),
sex (p=0.23), body mass index (p=.63), and duration of disease
(p=0.40).

There were not any significant correlations between haptoglobin
levels and age and duration of diseases and IL-1f and TNF-a lev-
els in each sub-group (p>0.05).

journals.sagepub.com/home/msj

Notably, in RR-MS patients, there was negative correlation
between circulating vitamin D and haptoglobin (p=0.005,
=-0.43). The result remained significant even after adjustment for
age, and sex (p=0.03).

Conclusion: Our data suggest the negative correlation between
circulating vitamin D and haptoglobin concentration in RR-MS
patients may be explained by anti-inflammatory effect of vitamin
D. The results will be helpful to explore the new therapeutic tar-
gets in MS patients.

Disclosure
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360° immune-profiling reveals new pathogenic immune
cell subsets in multiple sclerosis: effects of glatiramer
acetate

D.F. Angelini, G. Guerrera, M. Picozza, F. Gargano, G.
Borsellino, L. Battistini, on behalf of the CONFIDENCE

Study investigators

Neuroimmunology Unit, Fondazione Santa Lucia IRCCS, Rome,
Italy

Introduction: Multiple sclerosis (MS) is thought to be caused by
a complex interaction between genetic and environmental factors.
With the advent of new technologies, it has become increasingly
clear that the cellular populations involved in immune responses
are heterogeneous, and that multiple mechanisms may be involved
in the pathogenesis of MS. The general picture which emerges
from the studies on MS pathogenesis underlies the notion that all
immune cell subpopulations are involved in disease induction
and/or progression. Moreover, it is also clear that immune
responses, both physiological and aberrant, are triggered by a very
small number of cells within distinct cell subtypes. Thus, in order
to identify unequivocally the subpopulations which are predomi-
nantly involved in the damage to myelin, a multivalent approach
is required: each cell type must be classified and the pattern of
expressed markers must be followed during the course of the dis-
ease, and monitored during therapy.

Methods: Serum cytokines, chemokines and growth factors and
peripheral blood leukocyte (PBL) phenotypes were analyzed in
patients undergoing treatment with glatiramer acetate 40 mg/gml
(GAA40) as part of the PhIV CONFIDENCE trial. Serum and PBLs
were collected at baseline (BL) prior to GA40 treatment and at 3,6
and 12 months after initiating GA40.

Results: Compared to BL, GA40 treatment resulted in reduced
pro-inflammatory cytokine production by all the analysed subsets
of stimulated innate immune cells, and reduced activation by CD4
and CD8 T cells. For instance, monocytes produced less GM-CSF,
a cytokine whose prominent role in neuroinflammation has
recently been unveiled, and non classical monocytes reduced their
release of IL6 and TNF-a.
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Conclusions: In the present work we have used a strategy which
has provided a comprehensive picture of markers in MS that
change significantly in patients treated with DMT. The main find-
ings indicate that over the course of 12 months after initiating
GAA40, there is a significant reduction in the production of proin-
flammatory cytokines by all the myeloid cell subsets that have
been analysed. To this reduced cytokine production by innate
immune cells corresponds a decrease in the activation and conse-
quent functional response of cells of the adaptive arm of the
immune response: indeed a lower frequency of activation was
detected in all T cell compartments.

Disclosure

This study was supported by Teva.

Luca Battistini has received research grants from Teva, Merck
Serono and Baxter and received funding for traveling and hono-
raria for speaking or consultation fees from Merck Serono, Teva,
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The difference of intercellular cytokine profiles among
MOG*CNS disorders, AQP4*'NMOSD, and MS patients

J. Liu!, M. Mori!, K. Sugimoto!, A. Uzawa!, T. Uchida!l,

H. Masuda!, R. Ohtani!, S. Isose?, K. Arai?, S. Kuwabara!
!Graduate School of Medicine | Department of Neurology, Chiba
University, Department of Neurology, Chiba-East National
Hospital, Chiba, Japan

Background: Multiple sclerosis (MS) and neuromyelitis optica
spectrum disorders (NMOSD) are both autoimmune central nerv-
ous system (CNS) disorders. And anti-aquaporin-4 (AQP4) posi-
tive patients represents overwhelming majority in NMOSD.
Anti-myelin oligodendrocyte glycoprotein (MOG) positive CNS
disorder (MOG*CD) involves a case who had both anti-MOG
antibody and CNS involvement. These disorders share similar but
diverse pathological and clinical characteristics. It is worth noting
that T cell and related inflammatory cytokines have been proved
to make considerable contributions for these diseases.

Objective: Investigate T cell subsets in peripheral blood mono-
cytes (PBMCs) among MOG'CNS disorders, AQP4*'NMOSD
and MS, on basis of which, their contribution to the pathogenesis
and clinical features of those disorders.

Methods: We enrolled 10 healthy controls (HCs). 20 relapse-
remitting MS patients, 20 patients with MOG*CD, 20 patients
with AQP4*'NMOSD, who were all in remitting phase. Flow
cytometry (FCM) was employed to detect T cell subsets (CD3,
CD4, CD8, Thl, Th2, Thl7, Treg, Th1/Th2, Th17/Treg).
Meanwhile, evaluate the otherness of these cell subsets of and
their correlation with clinical information.

Results and conclusions: MOG* CD has equivalent sex and age
constituent but less EDSS score (P=0.014) compared with
AQP4*"NMOSD. Compared with HCs, there is lower level of
lymphocyte in AQP4*NMOSD group (P=0.02), similar level of
CD3* T cell, CD4* T cell, CD8" T cell,Th1 and Th1/Th2 among
MOG*CD group. AQP4*NMOSD group and MS group,
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relatively lower level of Th2 in AQP4*NMOSD group (P=0.073)
and MS group (P=0.053) but the difference is not significant and
higher level of Th17 and Th17/Treg in both AQP4*NMOSD
(P™17=0.003, PTh17/Tre< 0.001) and MS group (P™/7<0.001,P™17
Tree< 0.001) but milder these index in MOG*CD group. And in
MS group, Th17 could be viewed as disease predictive factor of
prognosis. Additionally, the potential contribution of Th2 to
relapse in both AQP4*NMOSD and MOG*CD group are also
identified and in lower range of Th2, appropriately increasing it
could be helpful for prolonging the average attack interval in
AQP4*NMOSD group. For Treg, its compensatory increasing
effect when relapse is more sufficient in MOG*CD group com-
pared to AQP4*NMOSD group, which resulted in severe neuro-
logical function damage (higher EDSS score) even though
unfrequently attack recently resulting from steroid application.
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Neuromyelitis optica and the role of Foxp3+ regulatory T
cells

L. Brill', I. Lavon?, A. Vaknin Dembinsky?
!Hadassah - Medical Center, ?Hadassah- Medical Center,
Jerusalem, Israel

Background: Alterations in the frequency or function of regula-
tory T cells (Tregs), which play a critical role in the maintenance
of peripheral immune tolerance, are known to be involved in the
pathogenesis of several autoimmune diseases. Neuromyelitis
optica (NMO) is an autoimmune inflammatory demyelinating dis-
ease of the central nervous system (CNS), of which the etiology
and mechanisms underlying its development are not completely
understood. Although there is increasing evidence for the involve-
ment of effector T cells in NMO, no data are available regarding
the role of Tregs in its pathogenesis.

Aim: The aim of this study was to investigate the expression of
regulatory T cell genes in NMO.

Results: A distinctive Treg gene signature in the peripheral blood
of NMO patients is described, as well as significantly decreased
Foxp3 mRNA expression in the peripheral blood mononuclear
cells (PBMCs) of the patients vs that in the healthy controls (HCs)
(NMO,1.8RQ vs HC, 6.8RQ, p=0.01).
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Conclusions: The present study shows downregulation of key
transcription factor Foxp3, one of the Treg genes that are abnor-
mally expressed in NMO. Exploration of their function and inter-
connections in the peripheral immune system should advance our
understanding of NMO pathogenesis.
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Characterization of the immunophenotye of clinically
isolated syndrome patients and conversion to multiple
sclerosis

C.-H. Lee!, M. Nakhaei-Nejad?, D. Barilla?, F. Giuliani?
INeuroscience and Mental Health Institute, *Division of
Neurology, Department of Medicine, University of Alberta,
Edmonton, AB, Canada

Introduction: Clinically isolated syndrome (CIS) is the prodro-
mal phase of multiple sclerosis (MS) course, with patients having
suffered only one neurological episode. Up to 70% of CIS patients
are subsequently diagnosed with MS, and therefore it is important
to distinguish between those who will and will not convert to
relapsing remitting multiple sclerosis (RRMS) at a later time
point. This will not only allow for an earlier start of treatment but
also help improve our understanding of the MS disease course.
Objectives: This study aimed to: (1) immunophenotype PBMC
subsets in CIS and RRMS patients who are not receiving any dis-
ease modifying therapy; (2) identify markers that predict later pro-
gression from CIS to RRMS; and (3) analyze any changes in the
PBMC subpopulations between early and late phases of RRMS.
Methods: Multi-colour flow cytometry panels were designed to
identify up to 50 peripheral blood lymphocyte subpopulations.
CIS patients were divided into those who do (CIS-C) or do not
(CIS-N) covert to RRMS at a later point. The RRMS patients were
further divided into early (RRMS-E) and late RRMS (RRMS-L).
Results: In B cells, naive/transitional cells are significantly
higher in RRMS-L than RRMS-E, which is similar to CIS-C. In
female patients, RRMS-L have a higher amount than both
RRMS-E and CIS-C. Pre-switch memory (CD27+IgD+) cells
are significantly higher in RRMS-E than CIS-N. In the T cell
compartment, the CD4-to-CDS8 ratio is higher in the overall
RRMS group than CIS-N. Both TfH and Th22 T helper amounts
are lower in RRMS than both of the two CIS groups.
CD8+CD127+CD45RA-, a memory subpopulation, is higher in
RRMS than CIS-N, while CD8+CD62L-, an effector subpopula-
tion, is lower in RRMS than CIS-N.

Conclusions: These results show that CIS patients who do or do
not later convert to RRMS can be differentiated in some immune
subpopulations. Those who later convert are similar to diagnosed
RRMS patients in some lymphocyte subsets. They also show that
the levels of immune cells in converter CIS patients are more
similar to early than late RRMS patients in many subpopulations.
These results partially support the view that CIS patients who
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convert are functionally the same as RRMS patients and suggests
that the immunophenotyping of peripheral blood markers may be
used to predict future conversion of CIS patients to RRMS and
allow for earlier treatment of the disease.
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The contribution of monocytes and the purinergic
receptor, P2X7, in MS relapse

M. Monif"-23, T. O’Brien*, J. Hamilton®, H. Butzkueven®
INeurosciences, MS and Neuroimmunology, Department of
Neurosciences, Monash University, Prahan, °Neurology,
Department of Neurology, Royal Melbourne Hospital,
3Physiology, Department of Physiology, The University of
Melbourne, *Neurosciences, Department of Neurosciences,
Monash University, Medicine, Melbourne, *Neurosciences,
Monash University, Melbourne, VIC, Australia

Multiple sclerosis (MS) is a chronic neuroinflammatory condition
with associated demyelination and neurodegeneration. The most
common type of MS is relapsing-remitting (RRMS) where new
symptoms occur in isolated attacks (relapses). The relapses can
consist of new physical disability, cognitive deficits, or optic neu-
ritis. Between the attacks, the symptoms may dissipate com-
pletely; however permanent neurological deficits can often remain
leading to accumulation of disability. MS generally affects those
in their early 30s and 40s and therefore the lifelong burden of
disease and the effects of MS on quality of life can be very devas-
tating. In this study we will look at the peripheral immune system
and in particular the contribution of innate immune cells, mono-
cytes, to MS relapse. Monocytes are immunoresponsive cells in
the blood stream and they respond to various injurious agents by
becoming activated and releasing various biologically active fac-
tors. The plaques of MS in the brain, spinal cord and along the
optic nerve consist of large numbers of monocytes and their coun-
terpart cells microglia (immunocompetent cells of the CNS).
There is a large cohort of data indicating that monocyte and
microglial activation can contribute to worsening disease and can
play an important role in acute attacks. Microglia and monocytes
express a purinergic (ATP sensing) receptor on their cell mem-
brane, called, P2X7 receptor (P2X7R). We have previously shown
that P2X7R expression can cause microglial activation. In this
study we will be examining the role of monocytes and P2X7R in
the setting of MS relapse. Patients who are having an acute MS
relapse are recruited into this study, and 50mL of blood is col-
lected from them. The blood is used to isolate and culture their
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monocytes, as well as processing of serum for proteomic analysis
and enzyme linked assays for various cytokines and chemokines.
We have been able to show that monocytes from patients with
RRMS at the time of MS relapse express P2X7R with increased
P2X7R channel activity. The proinflammatory cytokine, interleu-
kin 1B was also elevated from monocytes derived from patients
with MS relapse and when exposed to GMCSF (granulocyte col-
ony stimulating factor). Our data thus far highlights a critical role
for P2X7R in MS relapse indicating that antagonism of this recep-
tor could serve a key therapeutic strategy to combat the peripheral
and central inflammation that is seen during MS flare.

Disclosure
I do not have any conflicts of interest.
I have received travel assistance by Merck.
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T cell receptor repertoire in multiple sclerosis patients

F. Hayashi, N. Isobe, Y. Nakamura, T. Matsushita, J.-1.
Kira

Kyushu University Graduate School of Medical Sciences,
Fukuoka, Japan

Objectives: To identify the T cell receptor (TCR) characteristics
associated with multiple sclerosis (MS) pathogenesis by compar-
ing the TCR repertoire of MS patients and healthy controls (HC).
Methods: Peripheral blood mononuclear cells from 39 MS patients
and 19 HC were obtained. There was no significant difference in
age at examination, sex, and positivity rate of the susceptibility
alleles (HLA-DRBI1*04:05 and HLA-DRBI*15:01) in Japanese
between the two groups. Next-generation sequencing with an
adaptor ligation PCR was conducted for TCR genes (TRA/B/D/G).
Diversity index was compared, and the effect of age was exam-
ined. Additionally, complementarity determining region 3 (CDR3)
sequences of TCR B-chain were extracted and compared between
16 MS patients and 9 HC subjects with HLA-DRB1*04:05.
Results: TCR diversity declined with age in all four TCR genes,
especially in the small-expanded clones. In TRA/TRB, diversity
index was higher in MS than HC, which was still significant even
after correcting for age at examination (p = 0.0043 and 0.024,
respectively in Shannon’s Index). In HLA-DRB1*04.05-positive
individuals, when we focused on the hyper-expanded TRB clones
by excluding small-expanded clones to eliminate the effect of age,
unique clonotypes exclusively shared by 20% or more of each
group was 36 in MS and 106 in HC. By comparing relatedness in
all clonotypes, difference was found in amino acids located at the
center of the CDR3, which is important for antigen binding,
between MS and HC.

Conclusions: In TCR repertoire, small-expanded clones
decreased with age and resulted in loss of diversity by aging.
There was a difference at the center of the CDR3 between MS
and HC with HLA-DRB1*04:05, suggesting a pathogenic role of
TCR in MS.
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CSF kappa light chain ratios potential prognostic impact
in clinically isolated syndrome conversion to multiple
sclerosis
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Mendes?, J. Faro Viana?, M. Viana-Baptista!?

!Neurology, Hospital Egas Moniz, Centro Hospitalar Lisboa
Ocidental, °Clinical Pathology, Hospital Sdo Francisco Xavier,
Centro Hospitalar Lisboa Ocidental, 3Nova Medical School,
Universidade Nova de Lisboa, Lisboa, Portugal

Background: Previous studies suggested that the detection of
elevated kappa free light chain (KFLC) levels in the CSF might
have diagnostic value in Multiple Sclerosis (MS). We hypothesize
that CSF KFLC concentration might also have prognostic impact.
We aimed to study whether CSF KFLC concentration in Clinically
Isolated Syndrome (CIS) predicts conversion to clinically definite
MS (CDMS) and disability progression.

Methods: We retrospectively selected adult patients with a typical
CIS submitted to diagnostic lumbar puncture during the first 3
months after clinical presentation at a University Hospital,
between January 2008 and December 2017. Additional selection
factors were baseline MRI and oligoclonal band status availability
and minimum 1 year of follow-up.

Consecutive patients paired CSF/serum samples, stored according
to international consensus guidelines, were evaluated for KFLC
concentration, using immunonephelometry (BN ProSpec, Siemens)
and immunoturbidimetry (Optilite, Binding Site). KFLC values
were expressed as KFLC quotient (CSF/serum KFLC) and KFLC
index (CSF KFLC/serum KFLC)/(CSF albumin/serum albumin). A
value of KFLC index >100 was considered significant for high
KFLC intrathecal concentration.

We estimated risk of conversion CIS-CDMS and risk of disability
progression after conversion, as measured by Expanded Disability
Status Scale (EDSS) confirmed progression at 3 months, using a
Cox univariate and multivariate regression (accounting for other
established prognostic factors).

Results: Of the 31 patients analysed, 27 were women (87.1%),
with a mean age of 30.5 years (+ 8.4). Medular CIS was the most
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common type, accounting for 12 patients (38.7%). 12 patients
(38.7%) had 0-3 T2 lesions on baseline MRI, with 67.7% showing
absent baseline Gad+ lesions. A majority of patients (87.1%) had
positive oligoclonal bands in the CSF. Median KFLC quotients
were 0.47 (IQR 0.72) (BN ProSpec) and 0.41 (IQR 0.64) (Optilite),
with 48.1% of patients showing KFLC index>100.

26 patients (83.9%) converted to CDMS in a median follow-up
time of 64 months (IQR 69.0). Higher KFLC index (>100) was
not associated with CIS to CDMS conversion (HR 0,931, 95% CI
0.400-2.167; p=0.868), or EDSS progression (HR 1.191, 95% CI
0.397-3.574; p=0.775)

Conclusion: In our cohort, KFLC index does not seem to inde-
pendently influence risk to conversion or risk of disability pro-
gression. Further studies with larger samples are necessary to
accurately define prognostic value.
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In vitro verification of in silico predicted antigenic
properties of intrathecal B cell receptor repertoires - a
pilot study

R.A. Hoglund'2, A. Lossius!3, R. Bremel*, T. Holmgy!-
!Department of Neurology, Akershus University Hospital,
Lorenskog, *Institute of Clinical Medicine, University of Oslo,
3Department of Immunology and Transfusion Medecine, Faculty
of Medicine, University of Oslo, Oslo, Norway, EigenBio LLC,
Madison, WI, United States

Introduction: The pathogenic role of B cells in multiple sclerosis
(MS) is not known. We have previously demonstrated that B cells
from cerebrospinal fluid (CSF) of MS patients can activate T cells
through specific recognition of antigenic determinants (idiotopes)
from their own B cells receptors (BCR). The aim of the present
study was to test whether antigenic properties of immunoglobulin
variable heavy chain (IGVH) repertoires can be predicted in
silico.

Methods: Transcribed IGVH repertoires from MS patients were
sequenced and translated. In silico predicted human leukocyte
antigen (HLA) class II affinity and endosomal processing, as well
as T cell exposed motif rarity and transcript frequency, guided
selection of ten potential stimulatory (rare) and five potential
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regulatory (frequent) idiotope-peptides from two MS patients. To
validate the predictions, peripheral blood mononuclear cells from
these patients were stimulated with 15-mer idiotope-peptides in
presence of anti-CD40 for 16 hours. T cells were then labeled for
activation status with anti-CD154 antibodies and phenotyped with
anti-CD3, -CD4, -CD45RO0O, -CXCRS5, -GARP and -PD-1, as well
as anti-CD14 and -CD8 for dump channel. Unstimulated cells
and/or insulin peptides were used as negative controls, and HLA
class II restricted virus peptides including EBNA-1 were used as
positive controls.

Results: In two MS patients, four of eight and seven of 14 idio-
tope-peptides predicted to be T cell antigens induced similar CD4*
T cell activation as the positive control peptides. The responding
CDA4" T cells were mainly CD45RO* memory T cells, and included
more CXCRS5™ follicular-like helper cells than those activated by
negativecontrolpeptides. Activationof Tregs(GARP*CD154-CD4*
T cells) was equally low for idiotope- and control peptides.
Conclusion: This in vitro pilot study suggests that MS patients
have a memory T cell repertoire capable of recognizing frequent
BCRs from endogenous CSF. It further indicates that antigenic
properties of BCR-idiotopes from CSF of MS patients can be pre-
dicted in silico using HLA affinity and endosomal processing pre-
dictions. The rarity of one particular idiotope does not seem to
predict whether T cells are tolerant to that idiotope.
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RAH has received speaker honoraria and/or received unrestricted
research grants from Biogen, Merck, Novartis and Roche. AL has
received speaker honoraria from Roche, and unrestricted research
grants from Sanofi Genzyme. RB holds equity in EigenBio, the
company responsible for designing the bioinformatics models
used in this project. TH has received speaker honoraria, and/or
served on advisory board, and/or received unrestricted research
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study was supported with a grant from the Norwegian Research
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Could basal levels of B cells and memory B cells identify
responders to disease modifying treatments for MS?

E. Quintana'-2, N. Torras!, M. Mufioz-San Martin!, J.
Tomas-Roig!, N. Celarain!, I. Gomez!, H. Perkal!, R.
Robles-Cedeifio'2, L. Ramidé-Torrenta!-2

INeuroimmunology and Multiple Sclerosis Unit, Neurology
Department, Dr. Josep Trueta University Hospital, Girona.
Biomedical Research Institute (IDIBGI), Girona. University of
Girona, Girona, ’REEM. Red Espariiola de Esclerosis Multiple,
Madrid, Spain

Background: Recent experience with new available immu-
nomodulatory treatments depleting B cells has revealed the cru-
cial role of this immune cell type in multiple sclerosis (MS)
pathogenesis. Specifically, there is increasing evidence that lower
frequency of B cells and particularly, memory B cells are associ-
ated with optimal response to immunomodulatory drugs. Thus,
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monitoring memory B cell population would be useful to assess
the effectiveness of immunotherapies in MS patients.

However, there is little evidence related to the predictive role of
their levels at MS diagnosis. For this reason, we aimed to study
the basal levels of both B and memory B cells in MS patients and
their relation to MS treatment approach.

Methods: A total of 28 individuals were included (11 controls and
17 MS patients). We defined controls as patients with non-MS neu-
rological disease. Blood samples were collected from both controls
and recently diagnosed MS patients and then peripheral blood mon-
onuclear cells (PBMC) were isolated and frozen in liquid nitrogen.
B(CD45+CD19+)andmemoryBcells(CD45+CD19+CD27+CD38-)
were quantified from thawed PBMC by flow cytometry in an
ACURI-C6 apparatus (BD Bioscience). Cells were stained with spe-
cific previously titrated anti-human antibodies: CD45-APC, CD19-
PE-Cy7, CD27-PE and CD38-FITC.

Data were shown as percentage of B and memory B cells from total
PBMC count. Mann-Whitney U test was used for comparisons
between groups and Fisher’s exact test to compare percentages.
Results: At the disease diagnosis, MS patients showed no differ-
ences in the percentage of neither B (p=0.404) nor memory B cells
levels (p=0.860) when compared to controls.

Then, MS patients were classified as responders to moderate-effi-
cacy treatments (MET) or patients who received high-efficacy
treatments (HET) as the first treatment after MS diagnosis. We
measured lower levels of B cells [MET: median 7.6 (IQR: 4.0)
versus HET: median 4.3 (IQR: 3.5); p=0.056] and memory B cells
[MET: median 3.1 (IQR: 2.1) versus HET: median 1.8 (IQR: 0.9);
p=0.046] in patients with clinical and radiological data to consider
HET strategies from disease onset.

Conclusions: These exploratory findings suggest that levels of
memory B cells have to be taken into account during the selection
of the optimal therapeutic strategy. Because of the small sample
size and the slightly significant values, further research must be
addressed to confirm these preliminary results.
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Torras N: nothing to disclose
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Environmental factors

EP1483
Vitamin D levels and epidemiology of multiple sclerosis in
Spain: Madrid vs Lanzarote

Muttiple Sclerosis Journal 2018; 24: (S2) 738-980

S. Perez Perez!, P. Eguia del Rio?, M.I. Dominguez

Mozo!, M.A. Garcia Martinez!, M.F. Zapata Ramos?, M.J.
Torrejon*, R. Arroyo Gonzélezs, R. Alvarez Lafuente!
!Instituto Investigacion Sanitaria San Carlos (IdISSC). Grupo
de Investigacion de EM. Hospital Clinico San Carlos, Madrid,
2Servicio de Neurologia. Hospital Doctor José Molina Orosa,
3Servicio de Andlisis Clinicos. Hospital Doctor José Molina
Orosa, Lanzarote, *Servicio de Analisis Clinicos. Hospital
Clinico San Carlos / Instituto Investigacion Sanitaria San Carlos
(IdISSC), Department of Neurology, Hospital Universitario
Quironsalud Madrid, Madrid, Spain

Background: Low levels of 25-hydroxyvitamin D (25-(OH)D)
have been described as one of the possible environmental factors
involved in multiple sclerosis (MS) etiopathogenesis.
Objectives: To analyse 25-(OH)D serum levels of MS patients
from Madrid and Lanzarote, two regions of Spain with completely
different UV radiation rates, and to correlate them with epidemio-
logical data.

Methods: 60 RR-MS patients from Lanzarote and 538 RR-MS
patients from Madrid were included in a prospective study of one
year of follow-up. Serum samples were collected in such a way
that we got 25-(OH)D serum levels data from every month of the
year. Incidence in Lanzarote was assessed in MS patients accord-
ing to McDonald criteria between 2008 and 2015, while preva-
lence date was 12/31/15. Epidemiological data from Madrid was
identified by bibliographic searches.

Results: 25-(OH)D serum levels were significantly higher in
Lanzarote than in Madrid (median: 30.94 vs 20.50 ng/ml, respec-
tively; p=1.60e-76). This difference appears throughout the year,
but it is more pronounced in the first semester of the year
(p=1.69¢-58) than in the second one (p=7.25¢-28). Moreover, per-
centage of patients with 25-(OH)D< 20 ng/ml was significantly
lower in Lanzarote than in Madrid, especially in the first semester
of the year (p=7.75e-44). Age of disease onset was significantly
higher in Lanzarote than in Madrid (p=0.04). In terms of epidemi-
ology, prevalence in Lanzarote was 50/100000, and incidence was
2.5/100000 inhabitants. Meanwhile, for Madrid, prevalence and
incidence, according to bibliography, would be approximately
100/100000 and 3.8/100000, respectively.

Conclusions: MS patients from Lanzarote showed significantly
higher 25-(OH)D serum levels and later median age of disease
onset than the ones from Madrid. Moreover, incidence and preva-
lence rates were lower for Lanzarote. However, further studies are
required in order to elucidate whether UV radiation rates, 25-(OH)
D serum levels or lifestyle could be responsible of the latitudinal
gradient observed for MS.
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Serum levels of leptin and adiponectin are not associated
with disease activity or treatment response in multiple
sclerosis

S.S. Kvistad!2, K.-M. Myhr34, T. Holmey>?, J.S. Benth’s,

S. Wergeland®!0, A.G. Beiske!!l, K.S. Bjerve!>13, H.

Hovdal'4, R. Midgard'>1¢, J. Sagen®!7, @. Torkildsen!8:1?
!Department of Immunology and Transfusion Medecine,
Haukeland University Hospital, ?Department of Neurology,
3Clinical Institute 1, University of Bergen, ‘Norwegian Multiple
Sclerosis Registry and Biobank, department of neurology,
Haukeland University Hospital, Bergen, *Department of
Neurology, Akershus University Hospital, SInstitute of clinical
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Technology, Trondheim, '”Hormone Laboratory, Haukeland
University Hospital, '$Department of Clinical Medicine,
University of Bergen, '’ Norwegian Multiple sclerosis competence
centre, Haukeland University Hospital, Bergen, Norway

Background: Obesity increases the risk of multiple sclerosis
(MS), but mechanisms behind this are unknown. The adipokines
leptin and adiponectin are secreted by fatty tissue and have inflam-
matory properties. They could therefore be possible biomarkers of
disease course and treatment response in MS.

Objective: To explore if adiponectin and leptin were associated with
MS disease activity and could have a potential as biomarkers of MS
disease activity and interferon beta (IFNB)-treatment response.
Methods: Cohort study of 88 patients with relapsing-remitting
MS followed for two years with clinical scoring, repeated MRI
scans and serum measurements, 6 months before and 18 months
during IFNB-treatment. Association between serum level of adi-
pokines and MRI activity were assessed by a generalized linear
mixed model.

Results: The levels of leptin were lower (p=0.008) and the levels of
adiponectin higher (p=0.037) during IFNB-treatment as compared
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to the treatment-naive period reflecting the anti-inflammatory effect
of the drug, but the changes in serum levels were not associated
with disease activity. There was no association between serum-lev-
els of leptin (OR= 0.99 (0.99-1.00; p=0.66)) or adiponectin
(OR=1.02 (0.96-1.08; p=0.52)) and MRI disease activity. This was
consistent before and during [FNB-treatment and after adjustment
for age, gender and BMI. 18% of the patients obtained NEDA-3
status during IFNB-treatment, but there was no difference in serum
adipokine levels between these patients and the patients that had
disease activity. There was no association between serum-leptin
level and EDSS score at baseline (p=0.89).

Conclusion: Our findings indicate that serum-leptin and adi-
ponectin do not have a profound role in the immune mechanisms
of MS-disease activity, and are therefore not suitable as potential
biomarkers of disease activity or IFNB-treatment response in
RRMS.
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Ditary animal protein sources in relation to risk of
neuromyelitis optica spectrum disorder
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Dietetics, Faculty of Nutrition and Food Technology, National
Nutrition and Food Technology Research Institute, Shahid
Beheshti University of Medical Sciences, 3Ph.D Candidate

in Nutritional Sciences, School of Nutritional Sciences and
Dietetics, Tehran University of Medical Sciences (TUMS),
Tehran, Islamic Republic of Iran

Background: Neuromyelitis optica spectrum disorder (NMOSD)
is an uncommon autoimmune disorder. Until now dietary risk fac-
tors of NMOSD remained unknown. The present study aimed to
determine the effects of protein consumption on NMOSD risk.
Method: we performed a case-control study in sina hospital which
has the only NMOSD specialist clinic in Tehran, Iran. We enrolled
70 cases with definite diagnosis based on NMOSD international
consensus criteria published in 2015 and 214 controls. Cases were
included in the study if they didn’t change their diet after NMOSD
onset and had disease duration less than 3 years. Demographic and
anthropometric information were collected. Data on nutritional
intake during the past year of study obtained by a validated 168-
items food frequency questionnaire (FFQ) in control group. For
completing the same FFQ, cases were asked to report dietary con-
sumption of the year prior of NMOSD diagnosis. Dietary analysis
was performed using nutritionist 4 (N4) software.

Result: The mean age of individuals were 35.34 years among
cases and 43.31 years in control group. Eighty-five percent of
patients in case group and 61% of control groups were women.
After adjustment for age, gender, body mass index (BMI), total
energy intake, smoking and alcohol consumption, total protein
intake has been associated with 61% decrease in NMOSD risk
(OR=0.39;95%CTI: 0.18-0.83; p-for-trend:0.01) in third tertile,
compared with first tertile. Also higher poultry intake in third ter-
tile diminished NMOSD risk by 64% (OR=0.36; 95%CI: 0.16-
0.83; p-for-trend:0.01:0.01). Conversely, a higher consumption of
red and processed-meat was positively associated with a 2.31
folds increase risk of NMOSD (95%CI:1.10-4.84; p-for-
trend:0.01) in third tertile of red and processed-meat intake.
Conclusion: Our finding proposed probable protective effects of
a diet containing high protein with white meat source against
NMOSD. Conversely, high red and processed- meat consumption
might be a risk factor for NMOSD.

Disclosure
no conflict of interest and source of funding for all authors
all authors: nothing to disclose
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Environmental risk factors for NMO-IgG sero-positivity
in neuromyelitis optica spectrum disorder

S. Eskandarieh, A. Naser Moghadasi, A.R. Azimi, N.
Molazadeh, M.A. Sahraian

Tehran University of Medical Sciences, Neuroscience Institute,
MS Research Center, Tehran, Islamic Republic of Iran

Background: Neuromyelitis optica spectrum disorder (NMOSD)

is referred to inflammatory demyelinating disease of the central
nervous system. Data suggest that the presence of a highly
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specific serum autoantibody (NMO-IgG) that reacts against the
water channel aquaporin-4 (AQP4), causes the inflammation and
demyelination in NMOSD .Here, we studied the association
between NMO-IgG and as cigarette smoking and alcohol use.
Methods: A case-control study was conducted in a referral hospi-
tal center in Tehran from 2015 to 2016 among patients with a defi-
nite diagnosis of NMOSD based on the international 2015
consensus criteria to assess the possible relation between positiv-
ity of NMO-IgG and environmental factors such as cigarette
smoking and alcohol use. The enzyme-linked immunosorbent
assay (ELISA) was used for checking the presence of aquaporin-4
immunoglobulin G (AQP4-IgG) status. Most of the tests have
been completedduring the relapse before receiving corticosteroid.
We designed a questionnaire to cover important epidemiological
data of NMOSD and conducted structured face to face interviews
patients by trained interviewers to collect the data.Finally the
logistic regression was appliedin analysis via SPSS software
package.

Results: The presence of NMO-IgG was positive for 71 (54.2%)
and negative for 60 (45.8%) of patients.

The increased NMO-IgG positivity odds among life time smokers
(OR = 3.24; 95% CI= 1.16, 9.08), Current smokers (OR = 6.08;
95% CI= 1.26, 29.39), passive smokers (OR = 2.22; 95% CI=
1.10, 4.50),and Whisky/vodka consumption (OR = 3.65; 95 CI=
1.21, 10.93) was observed.

An association between water-pipe smoking, bear and wine intake
and NMO-IgG positivity was not observed (P value > 0.05).
Conclusion: life time and current smoking, passive smoking and
Whisky/vodka consumption are risk factors for NMO-IgG posi-
tivity. Studies have been revealed the role of smoking in develop-
ment of autoantibodies.

Therefore NMO-IgG as an important autoantibodies is not an
exception.

Disclosure

Conflict of interest: None for all authors
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Vitamin D and body mass index in Egyptian multiple
sclerosis patients

D. Zamzam!, M. Foad!, M. Swelam!, M. Abdelhafez!, A.
Abdelnasser!, R. Mahmoud?, H. Aref!, M. Zakaria!
INeurology, *Clinical Pathology, Ain Shams University, Cairo,

Egypt

Background: Vitamin D and obesity may be related to the patho-
genesis and disease activity of multiple sclerosis (MS).
Objectives: To study the role of vitamin D and obesity in the
pathogenesis and disease activity of MS in Egypt.

Aims: To assess the correlation between the serum level of vita-
min D, body mass index (BMI) and the Expanded Disability
Status Scale (EDSS) in a sample of Egyptian MS patients.
Methods: This was a retrospective study that included 130 MS
patients who were recruited consecutively among the patients
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attending the MS unit of Ain Shams University Hospital, Cairo, in
the period between December 2017 - March 2018. The serum
level of 25(OH) D, BMI and EDSS were recorded.

Results: Females represented 77.7% of the study sample. The
mean age was 32.4+8.2 years. MS types were: RRMS 83.1%,
SPMS 14.6% and PPMS in 2.3%. Serum level of vitamin D was
deficient (less than 10ng/ml) in 69.2% and insufficient (10-30ng/
ml) in 19.2% of the study population. The mean BMI was 25.5+4.7
kg/sqm (classified as obese). The mean EDSS was 3.5+1.9. The
relationship between the EDSS score and vitamin D level was
inversely correlated; all patients with EDSS < 2 had sufficient lev-
els while all patients with EDSS > 4.5 had deficient levels. High
EDSS scores were statistically correlated (p< 0.001) to high BMI
and low Log vitamin D levels. An inverse correlation was found
between the BMI and log vitamin D. Conclusions: Vitamin D
deficiency and obesity are predominant among Egyptian MS
patients and may possibly play a role in the pathogenesis and pro-
gression of MS in Egypt. Higher EDSS scores were statistically
significantly correlated to lower vitamin D levels and higher BMI.

Disclosure
nothing to disclose
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Coffee intake and multiple sclerosis disability
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!Department of Neurology, Laboratory of Neurobiology of
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do Porto, *Immunogenetics Laboratory, ICBAS, University of
Porto, Porto, Portugal

Introduction: Previous studies on caffeine and risk of MS yielded
different results; one study suggests a positive effect on disease
progression.

Aims: We aimed to investigate if coffee consumption is associ-
ated with MS disability.

Methods: Questionnaires were applied to 126 MS patients that
attended Neuroimmunology consultation between January-
November/2017. MS severity was evaluated by EDSS, 9-HPT,
T25-FW and SDMT. High coffee intake was considered >4
cups/day; lifetime consumption was calculated multiplying
espressos per day by years of consumption. Fisher exact test
(categorical variables), Mann-Whitney test (categorical and
continuous variables) and Pearson correlations (continuous
variables) were used.

Results: Our cohort had an average age of 45.3 years and 76
(60.3%) were women. Mean age of MS onset was 29.7 years and
mean duration of disease 15.6 years. Seventy-nine percent had
relapsing-remitting MS; 50% had EDSS 0-3.5, 35.7% EDSS=3.5-
6.0, and 14.3% EDSS>6.0. Regular coffee intake was observed
for 78.6%. High coffee intake was present in 17.2%.

Men had more high coffee intake (29% vs 10.3%, p=0.03) but
total coffee consumption was not different between genders
(p=0.48). High coffee intake and total coffee consumption was
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associated with higher smoking habits (3.85 vs 0 pack-
years,p=0.01;r=0.29,p< 0.001).

No significant association was found between EDSS and high cof-
fee intake or total coffee consumption (3 vs 3.5, p=0.79; r=0.06,
p=0.48). Also, we did not find any differences regarding coftee
intake and performance in 9-HPT, T25-FW and SDMT.
Conclusions: In our cohort, coffee consumption does not seem to
have a role in progression of disability. Further studies, namely
prospective, are required to access this association.

Disclosure
All authors have nothing to disclose.
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IMS Research Center, Neuroscience Institute, Tehran University
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Beheshti University of Medical Sciences, 3Ph.D Candidate

in Nutritional Sciences, School of Nutritional Sciences and
Dietetics, Tehran University of Medical Sciences (TUMS),
Tehran, Islamic Republic of Iran

Background: The pathogenesis of neuromyelitis optica spectrum
disorder (NMOSD) is characterized by neuro-inflammation of the
central nervous system (CNS). Based on inflammatory effects of
high carbohydrate intake, we investigated the role of carbohydrate
to protein ratio (cho:pro ratio) in NMOSD incidence.

Method: this case-control study included 70 NMOSD patients
diagnosed by international 2015 consensus criteria with disease
duration< 3-years who didn’t change their diet after NMOSD
diagnosis and 214 healthy controls. Demographic and anthropo-
metric data were collected. Also dietary intakes of subjects during
the year prior to study in control group and the year before
NMOSD diagnosis in the case group were assessed using a vali-
dated 168-item food frequency questionnaire (FFQ). Nutritionist-4
(N4) software was used to calculate cho:pro ratio.

Result: Eighty-five percent of patients in case group and 61% of
controls were women. The mean age of participants was 35.34
and 43.31 years in case and control groups, respectively. The
Mean carbohydrate intake increased from 363.55 to 403.86 g/d
across cho:pro quintiles. Inversely, the mean protein intake
decreased from 133.29 to 74.26 g/d across quintiles.

Individuals with higher cho:pro ratio met increasing risk of
NMOSD. After adjustment for age, gender, Body mass index
(BMI) and total energy intake the odds ratios(OR) of suffering
from NMOSD were as follows: OR=3.122(95%CI: 1.04-9.30) for
the second and OR=4.50(95%CI: 1.50-13.46) for the fifth quintile
of cho:pro ratio compared to the first quintile (p-trend< 0.02). The
other model which additionally adjusted for smoking and alcohol
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consumption showed OR=3.13(95%CI: 1.04-9.44) and
OR=4.46(95%CI: 1.48-13.40) in the second and the fifth quin-
tiles, respectively compared to the first quintile (p-trend< 0.02).
Conclusion: Our results suggest high dietary cho:pro ratio as a
risk factor for NMOSD. Given that this study is the first investiga-
tion in this field, further researches are needed to confirm our
results.
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no potential conflict of interest for all authors
no source of funding for all authors

all authors: nothing to disclose

EP1490
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a case series
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Alshamrani

Neurology Department, King Fahad University Hospital, Immam
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Multiple sclerosis (MS) is a central nervous system demyelinating
disease. Known devastating and disabling, with lot of socioeco-
nomic consequences. It affects more than 2 million people annu-
ally worldwide. The pathophysiology of multiple sclerosis is not
well known although various predisposing factors are determined.
Number of Bariatric surgeries is increasing nowadays especially
between young adults. Multiple neurological complications com-
monly peripheral neuropathy have been reported following such
operations. A clear association between multiple sclerosis and
bariatric procedures has not yet been established. Herein, we
describe five patients diagnosed with MS following bariatric
surgeries.

After getting the approval from the Institutional review board
(IRB), This prospective study was conducted between January
2016 and January 2017 at King Fahd Hospital of the University, a
tertiary medical center. All patients suffered neurological deficits
following Bariatric surgeries were referred to our well established
demyelinating diseases clinic. All patients underwent careful neu-
rological examination, complete cerebrospinal fluid (CSF) study,
enhanced cranial as well as spinal cord magnetic resonance (MR)
images. McDonalds criteria (2010) was used for diagnosing
Multiple Sclerosis in these patients.

Inclusion criteria:

Age: > 18 years

Gender: both genders

Patients recovering from Bariatric operations

Exclusion criteria:

Previous diagnosis of Multiple Sclerosis

Conclusion: Neurological complications following bariatric sur-
geries are not restrictedly dietary deficiencies related. Early rec-
ognizition of such complications as well as early referral to
neurologists would help establishing needed investigations and
diagnosis of Multiple Sclerosis. Prospective multi center studies
are warranted.
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Diet during adolescence and its association with multiple
sclerosis in Bogota, Colombia
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Introduction: It is known that environmental and genetic factors
are implicated in the pathogenesis of multiple sclerosis (MS).
Currently there are no studies evaluating the correlation between
dietary habits during adolescence and MS in areas near the
equator.

Objective: To determine whether there is an association between
MS and dietary habits during adolescence.

Aims: Uncrease knowledge about risk factors for multiple sclero-
sis in our region.

Methods: With a cross-sectional study, we applied a question-
naire including dietary habits during adolescence to 87 patients
with MS and 87 healthy subjects. Information regarding sunlight
exposure, physical activity, personal and family medical history,
and hormonal factors was also collected. A blood sample was
gathered to measure vitamin D and Epstein-Barr virus antibodies.
Bivariate and multivariate analysis were performed with MS sta-
tus as the outcome.

Results: 174 participants were analysed, patients (n=87) had a
mean age at enrolment of 40.9 years and 65.52% of them were
women. 83.9% had relapsing-remitting MS, 6.89% secondary-
progressive MS and 4.59% primary-progressive MS. Multivariate
analysis showed significant association between fast food and
sugary drinks consumption during adolescence and MS (OR 6.14,
CI95% 1.68-22.34, p=0.006; OR 3.72, CI95% 1.25-11.09,
p=0.018). Dairy products, gluten, meat, alcohol, coffee, seafood,
fruits, vegetables, eggs and grains consumption did not have a
significant association. As sugary drinks and fast food could be
confounding factors for each other, an additional analysis control-
ling for both was done which showed that only fast food con-
sumption during adolescence was significantly associated with
MS (OR 4.94, C195% 1.29-18.93, p=0.02).

Conclusions: Fast food consumption during adolescence signifi-
cantly increases the risk of later MS development. Additional
studies should be done to evaluate this association in other regions
in Latin America and near the equator.
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Neurobiology
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Interoception as a neurocognitive mechanism underlying
fatigue in multiple sclerosis
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Background: Fatigue is one of the most common and disabling
symptoms undermining the life quality of patients with multiple
sclerosis (MS). Although the pathophysiology of MS-related
fatigue is poorly understood, abundant evidence points to a key
role of altered interoceptive mechanisms -those implicated in
monitoring of autonomic bodily information. Yet, no previous
study has empirically evaluated the neurocognitive relationship
between interoception and fatigue symptoms in MS.

Goal: To conduct a systematic and multidimensional assessment
of the relationship between interoception and fatigue in MS, inte-
grating behavioral and neuroimaging evidence.

Methods: The study comprised 29 patients with relapsing-remit-
ting MS. Sixteen of them surpassed the cut-off of the Fatigue
Severity Scale (FSS > 37) and were classified as fatigued MS
(F-MS) patients, while 13 presented normal FSS values (<37) and
were classified as non-Fatigued MS (nF-MS) patients. A control
group was formed with 28 sociodemographically matched healthy
subjects presenting no fatigue symptoms (FSS <37). Interoceptive
accuracy (i.e., precision in tracking cardiac body-signals) was
evaluated through a heartbeat detection task. Participants under-
went a neuroimaging protocol (MRI and resting-state fMRI) to
evaluate the link between fatigue levels and anatomical and func-
tional connectivity (FC) properties of key interoceptive regions.
Results: F-MS patients presented significant decreased interocep-
tive accuracy compared to controls (Tukey’s HSD test p < .05)
and nF-MS (Tukey’s HSD test p <.05), while no differences were
found between the latter two groups (Tukey’s HSD test p > .05).
Only F-MS patients showed decreased gray matter volume and
FC alterations in key interoceptive areas (cingulate cortex and the
insula, uncorrected p-value < .001, extent threshold = 50 voxels).
Fatigue scores in F-MS patients were negatively correlated with

journals.sagepub.com/home/msj

grey matter volume and FC in those areas (uncorrected p-value <
.001, extent threshold = 50 voxels).

Conclusion: This study offers unprecedented evidence that
fatigue symptoms in MS are linked to behavioral, structural, and
FC dysfunctions in the interoceptive domain. Our findings indi-
cate that disruptions in neural regions and networks subserving
interoception, alongside their outward manifestations, may con-
stitute a neurocognitive signature of fatigue in MS patients.
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The phosphatase CPI-17 as a regulator of oligodendrocyte
degeneration

N. Behrangi, M. Rennet, D. Ostertag, M. Kipp
Ludwig-Maximilians-University of Munich, Miinchen, Germany

CPI-17, encoded by the gene ppp1ri4a,is a 17 kDa cytosolic pro-
tein that functions as a potent inhibitor of certain type 1 protein
serine/threonine phosphatases (e.g. smooth muscle myosin light-
chain phosphatase (MLCP)). In the central nervous system, CPI-
17 is, besides by smooth muscle cells, specifically expressed by
mature oligodendrocytes. The role of CPI-17 for oligodendrocyte
physiology and pathology is not known.

The aim of this study was to examine the role of CPI-17 during
experimental demyelination. CPI-17 - and wildtype C57/BL6J
mice were fed cuprizone for 1, 3, and 5 weeks and densities of
myelin (anti-PLP, LFB/PAS stain), microglia (anti-IBA1), and oli-
godendrocytes (anti-OLIG2) were compared. Furthermore, extent
of acute axonal injury was quantified in anti-APP stained
sections.

Immunohistochemical studies showed that CPI-17 is exclusively
expressed in mature oligodendrocytes. CPI-17 expressing cells
are lost under various demyelinating conditions including the
cuprizone model. At week 1 and 3, loss of mature oligodendro-
cytes was more severe in CPI-17 7~ compared to wildtype mice.
This was paralleled by more severe microgliosis in CPI-17 -
mice. Surprisingly, at week 5, the peak of cuprizone induced
demyelination, anti-PLP and LFB/PAS stained sections showed
severe demyelination in wildtype but not CPI-17-- mice.

In this study, we identified a novel regulator of oligodendrocyte
pathology. Future studies are now needed to understand how CPI-
17 regulates remyelionation.
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Different blood-brain barrier disruption profile in
multiple sclerosis, neuromyelitis optica spectrum
disorders and neuropsychiatric systemic lupus
erythematosus
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Blood-brain barrier (BBB) disruption is one of the key pathologi-
cal processes involved in the Central Nervous System (CNS)
autoimmunity. However, the exact role of BBB disruption in the
immunopathomechanism of different CNS diseases with dissemi-
nated white matter lesions remains unknown. BBB damage may
be defined by the increase of concentrations of cell adhesion mol-
ecules, which shed into the serum compartment upon BBB
destruction. The aim of the present study was to assess the differ-
ences in the profile of BBB damage in relapsing-remitting multi-
ple sclerosis (RRMS), neuromyelitis optica spectrum disorders
(NMOsd) and neuropsychiatric systemic lupus erythematosus
(NPSLE) patients.

We recruited 46 RRMS (median age 38), 19 NMOsd (median age 45)
and 35 NPSLE patients (median age 32). All RRMS subjects were
treatment-naive, while NPSLE and NMOsd were on low doses of oral
steroids plus azathioprine (NMOsd, NPSLE) or cyclophosphamide
(NPSLE). Serum samples were obtained from study subjects and kept
frozen at -80°C until further analysis. Serum sVCAMI1, sSPECAMI,
sICAM1 , and VE-Cadherin levels were determined using ELISA,
according to manufacturer’s instructions [BioVendor Laboratory
Medicine, Inc. Czech Republik and R&D Systems Inc. Minneapolis].
We found that ICAM-1, PECAM-1 and VE-Cadherin serum lev-
els were significantly lower in MS (median ICAM-1 386 ng/ml,
PECAM-1 85 ng/ml, VE-Cadherin 4002 pg/ml) and NMOsd
(median ICAM-1 319 ng/ml, PECAM-184 ng/ml, VE-Cadherin
4490 pg/ml) than in NPSLE (ICAM-1 median 483 ng/ml,
PECAM-1 119 ng/ml, VE-Cadherin 6258 pg/ml). On the contrary,
VCAM-1 was significantly higher in NMOsd (median 1024 ng/
ml) than in MS (median 839 ng/ml), but comparable for MS and
NPSLE (median 830 ng/ml).

To conclude, there is a different profile of cell adhesion molecules
shedding in the spectrum of autoimmune CNS disorders with dis-
seminated white matter lesions. Interestingly, all adhesion mole-
cules levels, except for VCAM-1, are increased in NPSLE, as
compared to NMOsd and MS. Although NMOsd is attributed to
astrocyte pathology, and MS is primarily demyelinating, the path-
omechanism of BBB disruption seems similar, especially when
compared with lupus. Should these findings be repeated on larger
populations, the BBB disruption profile could serve as another
differentiation tool between MS, NMOsd and NPSLE.

Disclosure
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NR4A impairment in multiple sclerosis patients: defects in
blood and in central nervous system
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Introduction: Multiple sclerosis (MS) is a chronic autoimmune
disease in which inflammation exerts a key pathophysiological
role. Recently, we reported a down-regulation of the anti-inflam-
matory NUclear receptor related protein 1 (Nurrl, also called
NR4A?2) gene expression level in blood of treatment-naive relaps-
ing-remitting MS (RRMS) patients as compared to healthy con-
trols (HC). Notably, we observed the abnormal expression levels
of NR4A2 being reverted in MS patients during pregnancy, which
represents a transitory state of immune tolerance associated with
reduced disease activity. The transcription factor NR4A2 belongs
to the steroid nuclear hormone receptor subfamily 4, group A
(NR4A), which includes NR4A1 and NR4A3 as well. The three
members of the NR4A family share a high degree of homology
and a common structure, particularly in their DNA-binding-
domain, which may give rise to functional compensation mecha-
nisms. Several evidences report a neuro-protective function of the
NR4A exerted through the inhibition of the pro-inflammatory
transcription factor NF-kB in microglia and astrocytes.
Objective and aims: Based on the evidence that systemic inflam-
mation induces cell infiltration into the brain parenchyma enhanc-
ing the central nervous system (CNS) damage, we characterized
NR4A expression in human HC and MS blood samples and brain
cryo-sections.

Methods: Gene expression levels of NR4A were evaluated by RT
Real time PCR analysis. Demographical and clinical parameters
were correlated to the expression level.

Results: First, gene expression levels of NR4A are down-regu-
lated in whole blood obtained from treatment-naive RRMS patient
compared to HC. Second, moving into the CNS, we observed that
NR4A1, NR4A2 and NR4A3 are expressed in WM and in GM of
HC as well as in normal appearing WM (NAGM) and normal
appearing GM (NAGM) of MS patients. Furthermore, we reported
a reduction of the NR4A1 and NR4A2 transcripts in GM lesions
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in comparison to their relative NAGM. On the contrary, the NR4A
resulted not modulated in WM lesions in comparison to their rela-
tive NAWM.

Conclusions: The present results refer to a defect of the NR4A in
blood and damaged brain samples obtained from MS subjects.
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Intrathecal syntheis of free light chains of
immunoglobulins is associated with brain atrophy in
multiple sclerosis
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Introduction: Multiple sclerosis (MS) is autoimmune demyeli-
nating disorder of central nervous system. Brain atrophy is more
prominent on the later stage of disease and correlates with MS
progression. Increased intrathecal synthesis of free light chains
(FLC) was shown to be highly sensitive marker of MS and also
predicts early prognosis of disorder, but its probable association
with brain atrophy remains to be elucidated.

Objectives: To find correlations of brain matter volumes with
kappa and lambda FLC and their quotients. To identify difference
in brain volume in patients with high FLC (more than 75 percen-
tile) and low FLC (less than 25 percentile).

Aim: The aim of the study was to find association between FLC
and brain volumes of MS patients.

Methods: 100 patients with MS were participated in the study.
FLC-concentration in cerebrospinal fluid (CSF) and serum were
measured by ELISA assay (Polignost Ltd., Russia). Quotients of
kappa and lambda FLC were calculated. Normalized grey matter
(GMV) , white matter (WMV) and brain volume (NBV) were
measured using automatical brain morphometric technique called
SIENAX.

Results: The concentration of kappa FLC and kappa quotient
showed significant inverse correlation with NBV (kappa FLC:
p=0.0045, r=-0.2845; kappa quotient: p=0.013, r=-0.3042).
Intrathecal concentration of kappa FLC also had a trend to inverse
correlation with GMV (p=0.0579, r=-0.1913). Additionally,
lambda quotient inversely correlated with WMV (p=0.0032,
r=-0.3571). We also showed that patients with higher level of
kappa FLC and quotient kappa have decreased volume of NBV
(kappa FLC: p=0.0047; quotient kappa: p=0.038) and GMV
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(kappa FLC: p=0.0297). Additionally, patients with higher level
of lambda FLC had decreased WMV (p=0.0446) and NBV
(p=0.0026).

Conclusions: In accordance with results of the study FLC can be
a prognostic marker of brain atrophy and neurodegeneration.
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Brain atrophy in multiple sclerosis: how patients
understand the role of brain atrophy in the management
of their MS
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Introduction: Brain atrophy is increasingly being used as an out-
come measure in MS clinical trials and is strongly correlated with
the development of disability and neuropsychological impairment
in patients. Unfortunately, many MS patients generally do not
have a clear understanding of all of the factors that can affect the
path or progression of their disease, and this is particularly true as
it relates to brain atrophy.

Objectives and Methods: The Multiple Sclerosis Association of
America disseminated a survey to assess MS patients’ understand-
ing of the concept of brain atrophy and determine how this issue
was being discussed between patients and their healthcare profes-
sionals. 1,337 MS patients completed the survey, with a majority
of respondents reporting that they were currently using a FDA
approved MS disease-modifying therapy and primarily receiving
their care at a MS comprehensive center with a team of MS
specialists.

Results: Respondents most associated brain atrophy with the loss
of cognitive function (43%) and as a sign of disease progression
(38%). While respondents ranked preventing physical disability
progression as most important in the management of their MS
(45%), maintaining cognitive function came in as the second most
important consideration in the management of their MS (27%).
MS-related cognitive loss was shown to be an area of high con-
cern for MS patients and to have a great impact on patients’ qual-
ity of life. 78% of respondents reported being either very or
extremely concerned about MS-related cognitive loss, and 29% of
respondents reported that MS-related cognitive issues had made a
significant impact on their quality of life (32%: some impact on
QoL; 22.9%: minor impact on QoL). While these issues were
clearly of high concern to MS patients, only 20% reported being
either moderately or very satisfied with the amount of information
available to them on how to prevent brain atrophy.

Multiple Sclerosis Journal 2018; 24: (S2) 738-980
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The findings also suggest that the issue of brain atrophy is not
often discussed between patients and their healthcare profession-
als, with 62.7% of respondents reporting that they have never
talked with any member of their medical team about brain
atrophy.

Conclusions: Overall, the data suggests that there is a real need
and an opportunity to better educate MS patients on the role that
brain atrophy plays in disease progression. Implications of the
findings and recommendations for future research on this topic
will be presented.
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Corneal confocal microscopy detects progressive axonal
degeneration in patients with multiple sclerosis which is
progressive
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Introduction: A major challenge in multiple sclerosis (MS) is in
accurately quantifying axonal degeneration and regeneration to
assess disease progression and the benefits of new therapies in
clinical trials, respectively.

objectives: to evaluate CCM performance in MS over time.
Aims: to evaluate if corneal confocal microscopy (CCM), a non-
invasive ophthalmic imaging modality can assess axonal degen-
eration and progression in MS.

methods: MS patients (n=78) were assessed at baseline and 1-year
follow-up (n=15) and compared to 25 age-matched controls. The
MS group was comprised of clinically isolated syndrome (CIS,
n=9), relapsing-remitting MS (RRMS, n=47) and secondary pro-
gressive MS (SPMS, n=22). Participants underwent assessment of
the expanded disability status scale (EDSS), quantification of reti-
nal nerve fibre layer (RNFL) thickness and CCM to quantify cor-
neal nerve fiber density (CNFD), branch density (CNBD) and
length (CNFL).

Results: At baseline, EDSS was significantly increased in SPMS
compared to CIS and RRMS (0.7£0.7v0.9+1.2v1.8+1.6v4.1+2.
3,P< 0.0001). There was a significant reduction in CNFD
(27.4+£6.9v38.144.9,P< 0.0001), CNFL (15+4.1v27.9+5.5, P<
0.0001) and CNBD (39.3+21.5v92.8434,P< 0.0001) in MS com-
pared to controls, with no relationship to optic neuritis history or
MS stage. The reduction in CCM parameters remained significant
in CIS [CNFD (P<0.01), CNBD (P<0.0001), CNFL (P<0.0001)],
RRMS [CNFD (P< 0.0001), CNBD (P< 0.0001), CNFL (P<
0.0001)] and SPMS [CNFD (P< 0.0001), CNBD (P< 0.0001),
CNFL (P< 0.0001)] compared to controls. There was a significant
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reduction in temporal (55.7+12.6v73.3£12.9,P< 0.0001) and tem-
poral-inferior (120.4+£22.9v139.9+9.8,P=0.0002) RNFL inde-
pendent of optic neuritis history. Compared to RRMS, temporal
(P=0.007) and temporal-inferior (P=0.01) RNFL was significantly
lower in SPMS. EDSS was inversely correlated with CNFD
(P=0.05), temporal (P=0.01) and temporal-inferior (P=0.03)
RNFL. At follow-up, MS patients showed a further significant
reduction in CNBD (P=0.007) and CNFL (P=0.0005) with no
change in RNFL thickness, CNFD and EDSS. Controls showed
no change over 12 months.

Conclusions: We show for the first time that CCM detects signifi-
cant axonal degeneration in MS subtypes which appears to be pro-
gressive. A prospective study is underway to determine the
diagnostic and prognostic ability of CCM in relation to retinal and
quantitative brain imaging.
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Repairing mechanisms
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Investigation of astrocytic functions and involvement in
remyelination in an animal model of multiple sclerosis

M.T. Haindl!, U. Kock?, M. Zeitelhofer-Adzemovic?, F.
Fazekas!, S. Hochmeister!

INeurology, Medical University of Graz, Graz, ’Medical
University of Vienna, Vienna, Austria, 3Karolinska Institutet,
Stockholm, Sweden

Astrocytes are impressive versatile cells and seem to have func-
tions in driving inflammation as well as in facilitating remyelina-
tion dependent on their immediate plaque milieu by expressing a
variety of mediators. How astrocytes intervene and what forces
them to act in the one or other way is still poorly understood, mak-
ing astrocytes an interesting research aim. In our previous work
we investigated the astrocytic reaction in experimental autoim-
mune encephalomyelitis in Dark Agouti rats by correlating glial
scar reaction with the presence of oligodendrocyte precursor cell
over the full course of lesion evolution up to a successfully com-
pleted remyelination. We furthermore investigated remyelination
facilitating factors adumbrating a beneficial role of astrocytes dur-
ing the remyelinating process. We assume that at least in our
investigated animal model an abundant glial scar reaction does
not prohibit remyelination.

To further characterise the astrocytic involvement during destruc-
tion and repair we investigated the following remyelination
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inhibiting factors expressed by astrocytes: Hyaluronan, Tenascin
C and Fibronectin 1. All of them are suggested in literature to
substantially contribute to remyelination failure. We performed
immunohistochemical double staining of those factors and GFAP
to find co-localisations in our sample set. Quantitative evaluation
and statistical analysis were performed for all lesion stages in a
total of 300 lesions so far.

In comparison to the remyelination facilitating factors, where
most of them reached their peak during early remyelination pro-
cess, the maximum of remyelination inhibiting factors were found
during active demyelination. Preliminary data show that over 80
% of all GFAP positive cells in actively demyelinating lesions
were carrying Hyaluronan binding protein 2 on their surface. In
comparison approximately 50 % of GFAP positive cells in active
lesions were carrying Fibronectin 1 and Tenascin C respectively.
There is evidence that there are different phenotypes of astrocytes
correlated to their facilitating or prohibiting function on remyeli-
nation. In our further research we want to correlate A1 and A2
astrocytic phenotypes to the investigated remyelination facilitat-
ing and prohibiting factors expressed by astrocytes in all lesion
stages of our animal model. Our work aims to describe astrocytic
involvement from active demyelinating lesions up to successful
repair in this animal model of Multiple Sclerosis.
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Reduced levels of Coco in the sera of patients with RRMS
may be related to the insufficient oligodendrogenesis and
neurogenesis
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Background: Neurogenesis and oligodendrogenesis in MS
lesions are negligible, and it is assumed that anti- neurogenic fac-
tors suppress them. Bone morphogenetic proteins (BMPs) are
known to promote astrogenesis, at the expense of NSCs acquisi-
tion of neuronal/ oligodendroglial phenotype. Coco is a secreted
25 kDa protein, a member of the Cerberus/Dan/Gremlin super-
family of BMP inhibitors. It is known to inhibit BMP2 and BMP4.
We have previously reported that BMP2 levels are elevated in sera
of RRMS patients.

Objective: To study Coco levels in the sera of RRMS patients and
their biological significance in a bioassay.

Methods: Sera samples were collected from 41 untreated RRMS
patients, 37 IFNP treated RRMS patients, and 36 matched HC.
Sera Coco levels were examined by ELISA. Dose response
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experiments of Coco on P19 cells differentiation into MAP2* neu-
rons was done in the presence of retinoic acid (RA) and BMP-2.
Results: Coco serum levels were significantly reduced in
untreated RRMS patients, vs. matched HC (1219.7 + 195.1 pg/ml
vs. 1883.3 + 243.2 pg/ml, respectively, p=0.03). Treatment with
IFNB did not affect Coco serum levels (1256.9 + 256.2 pg/ml).
Stimulation of P19 cells with 5x10-"M RA for 4 days triggered the
emergence of MAP2" cells on day 8 (66.6 + 6.1% in response to
RA vs. 3.2 + 1.6% in response to no stimulation, p=0.001).
Addition of 5 ng/ml rhBMP-2 significantly reduced the number of
MAP-2* cells (6.4% + 2.6, p=0.01 vs. RA alone), whereas the
addition of 500 ng/ml anti-BMP2/4 mAb reversed the effect of
BMP2 on neurogenesis by inducing acquisition of the neuronal
phenotype (49.4 + 4.0%, p=0.004 vs. RA+BMP-2). Replacement
of the anti- BMP2/4 Ab with 500 pg/ml Coco, or with 1200 pg/ml
Coco, did not significantly induce neurogenesis (9.1 + 1.8% and
21.4 + 4.3%, respectively, p=0.43 and p=0.08 vs. RA+BMP2
alone). However, addition of 1800 pg/ml Coco significantly
enhanced MAP2* cells (51.9 = 4.4%, p=0.004 vs. RA+BMP2
alone, and p=0.008 vs. RA+BMP2+1200 pg/ml Coco). Stimulation
with 5000 pg/ml Coco did not further augment MAP2* cells (55.3
+ 1.1%, p=0.49 vs. 1800pg/ml Coco).

Conclusions: Reduced Coco levels in the serum of RRMS
patients, concomitant with elevated levels of BMP2, may contrib-
ute to the anti- neurogenic niche in MS lesions. The difference
between Coco levels in the serum of RRMS patients and HC may
have a biologic significance as was demonstrated in P19 model,
suggesting an additional mechanism for neurogenesis failure in
MS.

Disclosure

The study was partialy funded by Merck

Mausner-Fainberg K: nothing to disclose, Golan M: nothing to
disclose, Ben Hamou M: nothing to disclose, Karni A: nothing to
disclose

EP1501
AZDA4547, a potent FGFR inhibitor, regulates myelin gene
expression in OLN-93 oligodendrocytes

B. Sharifi, R. Rajendran, M. Berghoff
Department of Neurology, Justus Liebig University, Giefsen,
Germany

Background: Multiple sclerosis, a chronic inflammatory and
degenerative disease of the CNS, is associated with damage of
oligodendrocytes and myelin sheaths. Proliferation and differen-
tiation of oligodendrocytes are influenced by fibroblast growth
factors (FGFs) and mediated through FGF receptors (FGF1-3). To
study the role of FGFR inhibition in myelin gene expression, we
treated OLN-93 oligodendrocytes with AZD4547, a potent FGFR
inhibitor, which is currently used in Phase II cancer trials and ana-
lyzed gene expressions of myelin markers and myelin inhibitors.

Methods: OLN-93 oligodendrocytes were incubated with
AZDA4547 (1 uM) and basic bFGF (25 ng). After 24 and 48 hours
of incubation, proliferation of OLN-93 was measured using
WST-1 proliferation assay and DAPI staining. Cytotoxicity was
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measured by LDH assay. Dead cell population was analyzed by
7AAD staining by FACS. Myelin inhibitors gene expression, FGF
receptor (FGFR1) and the myelin marker CNPase was measured
by RT-PCR. Phosphorylation of ERK1/2, AKT and p38 were ana-
lyzed by western blot.

Results: OLN93 cells treated with AZD4547 showed less prolif-
eration (P < 0.01). Cytotoxicity was increased by AZD4547 (P <
0.05). There was no regulation of dead cell population by
AZDA4547. Phosphorylation of downstream molecules ERK, AKT
and p38 was reduced by AZD4547. Gene expression of myelin
inhibitors FGF2 (P < 0.05), SEMA3A (P < 0.05) and TGF- (P <
0.01) was reduced, whereas the myelin marker CNPase was
increased (P < 0.05).

Conclusions: Myelin inhibitors are known to play a key role in remy-
elination. FGFR inhibition by AZD4547 showed decreased prolifera-
tion and myelin inhibitors gene expression, whereas cytotoxicity was
increased. Our data show that FGFR inhibition by AZD4547 medi-
ates the myelin repair process through regulating myelin gene expres-
sion. The underlying downstream signaling mechanisms are
downregulation of ERK and AKT phosphorylation by AZD4547.

Disclosure

Bischand Sharifi has nothing to disclose.
Ranjithkumar Rajendran has nothing to disclose.
Martin Berghoff has nothing to disclose.

EP1502
Myelin related gene expression in oligodendrocytes is
regulated by FGFR inhibition with BGJ398 in vitro

V. Rajendran, R. Rajendran, M. Berghoff
Department of Neurology, Justus Liebig University, Gief3en,
Germany

Background: Fibroblast growth factors (FGFs) regulate the dif-
ferentiation of immature oligodendrocytes into myelin-producing
mature oligodendrocytes in the CNS. FGFR signalling is associ-
ated by activation of multiple cellular responses such as growth,
proliferation, differentiation, and survival. /n vitro and in vivo
studies identified LINGO-1, TGF-B, SEMA3A and FGF2 as
inhibitors of remyelination. BGJ398 is an orally bioavailable pan
inhibitor of FGFRs with potential antiangiogenic and antineoplas-
tic activities. In this study, we analysed the effect of BGJ398 on
FGFR inhibition in oligodendrocytes and myelin related gene
expression.

Methods: OLN93 oligodendrocytes were treated with BGJ398 (1
uM) and stimulated with basic FGF (20 ng) for 24 hours. Cell
proliferation was analyzed by WST1 proliferation assay and
DAPI staining. After treatments total mRNA was isolated from
the cells and cDNA was synthesized. Myelin proteins (MBP, PLP,
CNPase), myelin inhibitors (SEMA3A, FGF2, TGFB) and NFG
expression were analyzed by real time PCR. Quantitative expres-
sion of the genes was calculated by AACT method. MBP, TrkB
and BDNF protein expression was analyzed by western blot and
immunocytochemistry.

Results: Proliferation of OLN93 oligodendrocytes was reduced by
BGJ398 (P < 0.05). FGFR1 (P < 0.05) and SEMA3A (P < 0.05)
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gene expression was downregulated by BGJ398. There was no
regulation of FGF2 or TGFf gene expression after BGJ398 treat-
ment. CNPase (P < 0.05) and neural growth factor NGF gene
expression (P < 0.05) were upregulated by BGJ398. There were no
regulations in gene expression of MBP or PLP following BGJ398
treatment. MBP and BDNF protein expression was not regulated
by BGJ398 or FGF. TrkB receptor expression was increased in
BGJ398 treatment in western blot and immunocytochemistry (P <
0.05).

Conclusions: Our findings suggest that FGFR inhibition by
BGJ398 in OLN93 oligodendrocytes enhances myelin gene
expression and downregulates myelin inhibitor gene expression.
The number of proliferating cells was less after BGJ398 treatment
suggesting that FGFR inhibition supports the recovery of cells by
enhancing myelin gene and growth factor expression. Application
of BGJ398 is functional in the study of basic mechanisms involved
in FGFR signaling in cells such as oligodendrocytes.

Disclosure

Vinothkumar Rajendran: nothing to disclose
Ranjithkumar Rajendran: nothing to disclose
Martin Berghoff: nothing to disclose

MRI and PET

EP1503

Brain and deep grey-matter atrophy in relapsing-
remitting multiple sclerosis with cortical lesions based on
double inversion recovery MRI

M.A. Parral, S. Tirumalai Govindarajan', L. Bangiyev'!,
P.K. Coyle?, O. Syritsyna?, T.Q. Duong!

!Department of Radiology, *Department of Neurology, Stony
Brook University Hospital, Stony Brook, NY, United States

Background: Recent studies have found grey-matter (GM)
lesions play an important role in multiple sclerosis (MS). GM
lesions are present at disease onset and correlate better with cogni-
tive and physical disabilities. The 2017 revisions of the McDonald
criteria added identification of cortical lesions as an MRI criterion
for MS diagnosis. However, the relationship amongst GM lesion
count and volume, with brain atrophy remains to be explored. The
aim of this study is to investigate the correlation of GM lesion
counts and volume with total brain (TB), white-matter (WM),
GM, and deep grey-matter (DGM) volumes. Comparison also
made with clinical scores.

Methods: T1WI and double inversion recovery (DIR) at 3T were
acquired on relapsing remitting multiple sclerosis (RRMS)
patients (N=35) and 14 matched healthy controls. Lesions were
segmented based on DIR. Brain volume segmentation done with
FSL SIENAX and DGM volumes with FSL FIRST, normalized to
age and brain size. Clinical data included 25-foot walk test.
Results: A total of 271 GM cortical lesions (CL) carefully con-
toured. In our cohort the average disease duration was 7 years.
White matter atrophy was significant in RRMS when compared to
controls (p=0.04), but not TB or GM atrophy. We also found a
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difference in DGM in thalamus, caudate, putamen, amygdala and
accumbens between groups (p< 0.05).

GM cortical lesion count significantly correlated with GM
(p=0.004) and TB (p=0.005) volume, but not with WM volume.
GM CL volume correlated with GM, WM, TB and putamen vol-
ume (p< 0.05).

RRMS divided into less severe (< 5s) and more severe (>5s) dis-
ability based on 25-foot walk test. Significant differences were
found in thalamus, caudate, putamen hippocampus, amygdala,
accumbens and brainstem volume atrophy between less and more
severe disability group.

Conclusion: Increased GM lesions counts and volume negatively
correlated with TB, GM, and DGM volume atrophy, emphasizing
the importance of identifying GM CL lesions. More physical dis-
ability, as measured with 25-foot walk test, negatively correlated
with DGM atrophy. Improved understanding of GM lesion count
and volume with respective to various regional brain atrophy
could improve understanding MS pathophysiology and its effects
in cognitive and physical disability. Future studies will need to
focus on longitudinal data to assess volume changes as well as
include cognitive tests.

Disclosure

M. Andrea Parra: no disclosures. Sindhuja Tirumalai Govindarajan:
no disclosures. Lev Bangiyev: no disclosures. Patricia K. Coyle:
no disclosures. Olga Syritsyna: no disclosures. Tim Q. Duong: no
disclosures.

EP1504
Gray and white matter brain pathology in highly active
multiple sclerosis patients

F. Sanchez, J. Rojas, L. Patrucco, J. Miguez, E. Cristiano
Centro de Esclerosis Multiple de Buenos Aires, Hospital Italiano
de Buenos Aires, Buenos Aires, Argentina

The objective of the study was to analyze white matter (WM) and
gray matter (GM) pathology in highly active MS (HAMS) vs. no-
HAMS patients.

Methods: we included patients with MS older than 18 years and
with at least 2 years of follow up. HAMS was defined as patients
with 1 relapse in the previous year and at least 1 T1 Gd+ lesion or
9 or more T2 lesions, while on therapy with other DMDs, or
patients with 2 or more relapses in the previous year, whether on
DMD treatment or not. Only patients naive to previous treatment
were included. High-resolution T1-3D weighted MRI scans were
acquired at baseline and every 12 months for 2 years. Brain vol-
ume measures were determined on 3D T1-WI. At baseline, whole
brain, GM and WM tissue volumes, were calculated using the
SIENAX method, whereas for longitudinal changes, the SIENA
method was used to calculate the percentage brain volume change
(PBVC), and the SIENAX multi-time point method was used to
obtain GM volume and WM volume changes. Between-group dif-
ferences of volume analysis were assessed by logistic regression
analysis (p < 0.05 significant).

Results: 64 patients, mean age 38.4 years, 35 (57%) women were
included. A total of 14 (21%) were classified as HAMS. At
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baseline, HAMS patients showed lower GM and WM volume
compared with no-HAMS (p=0.001 and p=0.01 respectively). All
patients received fingolimod to treat their disease. During the fol-
low up, HAMS showed a higher decrease in the percent of gray
matter volume change compared with no-HAMS (-0.61 vs. - 0.77
p< 0.001) but a similar percent of white matter change between
groups were found (-0.43 vs. -0.50 p=0.04).

Conclusion: HAMS patients developed similar rates of WM but
different rates of GM atrophy over 24 months, compared to non-
HAMS patients.

Disclosure
The study was done without external support

EP1505

Multi-modal MRI intensity distributions reveal
differences in normal-appearing white matter between
MS subtypes

J. Dworkin!, R. Bakshi2, R. Shinohara!

Division of Biostatistics, University of Pennsylvania,
Philadelphia, PA, *Department of Neurology, Harvard Medical
School, Boston, MA, United States

Background: A great deal of imaging research in MS focuses on
the segmentation and analysis of lesions. Yet it is known that MS
is additionally characterized by diffuse damage in normal-appear-
ing white matter (NAWM) that may precede overt lesion forma-
tion. Though these processes can sometimes be observed using
summary statistics of voxel intensities, incorporating multiple
modalities into these analyses can be difficult, and the appropriate
summary statistic for a given situation is often unknown. As such,
in this study we introduce a method for the naive discovery of
covariate effects in diffuse processes.

Methods: Brain magnetic resonance imaging (MRI) was per-
formed on patients with relapsing-remitting (RR, n = 32) or sec-
ondary-progressive (SP, n = 23) MS. 3D T,-weighted (T1) and
T,-weighted  fluid-attenuated inversion-recovery (FLAIR)
sequences were acquired. We then tested for differences in the
joint distribution of T1 and FLAIR intensities in the NAWM
across disease subtypes using the novel naive method, and com-
pared the results to the use of a conventional summary statistic
approach.

Results: Using the novel screening method, significant differ-
ences were found between the two MS groups in the joint distribu-
tions of T1 and FLAIR intensities within NAWM (p = 0.038).
Post-hoc analysis revealed that both subtypes showed negative
associations between T1 and FLAIR intensities, but voxels more
commonly deviated from the linear trend (i.e., were high/low on
both T1 and FLAIR) in secondary-progressive patients. Using the
correlation between T1 and FLAIR as an outcome measure did
not yield a significant difference between subtypes, regardless of
correlation method (ppegyson = 0.062; Pspearman = 0.107).
Conclusion: This study introduces a novel method for naively detect-
ing covariate effects on joint distributions of MRI intensities in
NAWM of people with MS. This method detected differences
between RR and SP subtypes and indicated that SP patients show less
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coherence between T1 and FLAIR intensities in NAWM, potentially
indicating more damage. Importantly, the most relevant conventional
summary statistic - the T1-FLAIR correlation - was unable to capture
this difference, suggesting potential benefit of this novel approach
when testing for unknown or complex changes in the brain.

Disclosure

Mr. Dworkin has nothing to disclose. Dr. Bakshi has received con-
sulting fees from Bayer, EMD Serono, Genentech, Guerbet,
Sanofi-Genzyme, and Shire, as well as research support from
EMD Serono and Sanofi-Genzyme. Dr. Shinohara has received
consulting fees from Genentech and Roche.

EP1506
Radiological characteristics of patients with multiple
sclerosis in Egypt

M. AbdelHafeez!, D. Zamzam!, M. Swelam!, A.

Abousteit!, M. Foad!, A. AbdelNasser!, H. Aref!, Y.
AbdelZaher?, N. Khater?, E. Darwish2, S. Khater!, M.
Zakaria!

INeurology, Radiology, Ain Shams University, Cairo, Egypt

Background: Radiological characteristics of multiple sclerosis
(MS) in Egypt are lacking.

Objective: This study describes the radiological characteristics of
Egyptian patients with multiple sclerosis in a major tertiary refer-
ral center in Egypt.

Aim: To study the different MRI characteristics and their relation
to disability progression.

Methods: This was a retrospective study including 693 Patients
with MS (McDonald 2010 criteria). Their data was extracted from
the database of the MS unit of Ain Shams university hospital in
the period between 2015-2017. The MRI’s were evaluated by an
MS radiology team.

Results: A total of 693 Egyptian patients were included in this
study. Females represented 72.4%. The mean age of disease onset
was 26.1 £+ 7.7 years. Relapsing-remitting MS (RRMS) was the
most common type (76.5%). Visual and motor symptoms were the
most common initial presentation. The mean Expanded Disability
Status Scale (EDSS) score was 3.5 +2.1. Our patients showed the
following MRI findings : The total T2 lesions were > 10 in 73.9%.
Periventricular lesions were found in 98.7% (41.6% of them had
4-10 lesions, while 38.2% had > 10 lesions). Juxtacortical lesions
were found in 84% (34.2% of them had 1-3 lesions, 31% had 4-10
lesions, and 18.8% had > 10 lesions). Infratentorial lesions were
found in 69.3% (45.2% of them had 1-3 lesions and 20.8% had
4-10 lesions). Confluent lesions were found in 48.5%, T1 black
holes in 52.1%, enhancing lesions in 29% and Cord lesions in
47.9%. T1 black holes, confluent lesions and infratentorial lesions
showed the strongest correlation with high EDSS ( p=0.003, p<
0.001, p< 0.001 respectively).

Conclusions: Egyptian MS patients showed a radiological pattern
that was similar to western countries in brain lesions but with
probably more infratentorial lesions. Spinal lesions were not as
frequent as Asian countries. Black holes, confluent lesions and
infratentorial lesions were statistically correlated with high EDSS.
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EP1507
Cognitive phenotypes in MS: underlying changes in
structural connectivity

E. Solana', E. Martinez-Heras!, E. Lopez-Soley!, C.

Montejo!, M. Sepulveda!, N. Sola-Valls!, Y. Blanco!,

E.H. Martinez-Lapiscinal, N. Bargall6?, A. Saiz!, S.

Llufriu!

ICenter of Neuroimmunology, Laboratory of Advanced Imaging
in Neuroimmunological Diseases, >Centre de Diagnostic

per la Imatge, Hospital Clinic of Barcelona and Institut
d’Investigacions Biomediques August Pi i Sunyer (IDIBAPS),
Barcelona, Spain

Background: Patients with multiple sclerosis (MS) frequently show
difficulties in episodic memory, attention, information processing
speed and executive functions. Some of them have selective deficits of
a given cognitive domain, and different cognitive phenotypes involv-
ing memory or processing speed disturbances have been described.
Aim: To analyse the underlying patterns of damage in structural
networks according to the cognitive phenotypes observed in a
large sample of MS patients.

Methods: A cohort of 183 patients (age: 43.1£10 years; disease
duration: 12.14£9.3 years; Expanded Disability Status Scale,
EDSS: 2 (0-6.5)) was assessed by the Rao Battery. Whole brain
structural connectivity was obtained from diffusion magnetic res-
onance imaging and mean fractional anisotropy (FA) in each con-
nection was compared among patients’ groups.

Results: Thirty-two patients (18%) showed memory impairment
(z-score of Selective reminding test-delayed or Spatial recall tests-
delayed below -1.5), 29 (16%) patients had attention deficits
(below -1.5 z-score in Symbol Digit Modalities Test or Paced
Auditory Serial Addition Task) and 21 (11%) had global impair-
ment. The remaining 101 (55%) patients were cognitively pre-
served (CP). Patients with global impairment were older, more
frequently secondary-progressive MS, and had higher EDSS score.
While connectivity was similar in patients with memory and atten-
tion phenotypes compared with CP patients (decreased FA in 6% of
connections), those with global impairment displayed more wide-
spread reduction in connectivity (decreased FA in 63% of connec-
tions). Patients with global impairment showed larger number of
connections with reduced FA (adjusted p< 0.05) in frontal and pari-
etal areas, and insula, compared with the other cognitive groups.
Conclusions: In contrast to patients with global impairment,
those with predominant memory or attention deficits have similar
brain connectivity to that seen in CP patients, suggesting that they
are at an early stage of cognitive disability and do not have spe-
cific patterns of network modifications. Furthermore, the results
reinforce the importance of the frontoparietal network damage in
the development of cognitive deficits in MS.

Disclosure
ES received travel reimbursement from TEVA; EMH, ELS, CM,
NB declare nothing to disclose; MS received speaker honoraria
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from Sanofi and Biogen, and funding from the Generalitat de
Catalunya (SLT002/16/00354); NSV receives funding from the
Spanish Government (Instituto de Salud Carlos III, Spain, and
Fondo Europeo de Desarrollo Regional [FEDER, FI16/00251],
and the Predoctoral Grant for Health Research) and received
speaker honoraria from Genzyme, Merck-Serono, Biogen-idec,
Bayer; EML received speaking honoraria from Biogen, Genzyme
and Novartis, travel reimbursement from Roche, Sanofi-Genzyme
and TEVA, and funding from the Spanish Government (Instituto
de Salud Carlos III [CM13/00150; MV15/00012; JR16/00006]),
Fundacié Maraté TV3 (20142030), GMSI (2016) and Fundacio
Cellex Barcelona; YB: received speaking honoraria from Biogen,
Novartis and Genzyme; EHML has received honoraria from
Biogen, Roche, Novartis and Sanofi for speaking, and a travel
reimbursement from Roche, Biogen, Novartis and Sanofi; AS
received compensation for consulting services and speaker hono-
raria from Bayer-Schering, Merck-Serono, Biogen-Idec, Sanofi-
Aventis, TEVA and Novartis; SL received speaker honoraria from
Biogen Idec, Novartis, Teva, Genzyme and Merck, and research
support from the Spanish Government (P115/00587).

Funding: This work was funded by a Proyecto de Investigacion en
Salud (FIS 2015. PI15/00587, SL, AS) integrated in the Plan Estatal
de Investigacion Cientifica y Técnica de Innovacion [+D+1 and co-
funded by the Instituto de Salud Carlos III-Subdireccion General de
Evaluacién and the Fondo Europeo de Desarrollo Regional
(FEDER, “Otra manera de hacer Europa”); Red Espafiola de
Esclerosis Multiple (REEM) (RD16/0015/0002, RD16/0015/0003,
RD12/0032/0002, RD12/0060/01-02); TEVA SLU.

EP1508

High reproducibility and robustness to lesions, but large
software and scanner effects for mean upper cervical cord
area (MUCCA) measurement in MS

S. Middelkoop!, M.M. Weeda!, M.D. Steenwijk?, M.

Daams!, H. Amiri!, I. Brouwer!, J. Killestein3, B.M.J.
Uitdehaag?, I. Dekker3, C. Lukas*, B. Bellenberg?, F.

Barkhof?!, P.J.W. Pouwels!, H. Vrenken'

!Radiology and Nuclear Medicine, 2’Anatomy and Neurosciences,
3Neurology, VU University Medical Center, Amsterdam, The
Netherlands, “Radiology and Nuclear Medicine, St. Josef-
Hospital, Ruhr-University Bochum, Bochum, Germany

Background: Cervical cord atrophy occurs in MS and is associ-
ated with disease severity (1-3).

Aim: To assess within-scanner reproducibility, between-scanner
agreement, and sensitivity to MS lesions, for four software meth-
ods to measure mean upper cervical cord area (MUCCA): SCT-
PropSeg, SCT-DeepSeg, NeuroQLab and ITK-Snap.

Methods: MUCCA was always assessed in the same manually
selected 30-mm slice range starting at C1, to ensure comparability
between results. Two archive datasets were used. Same-day scan-
rescan 3DT1-weighted head imaging (head coil, including cervi-
cal spine as much as possible) performed on three 3-Tesla MR
scanners (GE MR750, Philips Ingenuity, Toshiba Vantage Titan)
in 21 MS patients and 6 healthy volunteers was used to assess
within-scanner reproducibility and between-scanner agreement
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by intra-class correlation coefficient (ICC) and repeated measures
ANOVA. To investigate lesion effects, we selected from a larger
cohort (3T GE HDxT, head-neck-spine coil) archive cervical 3D
T1-weighted images of 7 MS patients without cervical MS lesions
and 14 MS patients with at least 12 cervical MS lesions, balanced
on sex, disease types, and previously measured MUCCA. ICC and
Dice overlap coefficient (DOC) compared to manual reference
segmentations were assessed.

Results: MUCCA had high within-scanner reproducibility on all
scanners for PropSeg, DeepSeg and NeuroQLab (ICC for absolute
agreement all >0.98) and ITK-Snap (0.90-0.95). Systematic differ-
ences were observed between scanners and especially between soft-
ware methods (interaction method*scanner p=0.002); PropSeg and
DeepSeg produced lowest MUCCA values. ICC for consistency with
manual MUCCA were largely similar for patients with and without
lesions (PropSeg: 0.57 vs. 0.71; DeepSeg: 0.89 vs. 0.95; ITK: 0.88
vs. 0.69; NeuroQLab: 0.93 vs. 0.95). Somewhat unexpectedly, DOC
were slightly higher for patients with many lesions compared to
patients without lesions for PropSeg (0.81 vs. 0.79), DeepSeg (0.83
vs. 0.81) and ITK (0.96 vs. 0.94); DOC could not be assessed for
NeuroQLab because it does not produce a binary segmentation.
Conclusion: MUCCA was highly reproducible within-scanner,
was not systematically affected by lesions, but varied between
scanners and software. Results should be confirmed in multi-
center cervical scans and at different vertebral levels.

1. Kearney, Nat Rev Neurol 2015;11:327-38.

2. Lukas, Radiology 2013;269:542-52.

3. Rocca, Neurology 2011;76:2096-102.

Disclosure

Sander Middelkoop: nothing to disclose.

Merlin M. Weeda: nothing to disclose.

Martijn D. Steenwijk: nothing to disclose.

Marita Daams: nothing to disclose.

Houshang Amiri was sponsored by a research grant from Novartis
Pharma.

Iman Brouwer was sponsored by research grants provided by
Novartis and Teva.

Joep Killestein has accepted speaker and consultancy fees from
Merck, Biogen, Teva, Genzyme, Roche and Novartis.

Bernard Uitdehaag reports personal fees from Genzyme, Biogen
Idec, TEVA, Merck Serono, Roche, outside the submitted work.
Iris Dekker received speaking honoraria from Roche and receives
funding from the Dutch MS Research Foundation, grant number
14-358e.

Carsten Lukas received a research grant by the German Federal
Ministry for

Education and Research, BMBF, German Competence Network
Multiple Sclerosis (KKNMS),

grant n0.01GI16011, has received consulting and speaker’s hono-
raria from Biogen Idec, Bayer

Schering, Daiichi Sanykyo, Merck Serono, Novartis, Sanofi,
Genzyme and TEVA.

Barbara Bellenberg received financial support by the German
Federal Ministry for Education and

Research, BMBF, German Competence Network Multiple
Sclerosis (KKNMS), grant

n0.01GI16011.

Multiple Sclerosis Journal 2018; 24: (S2) 738-980



854

ePosters 24(S2)

Frederik Barkhof is supported by the NIHR UCLH biomedical
research centre, serves as editorial board member of Brain,
European Radiology, Neurology, Multiple Sclerosis Journal and
Radiology and has accepted consulting fees from Bayer-Schering
Pharma, Biogen-IDEC, TEVA, Merck-Serono, Novartis, Roche,
Jansen Research, Genzyme-Sanofi, IXICO Ltd, GeNeuro, Apitope
Ltd and speaker fees from Biogen-IDEC and IXICO.

P.J.W. Pouwels receives research support from the Dutch MS
Research Foundation, grant number 14-876.

Hugo Vrenken has received research grants from Novartis, Teva
and MerckSerono, and consulting fees from MerckSerono; all
funds were paid directly to his institution.

EP1509
A magnetoencephalographic investigation of working
memory function in MS

L. Costers', J. Van Schependom'2, J. Laton'?, J. Baijot!,

X. De Tiége?, S. Goldman*, M.B. D’hooghe>¢, M.
D’Haeseleer>®, G. Nagels!-6

ICognition and Modelling Group (CIME), Vrije Universiteit
Brussel, Center for Neurosciences, Brussels, °Radiology, UZ
Brussel, Jette, Belgium, 3Institute of Biomedical Engineering
(IBME), University of Oxford, Oxford, United Kingdom,
“Laboratoire de Cartographie Fonctionnelle du Cerveau
(LCFC), Université Libre de Bruxelles, Anderlecht, >Center for
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Nationaal MS Centrum Melsbroek, Melsbroek, Belgium

Introduction: Working memory problems are one of the main
symptoms of cognitive impairment in multiple sclerosis (MS),
with which about 30-70% of persons with MS (PwMS) are con-
fronted (Amato et al., 2001). Previous event-related potential
(ERP) studies have shown that P300 amplitudes decrease with
increasing working memory load (Covey et al., 2017; Dong et al.,
2015; Scharinger et al., 2017), and PwMS display lower P100 and
P300 amplitudes than healthy controls (Covey et al., 2017).
However, these studies have all been limited to sensor space and
did not explore the role of functional reorganisation. This has been
a well-documented phenomenon in MS (Pantano et al., 2006) and
could cause variability in the locations of the neural generators of
ERPs, which would lead to decreased ERP amplitudes.

Aims: In this study, we want to investigate the neurophysiology of
working memory function in PwMS.

Objectives: We investigated the neural generators of working
memory activity and related them to cognitive impairment in MS.
In addition, we tried to confirm previous ERP findings and
explored the role of functional reorganisation.

Methods: We performed an event-related field (ERF) analysis on
magnetoencephalographic (MEG) data of a visual n-back task. In
the n-back task, subjects are asked to press a button when they see
an ‘X’ (0-back), the same letter as the previous one (1-back) or the
same letter as two letters before (2-back) in a sequence of letters.
The dataset consists of 79 MS patients and 38 healthy controls,
who were matched on age, gender and education level. Data were
source-reconstructed using a using a linearly constrained mini-
mum variance beamformer.
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Results: The MS group displayed increased reaction times for all
three conditions (p < 1e-9) and lower accuracy rates on the 1- and
2-back trials (p < 0.01) compared to the healthy control group.
Preliminary ERF results suggest decreases in M300 amplitudes in
different regions for the three types of trials that seem to be a con-
sequence of functional reorganisation in the MS group.
Conclusions: PwMS performed worse on the working memory
task, and preliminary ERF results confirm previous findings on
reduced M/P300 amplitudes in PWMS but suggest that this could
be due to functional reorganisation as a consequence of MS-related
structural damage.
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Lars Costers is holder of a PhD grant awarded by the Flanders
Research Foundation (FWO, www.fwo.be, grant no. 11B7218N).
Jeroen Van Schependom is holder of a post- doctoral FWO grant
(grant no. 12I1817N). Jorne Laton: nothing to disclose. Johan
Baijot: nothing to disclose. Xavier De Tiége is Postdoctoral
Clinical Master Specialist at the Fonds de la Recherche
Scientifique (FRS-FNRS, Belgium). Serge Goldman: nothing to
disclose. Marie-Beatrice D hooghe has received travel grants,
consultancy and speaker fees from Biogen, Teva, Novartis and
Genzyme Sanofi. Miguel D"Haeseleer: nothing to disclose. Guy
Nagels: holds a research chair by Merck and Novartis. None of
these are likely to be relevant in the context of this manuscript.
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Identifying pathological brain volume loss in individual
early MS patients

R. Opfer'?, A.-C. Ostwaldt!, C. Walker-Egger?, P.
Manogaran?, S. Schippling?

Research, jung diagnostics GmbH, Hamburg, Germany,
2Neuroimmunology and Multiple Sclerosis Research,
Department of Neurology, University of Zurich, University
Hospital Zurich, Zurich, Switzerland

Background: Measurements of brain volume loss (BVL) in indi-
vidual multiple sclerosis (MS) patients is a current controversial
issue. Recently, age-dependent cutoffs for BVL per year (BVL/
year) have been suggested to help distinguish between physiologi-
cal and pathological BVL in MS patients with an error rate of 20%
(elevated BVL) or 5% (pathological BVL). Recent evidence sug-
gests that the intra-patient fluctuation range accounting for the
intrinsic measurement error of the volumetry method applied and
potential short-term biological confounders is + 0.54/(length of
scan interval)%.

Methods: A cohort of 78 early relapsing MS patients (median age
at baseline: 34.3 years, interquartile range (IQR) [29.2, 40.6],
median disease duration at baseline: 0.7 years, IQR [0.3, 3.2])
from the Neuroimmunology and MS Research Section at the
University Hospital Zurich received two standardized MRI exam-
inations with an average interval of 2.4 years (IQR [1.7, 3.3], min
1.1, max 5.1 years). SIENA from the FMRIB Software Library
(FSL) with optimized pre-processing parameters was used to
determine BVL. The number of patients featuring an annualized
BVL (BVL/year) higher than the 20% (elevated BVL) and 5%
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(pathological BVL) age-dependent cut-offs for BVL after sub-
tracting the fluctuation range of 0.54% as an safety margin (to
account for potential intra-patient brain volume fluctuation) were
assessed.

Results: The median BVL/year in the cohort was 0.35% (IQR
[0.15, 0.54%]). Taking into consideration both intra-patient fluc-
tuation and age of the patients, 19 (24%) patients showed elevated
BVL rates, while 13 (16%) patients showed pathological BVL
rates. From 10 patients with a scan interval of less than 1.5 years,
2 patients (20%) featured elevated BVL/year and 1 patient (10%)
showed pathological BVL/year. Out of the 68 patients with scan
intervals longer than 1.5 years, 17 patients (25%) showed elevated
BVL/year and 12 patients (17%) showed pathological BVL/year.
Conclusions: Even in an early MS patient cohort with relatively
short disease duration we were able to show that pathological BVL
can be detected in a reasonable subgroup on an individual patient
level. With increasing length of the scanning interval, pathological
BVL/year can be detected in a higher proportion of patients. In
individual patients, intra-patient fluctuation in addition to age-
effects needs to be considered to interpret BVL values.

Disclosure

SS is supported by the Swiss National Science Foundation, the
Clinical Research Priority Program of the University of Zurich,
the Myelin Repair Foundation and the Swiss Multiple Sclerosis
Society. He has received research grants from Novartis and Sanofi
Genzyme and consultancy and speaker fees from Biogen, Merck
Serono, Novartis, Roche, Sanofi Genzyme, and Teva.PM and CW
have received travel support from Sanofi Genzyme and Merck
Serono. RO, ACO and LS are employees of the company jung
diagnostisc GmbH.
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Rapid reduction of lesion accumulation in specific white
matter tracts as assessed by lesion mapping in relapsing-
remitting MS patients treated with IFN beta-1a

A. Giorgio!, M. Battaglini', G. Gentile!, M.L. Stromillo’,

A. Visconti?, N. De Stefano!

!Department of Medicine, Surgery and Neuroscience, University
of Siena, Siena, *Medical Affairs Department, Merck Serono,
Rome, Italy

Introduction: It is well known that the administration of inter-
feron (IFN) beta-1a in patients with relapsing-remitting (RR) MS
reduces brain lesion accumulation over time, as assessed by mag-
netic resonance imaging (MRI). It is less clear, however, whether
such reduction may have treatment-specific spatio-temporal
characteristics.

Objective: To assess spatio-temporal characteristics of active
MRI lesions in patients treated with IFN beta-1a or placebo, by
using a lesion mapping approach on monthly-acquired MRI data.
Methods: We performed a post-hoc analysis of MRI data in RRMS
patients from the IMPROVE study, a randomized (2:1) clinical
study (ClinicalTrials.gov identifier NCT00441103) comparing
patients treated with IFN beta-1a 44 mcg given subcutaneously
three times per week (n=120) versus placebo (n=60). We used MRI
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examinations acquired at weeks 4, 8, 12 and 16 to create lesion
probability maps (LPMs) of the cumulative combined unique
active (CUA) lesions in each patient group. At each time-point,
differences in lesion location between treated and placebo groups
were assessed along several white matter (WM) tracts by using
predefined anatomic WM atlases. Differences in lesion frequency
were assessed with a voxelwise comparison between treated and
placebo groups within the general linear model framework and
using nonparametric permutation test (p< 0.05, cluster-corrected).
Results: The progressive involvement of the WM area occupied
by CUA lesions was half in the treated (41 cm? at week 4, 95 cm?
at week 16, mean: 24 cm?/month) than in the placebo group (62
cm? at week 4, 196 cm? at week 16, mean: 48 cm3/month). Similar
results were obtained with the WM tract analysis, with a reduction
of lesion accumulation in the treated group in the order of 50% in
the corticospinal tract (CST), 52% in the anterior thalamic radia-
tion (ATR) and 65% in the superior longitudinal fascicle (SLF). At
voxelwise analysis, LPM of the treated group showed lower fre-
quency of CUA lesions than that of the placebo group since week
4. This became particularly pronounced at week 16 in the left CST
(p<0.005), left ATR (p< 0.005) and right SLF (p< 0.02).
Conclusions: Treatment with IFN beta-1a, in comparison to pla-
cebo, rapidly reduces lesion accumulation in RRMS patients
along specific WM tracts, reaching the highest local differences in
clinically eloquent WM tracts such as CST, SLF and ATR.

Disclosure

A. Giorgio, M. Battaglini, G. Gentile, M. L. Stromillo and A.
Visconti have nothing to disclose

N De Stefano has received honoraria from Biogen-Idec, Genzyme,
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Quantification of lesion evolution in primary progressive
and relapsing remitting MS

D. Sima!, D. Smeets!, G. Kocevar?, D. Sappey-Marinier?,

F. Durant-Dubief?, W. Van Hecke!

licometrix, Leuven, Belgium, ?°CREATIS UMR 5220 CNRS &
U1206 INSERM, Universite Claude Bernard Lyonl, Lyon,
France

Purpose: Explore differences in lesion formation and growth in
primary progressive and relapsing remitting MS patients using
MRI segmentation with icobrain ms.

Materials and methods: Longitudinal MRI follow-up of 30
relapsing remitting (RR) and 20 primary progressive (PP) MS
patients was conducted using a 1.5T MR system (Sonata Siemens).
For each patient, MRI sessions from 2-10 time points were avail-
able, 0.5-1 year apart. Automated image analysis was conducted
with icobrain ms. This software employs T1w and FLAIR images
from two time points simultaneously to segment lesions and indi-
cate their changes over time. Distinction is made between FLAIR
lesions and T1 hypointesities (blackholes).Longitudinal changes
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in FLAIR lesions and T1 blackholes were first assessed in terms
of total volume change by linearly regressing each patient’s vol-
umes in function of time. The slopes of all linear models were
compared between RRMS and PPMS using Wilcoxon rank-sum
test at 5% significance level. Secondly, a distinction was made
between volumes of new lesions and volumes of enlarging regions
around existing lesions. Potential differences in these volumes
between the two groups were evaluated with a bivariate rank sum
test.

Results: FLAIR and T1 lesion volume evolution was well fitted
by a linear model in most patients, with less than 15% of patients
showing a nonlinear volume evolution in time (R2< 0.25). Both
groups had a broad intra-class variability, including relatively sta-
ble patients (< 0.01ml lesion volume change per year) to highly
lesion-active patients (>1ml per year). There was no significant
difference between PPMS and RRMS slope coefficients, with
median [interquartile range] values of 0.1 [-0.07; 0.75] ml/year in
RRMS and 0.2 [-0.08; 0.34] ml/year in PPMS for FLAIR lesions,
and 0.2 [0.06; 0.51] ml/year in RRMS and 0.2 [-0.01; 0.42] ml/
year in PPMS for T1 blackholes.

Bivariate distributions of new and enlarging lesion volumes were
significantly different (rank sum test, p< 0.001) between PPMS
and RRMS groups. For T1 blackholes, there was a clear pattern of
more new lesions in RRMS patients and more lesion enlargement
in PPMS patients.

Conclusion: Inter-individual variability is too large in RRMS and
PPMS to reveal significant differences in total lesion volume
change. Nevertheless, lesion segmentation with icobrain ms con-
firms that lesion activity in PPMS manifests more as enlargement
of existing lesions rather than formation of new lesions, as
opposed to RRMS.

Disclosure

This research received financial support from Roche.

Diana M. Sima, Dirk Smeets, Wim Van Hecke are employed by
icometrix.

Gabriel Kocevar, Dominique Sappey-Marinier: nothing to declare.
Francoise Durand-Dubief has received consultancy fees, speaker
fees, research grants (non-personal) or honoraria from Biogen,
Genzyme-Sanofi, Medday, Merck-Serono, Novartis, Roche and
Teva.
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Comparison of 24 month changes in brain volume among
long term users of fingolimod versus glatiramer acetate in
patients with multiple sclerosis

J. Honce!, K. Nair?3, B. Hoyt*, S. Sillau’, J. Corboy?, T.
Vollmer?, E. Alvarez?

!Department of Radiology, ?Neurology, University of Colorado,
School of Medicine, 3Pharmacy, University of Colorado,
‘Neurosurgery, University of Colorado School of Medicine,
SNeurology | Neuroimmunology, University of Colorado, Aurora,
CO, United States

Objective: To compare brain atrophy rates for multiple sclerosis
(MS) patients treated for >2 years with fingolimod (FTY) vs. age
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and gender matched MS patients on glatiramer acetate (GA) in a
prospective two-year study examining brain volume, cognition
and patient reported outcomes (PROs).

Background: Clinically stable MS patients on long-term FTY
therapy often have little if any overt inflammation on MRI. Brain
atrophy rates may provide insight into subclinical disease progres-
sion in these populations and may determine whether long-term
FTY patients have brain volume loss that is different to patients on
GA.

Methods: Relapsing MS patients, age 18-60, on FTY and GA for
>2 years were followed prospectively for two years. MRI out-
comes, cognitive measures, and PROs were collected yearly.
Baseline normalized brain volume (NBV), yearly T2 lesion vol-
ume (T2LV), and percent brain volume change (PBVC) were
measured using SIENA, JIM 6.0, and SIENAX respectively and
correlated with cognitive measures (including Paced Auditory
Serial Addition Test (PASAT), Symbol Digit Modalities Test
(SDMT)) and PROs (including Neuro-QOL scales). Statistical
analyses were conducted in SAS 9.4.

Results: Forty-three FTY and 43 GA patients completed baseline,
12, and 24 month visits. Mean age is 49.2;1y (+/- 7.7) and 49.7;,
years (+/- 7.7, p=0.73); 79.1%pry Vs.79.1%g, were female
(p=1.00). Median EDSS score was 2.50p1y (IQR 2.00, 3.00) and
2.005, (IQR 1.50, 3.00) (p=0.22) while mean disease duration
was 13.1ppy (+/-4.3) and 11.04, years (+/-6.6, p=0.09). Unadjusted
NBV was similar at baseline for this subset (FTY=1491.67cm3
vs. GA=1507.97cm3; p=0.30); as was baseline T2LV
(FTY=3211.51mm3 vs. GA=1443.08mm3; p=< 0.0075). The
mean unadjusted 24 month PBVC for FTY was -0.60% (p<
0.0001) and -0.57% (p< 0.0001) for GA. The mean PBVC,
adjusted for gender (averaged), baseline age (47 years old), and
baseline brain volume (1520cm3) for FTY was -0.74% (p<
0.0001) and -0.65% (p< 0.0001) for GA. The PBVC between
these groups were not statistically significant -0.088% (p=0.64).
Relationships to cognitive testing and PROs will be presented.
Conclusion: There is no evidence patients on FTY and GA for >2
years have different brain volume loss. We report brain volume
loss rates comparable to rates previously reported for healthy
nonMS patients, which suggests normalization of brain volume
loss compared to MS patients who have been stable >2 years.
Support: Novartis
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Microstructural changes in the mesocorticolimbic fiber
pathway may play a role in the comorbid development of
fatigue and depression in multiple sclerosis
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C.R.G. Guttmann'

!Department of Radiology, *Department of Psychiatry,
3Department of Neurology, Brigham and Women’s Hospital,
Harvard Medical School, *Biostatistics Center, Massachusetts
General Hospital, Harvard Medical School, *Department of
Neurology, Brigham and Women’s Hospital, Harvard Medical
School, Boston, MA, United States

Background: Alterations in reward mechanisms have been asso-
ciated with fatigue in patients with multiple sclerosis (MS).
However structural integrity of the mesocorticolimbic reward
pathway has not been investigated.

Objectives: To investigate the association of fatigue with diffu-
sion abnormalities of the superolateral medial forebrain bundle
(sIMFB) in MS patients.

Methods: Patient stratification: 1. Sustained Fatigue (SF): latest
two Modified Fatigue Impact Scale (MFIS)>38; 2. Reversible
Fatigue (RF): latest MFIS< 38, and at least one previous MFIS>38;
3. Never Fatigued (NF): MFIS always< 38 (5 assessments mini-
mum). We selected from the CLIMB Study cohort 93 MS patients
with relapsing-remitting (82) or secondary-progressive (9) dis-
ease type (26SF/25RF/42NF). Disability and depression were
assessed using the Expanded Disability Status Scale (EDSS) and
Center for Epidemiologic Studies Depression Scale (CES-D),
respectively. Cross-sectional 3T diffusion tensor (DT) brain MRI
was used to compare fractional anisotropy (FA), axial (AD), mean
(MD) and radial diffusivity (RD) of the sIMFB between the
groups controlling for age+sex+disease durationtEDSS+CES-D.
In post-hoc analyses, we (1) investigated the association of DT
metrics with CES-D in each group and (2) compared DT metrics
between SF patients with high (SFhd, >16) versus low (SFld, <
16) depression scores.

Results: CES-D was significantly higher in SF versus RF (p<
0.001) or NF (p< 0.001) patients. No difference was found in
sIMFB DT metrics between the SF, RF and NF patients. Left
sIMFB FA (p=0.039), MD (p=0.012) and RD (p=0.013) showed
positive correlation with CES-D in SF, but not in RF or NF patients.
SFhd (N=14) versus SFld (N=12) patients showed significantly
higher MD (p=0.027) and RD (p=0.044) in the left SIMFB.
Conclusion: Our results suggest that microstructural changes to
the mesocorticolimbic reward pathway may play a role in the
comorbid development of fatigue and depression in MS.
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Structural MRI correlates of PASAT performance in
multiple sclerosis

V. Pytel, A. Cortes-Martinez, J.A. Matias-Guiu, P.
Montero- Escribano, T. Moreno-Ramos, M. Jorquera, M.
Yus, J. Arrazola, J. Matias-Guiu

Hospital Clinico San Carlos, Madrid, Spain

Background: PASAT is a useful cognitive test in Multiple
Sclerosis (MS) assessing sustained attention and information pro-
cessing speed. However, neural underpinnings of its performance
are controversial. We aimed to study the neural basis of PASAT in
a large series of 242 patients with MS using structural magnetic
resonance imaging (MRI).

Methods: PASAT-3 seconds was administered together with a
comprehensive neuropsychological protocol. Global brain vol-
umes and total T2-weighted lesion volume were estimated. Voxel-
based morphometry and lesion symptom mapping analyses were
performed.

Results: Mean PASAT score was 42.98+10.44, and it was
impaired in 75 (31.0%) of cases. PASAT correlated with several
clusters involving the following regions: bilateral precuneus and
bilateral posterior cingulate, bilateral caudate and putamen, and
bilateral anterior cerebellum. Voxel-based lesion symptom map-
ping did not show any significant clusters. ROI-based analysis
restricted to white matter regions revealed a correlation with left
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cingulum, corpus callosum, left and right corticospinal tract, and
right arcuate fasciculus. Correlations between PASAT and global
volumes were low.

Disclosure

PASAT was associated to regional atrophy in posterior cingulate/
precuneus and several subcortical structures, specifically caudate,
putamen, and cerebellum. This emphasizes the role of both corti-
cal and subcortical structures in cognitive functioning and infor-
mation processing speed in MS.
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Longitudinal changes in advanced diffusion MRI of
normal-appearing white matter and chronic lesions in
ocrelizumab treated relapsing MS
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D. Li?, R. Carruthers!, A. Mackay?>, P. Sun®, S.-K. Song®,
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4Pathology and Laboratory Medicine, Physics and Astronomy,
University of British Columbia, Vancouver, BC, Canada, 5School
of Medicine, Washington University, St. Louis, MO, "Genentech,
Inc., South San Francisco, CA, United States

Introduction: A recently developed MRI technique, diffusion
basis spectrum imaging (DBSI) provides markers related to
oedema, inflammation, demyelination and axonal loss.
Ocrelizumab has been shown to be an effective treatment in
relapsing multiple sclerosis (RMS) in preventing new relapses,
disability progression and new MRI lesions. We hypothesise that
this potent anti-inflammatory therapy will be associated with
improvement in DBSI imaging biomarkers in normal-appearing
white matter (NAWM) and chronic lesions.
Objective: To investigate the effect of ocrelizumab treatment on
tissue microstructure as found by DBSI for RMS patients begin-
ning treatment with ocrelizumab over 1 year.
Methods: 16 RMS patients (9M/7F, ages 21-44 (mean 31))
participating in a substudy of VELOCE (NCT02545868) had
advanced 3T MRI including DBSI prior to and 1 year after first
ocrelizumab treatment. 10 healthy controls (HC) were scanned
once. DBSI was analysed to calculate maps of hindered and
restricted fractions (related to oedema and microglia content),
fibre fraction (fibre density), fractional anisotropy (FA,
affected by axon/myelin loss) and axial and radial diffusivities
(axon and myelin integrity, respectively). Mean values in
NAWM and chronic lesions (without Gd enhancement) were
calculated.
Results: Mean + standard deviation values in RMS NAWM
improved over 1 year (p<0.0001):
e Hindered fraction decreased from 0.27+0.02 to 0.24+0.03
(HC 0.19+0.02)
e Restricted fraction decreased from 0.08+0.01 to 0.06+0.01
(HC 0.07+0.01)
e  Fibre fraction increased from 0.54+0.02 to 0.6+0.03 (HC
0.63£0.03))
e  FAincreased from 0.66+0.02 to 0.72+0.02 (HC 0.76+0.01)
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e  Axial diffusivity increased from 1.41+0.03 to 1.58+0.06 (HC
1.57+0.07)
e  Radial diffusivity decreased from 0.4+0.02 to 0.37+0.02 (HC
0.32+0.01)
In RMS chronic lesions over 1 year, fibre fraction increased from
0.43+0.04 to 0.52+0.08 and FA from 0.58+0.03 to 0.63+0.04.
Conclusions: The decreases in hindered and restricted fractions
may reflect receding oedema and decreased microglia content
across MS brain. Changes in FA and radial diffusivity could corre-
spond to myelin recovery. DBSI is sensitive to detecting micro-
structural changes in a relatively small group within 1 year of
follow-up. Longitudinal results showed improvement towards HC
values in patients treated with ocrelizumab over 1 year. DBSI could
improve the understanding of the mechanism of action of MS thera-
pies beyond the effect of preventing new lesion formation.
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Surface-based cortical gray matter correlates of
personality traits in multiple sclerosis
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Background: People with multiple sclerosis (PwMS) can exhibit
perturbations in personality, including elevation in Neuroticism
and diminution of Conscientiousness and Extraversion. Lower
Conscientiousness and Extroversion in particular have been
shown to correlate with globally decreased cortical gray matter
(GM) volume in PwMS. These trait alterations influence disease
trajectory and functional outcomes such as work capacity.
Objective: To identify localized patterns of cortical gray matter
(GM) atrophy associated with each personality trait as measured
by the NEO Five Factor Inventory (NEOFFI).

Methods: Psychological assessment and brain MRI was carried
out for 131 PwMS. Surface-based cortical parcellation and meas-
urement of cortical thickness was completed using FreeSurfer.
Then, surface-based group analysis was completed to evaluate the
association between localized cortical thickness and sex-corrected
t-scores of Neuroticism, Extraversion, Openness, Agreeableness,
and Conscientiousness. In order to control for global disease pro-
gression, age and normalized whole brain volume were included
as covariates in the models. Results were controlled for multiple
comparisons using Monte Carlo Null-Z Simulation at a cluster-
wise level of p< 0.05.

Results: Lower Conscientiousness correlated with decreased cor-
tical thickness in two separate clusters within the left precuneus
(T =319, p<0.001; T,,,,=2.93, p=0.001), left postcentral gyrus
(T,=3.83, p=0.001), right paracentral gyrus (T, ,=4.40, p<
0.001), and right inferior-parietal gyrus (T,,,=4.26, p< 0.001).
Lower Extraversion correlated with decreased thickness in the
right inferior-parietal cortex (T,,,,=2.99, p=0.001). No significant
correlations were observed for the remaining NEOFFI traits.
Conclusions: Findings suggest that personality trait alterations in
PwMS may be driven at least in part by localized cortical GM
atrophy, although longitudinal research is needed to confirm this
hypothesis. These results are consistent with previous studies
which indicate a correlation between cortical morphometry and
personality traits Conscientiousness and Extroversion.
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The impact of field strength on structural network
organization: a comparative study between 3T and 7T in
multiple sclerosis patients
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Droby!, S. Groppa!

!Department of Neurology, Johannes Gutenberg University,
Mainz, Germany, *Dept. of Cognitive Neuroscience, Faculty of
Psychology & Neuroscience, Maastricht University, Maastricht,
The Netherlands

Background: Recent work showed a vast structural grey matter
networks reorganization in patients with multiple sclerosis (MS)
and depicted quantifiable longitudinal patterns of increased local
clustering, increased modularity and long-range disconnection.
These are detectable even beyond clinical markers of disease pro-
gression as measured with established MRI pipelines. The use of
higher magnetic fields (i.e. at 7 Tesla, 7T) opens up important pos-
sibilities to detect more sensitively structural dynamics in the grey
and white matter and ongoing subtle neuroinflammatory processes
in early MS. However it is not yet clear which advantages for the
quantification of network behavior adds up the 7T imaging in com-
parison to the state-of-the-art scanning procedures at 3 Tesla.
Methods: Seven relapsing remitting MS patients (disease duration
< 3 years) were scanned at 3 Tesla and 7 Tesla, no more than 48 h
apart. Signal-to-Noise Ratio (SNR) and Contrast-to-Noise-Ration
(CNR) values were calculated. All images were processed using
the standard pipeline in FreeSurfer to compute regional measures
of cortical thickness (CT). Structural network covariance was
determined from the regional CT values based on the Desikan-
Killiany atlas. Thereafter we applied the graph theoretical frame-
work for the quantification of the grey matter structural topology at
the local, modular and global network level (modularity, clustering
coefficient, transitivity and global and local efficiencies).

Results: While 3 and 7 Tesla MRI revealed comparable values for
assessing cortical thickness, only one single region (left posterior
cingulate) showed significant cortical thinning at 7T in compari-
son to 3T images after the correction for multiple comparisons (p
= 0.01, T = 5.76). The network analysis, however, showed
increases in modularity (p <0.001, T = 8.8), clustering (p <0.001,
T =9.1), transitivity (p < 0.001, T =25.4) and local efficiency (p
< 0.001, T = 6.9) at 7T but no changes in global efficiency (p >
0.02, T = 1.6). At 7 T the MR images presented lower SNR and
CNR than the 3T data (p =0.01, T=3.5).

Conclusion: Although there are only subtle differences for the
quantification of cortical thickness between 3- and 7T imaging,
the derived network measures differ considerably. Further studies
are needed to determine the interrelationship of structural integ-
rity and network parameters as derived from 7T imaging for the
characterization of the disease processes and neuroinflammation.

Multiple Sclerosis Journal 2018; 24: (S2) 738-980



860

ePosters 24(S2)

Disclosure
Nothing to Disclose

EP1519
Resting-state functional correlates of social cognition in
multiple sclerosis
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G. Tedeschi'2, A. Gallo!2
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and Aging Sciences, University of Campania Luigi Vanvitelli,
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Care (IDC), Hermitage-Capodimonte, Naples, 3Department
of Psychology, University of Campania Luigi Vanvitelli,
Caserta, *Institute of Diagnosis and Care (IDC), Hermitage-
Capodimonte, >Neuroradiology Service, Department of
Radiology, University of Campania Luigi Vanvitelli, Naples,
%Department of Medicine and Surgery, University of Salerno,
Baronissi, Italy

Introduction: Impairment in Social Cognition has been showed
in multiple sclerosis (MS). Theory of mind (ToM), a proxy of
Social Cognition, is the ability to understand and interpret another
person’s beliefs, intentions (cognitive ToM) and emotions (affec-
tive ToM). In particular, ToM impairment in MS has been related
to focal gray matter atrophy and microstructural white matter
damage. To date no studies have explored functional connectivity
(FC) changes related to social cognition in MS.

Objectives: To assess the contribution of resting-state FC (RS-
FC) changes of the default mode network (DMN) to social cogni-
tion impairment.

Methods: Forty-one relapsing remitting (RR) MS patients and 25
sex, age and education-matched healthy controls (HC) were eval-
uated by a neurological examination and tasks assessing cognitive
(the ToM Pictures Sequencing Task) and affective (the Reading
the Mind in the Eyes Task) ToM. All subjects underwent a 3T
magnetic resonance imaging (MRI) protocol including structural
and RS-fMRI (RS-fMRI) sequences. FC of the DMN was evalu-
ated by independent component analysis (ICA).

Results: MS patients performed worse on ToM, compared to HC.
Compared to HC, RRMS patient showed a reduction of FC in
posterior cingulate cortex (PCC). In MS patients, performance on
“cognitive” ToM tasks was negatively correlated to PCC FC. All
detected RS-FC changes did not co-localize with regional gray
matter atrophy.

Conclusions: ToM performance in MS is associated to significant
DMN-FC changes in MS. Further research is warranted to clarify
the adaptive or maladaptive role of this FC changes in MS.
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Training a pattern classifier to distinguish cognitive
phenotypes in multiple sclerosis

K. Buyukturkoglu, C. Habeck, V.M. Leavitt
Neurology, Columbia University, New York City, NY, United
States

Introduction: Deriving biomarkers for cognitive impairment
based on single neuroimaging modality analysis is limiting due to
the complexity and heterogeneity of multiple sclerosis (MS) dis-
ease. Hence, a method which simultaneously analyzes many vari-
ables complementing each other is needed to better understand
cognitive decline in MS.

Objectives: In this study we applied machine learning method to
cognition in MS to determine relationships among different vari-
ables of disease beyond their individual values and find inherent
patterns in data. We aimed to test if our algorithm classifies mem-
ory-impaired and cognitively preserved patients into different
groups accurately.

Methods: 36 relapsing remitting relapsing remitting MS (RRMS)
patients (16 with isolated memory impairment, 20 cognitively
preserved) from MEM CONNECT cohort were included in this
study. We trained a linear discriminant analysis based pattern clas-
sifier using MRI based neuroimaging data (cortical thickness/vol-
ume, global brain and subcortical gray matter structure volumes,
T2 lesion loads, diffusion tensor imaging based white matter
integrity measures and resting state fMRI) and other patient char-
acteristics (disease duration, 1Q, years of education, age, sex,
depression and fatigue levels) as the features.

Results: Our results revealed that, when all above mentioned fea-
tures were combined, our algorithm produced a classification with
70 % accuracy, 67% sensitivity and 65 % specificity for isolated
memory impaired-cognitively preserved MS patients comparison.
Conclusions: These results show that isolated memory impairment
in MS can be predicted using MRI based neuroimaging data and
other patient characteristics with machine learning method. This
pattern can be used as a biomarker and would help to develop per-
sonalized therapies specific to memory impairment in MS. Future
studies with larger sample sizes should address impairments in the
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other domains (e.g., processing speed, attention, executive func-
tions, language). In addition to supervised method, application of
unsupervised pattern classification methods should be used to find
new cognitive phenotypes which have not yet been detected.
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Signal mass change as a marker of brain tissue loss in
multiple sclerosis patients following immunoablative
therapy and autologous hematopoietic stem cell
transplantation

H. Lee!, R. Brown!, D. Arnold?, H. Atkins3, M.

Freedman?, S. Narayanan!

!Montreal Neurological Institute, McGill University, >Montreal
Neurological Institute, McGill University, NeuroRx Research,
Montreal, QC, 3Blood and Marrow Transplant Program,
“Neurology, Ottawa Hospital Research Institute, Ottawa, ON,
Canada

Background: 23 rapidly-progressing MS patients were treated
with immunoablation and autologous stem cell transplantation
(aHSCT). Despite stoppage of all inflammatory activity indicated
by MRI and relapses, high rates of short-term brain volume loss
(atrophy) were observed following aHSCT. The EDSS score
worsened in 30% of the patients.

Signal mass (SM) is an MRI metric that combines both the tissue
volume change and MRI signal intensity change (representative
of change in tissue density) to address some of the limitations of
brain volume change related to tissue injury and volume loss that
is partially replaced by water and reactive processes.

Objectives: To compare SM loss 1) within normal-appearing
brain tissue (NABT) versus T2-weighted lesions, and 2) between
EDSS worsening versus non-worsening subgroups.

Methods: The patients were followed from 1.5 to 10.5 years
(mean 5.5y) on 1.5T scanners. Percent SM changes (PSMC)
between baseline and follow-up magnetization transfer ratio
(MTR) images were calculated as follows: images were linearly
registered to a standard template; brain parenchymal masks were
obtained using SPM, and T2-weighted lesions were segmented
using locally-developed software and manually corrected; follow-
up images were non-linearly registered to the baseline image and
Jacobian determinant maps (J), quantifying local volume change
at the voxel level, were calculated; maps of MTR SM at baseline
and follow-up were computed as SMy, = I *vol and SMy, =
Iy xvolxJ where I is the MTR image intensity and vol is the voxel
volume. PSMC for a given tissue type (NABT or T2 lesions) was
the % difference between SMy, and SMy,, in the corresponding
tissue mask.

Data was modelled using non-linear mixed-effects models includ-
ing an exponential decay term estimating the amount and rate of
short-term SM loss. The models tested 1) whether tissue in in
lesions exhibited disproportionate SM loss, and 2) whether
patients with post-treatment EDSS progression had greater SM
loss.
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Results: The amount of short-term SM loss was greater in lesions
compared to NABT (p=0.0001). Progressing patients showed
greater amount of SM loss in NABT (p=0.04), but not in lesions
(p=0.7).

Conclusion: A disproportionate amount of rapid brain tissue loss
after aHSCT may be due to loss of already damaged tissue in
lesions. However, greater tissue injury / loss in NABT (rather than
in lesions) is associated with disability progression following
treatment.
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A deep learning based semantic segmentation framework
for multiple sclerosis in MRI

Y. Song!, S. Liu>34, C. Zhang!, S. Lill!, C. Wang?3, Y.
Gao’, Z. Tang3, Y. You?, A. Kilistorner3+¢, M. Barnett?3,

W. Cai!

ISchool of IT, 2Brain and Mind Centre, University of Sydney,
3Sydney Neuroimaging Analysis Centre, *Save Sight Institute,
University of Sydney, Sydney, NSW, Australia, *Beihang
University, Beijing, China, SAustralian School of Advanced
Medicine, Macquarie University, Sydney, NSW, Australia

Introduction: Automated segmentation of multiple sclerosis
(MS) in magnetic resonance imaging (MRI) can be particularly
challenging since MS lesions exhibit large variation in intensity,
size, shape, and location. While many MS segmentation methods
have been reported in the literature, segmentation performance
remains relatively poor and emerging deep learning models may
provide an effective solution.

Objectives: To design a new deep learning-based semantic seg-
mentation model for MS lesions on MRI.
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Methods: A total of 69 patients with relapsing-remitting MS were
included in this study. Both baseline and follow-up images were
acquired, producing a total of 126 scans with T1 and FLAIR data.
The first 9 patients were selected to form the test group, resulting
in 20 test volumes. Images from the remaining 60 patients were
used as the training data.

We adopted the LinkNet encoder-decoder network as our base
deep learning model. In this network, a whole 2D image serves as
the input, and produces a corresponding MS lesion segmentation
mask. To integrate both T1 and FLAIR data, we modified the
LinkNet structure to contain two encoding paths, which were com-
bined before linking to the decoders. Two such encoder-decoder
networks were generated from the training data,: one for the MS
lesion objects and the other for the lesion boundary areas. The
boundary areas were created by dilating the lesion ground truth by
3 pixels. Given a test image, each network generated a probability
map, and the two probability maps were combined with intersec-
tion operations to produce the final segmentation mask.

Results: We evaluated the segmentation results using the Dice
coefficient and object-level F-score. We compared our results
with several other well-known deep learning models, including
U-Net, Global Convolutional Network (GCN), and DeepMedic.
Our method produced the best segmentation results with a Dice of
0.658 and F-score of 0.705, compared to U-Net (Dice 0.405 and
F-score 0.359), GCN (Dice 0.490 and F-score 0.467), and
DeepMedic (Dice 0.623 and F-score 0.556).

Conclusions: Our semantic segmentation model consists of two
encoder-decoder networks with multimodal encoding paths, and
the fusion of boundary network with object network helps to
refine the segmentation and filter false positives. The evaluation
results on 126 MRI scans show that our method is more effective
than the other popular deep learning models.
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Brain atrophy correction in longitudinal neuroimaging
analysis of chronic white matter lesions

S. Liu!23, A. Kilistorner34, C. Wang'2, Y. Gao’, Y.
Song¢, Y. You3, S. Regmi®, B. Gilchrist*, L. Ly!, W. Cai®,
M. Barnett!-2

Muttiple Sclerosis Journal 2018; 24: (S2) 738-980

1Sydney Neuroimaging Analysis Centre, Brain and Mind
Centre, 3Save Sight Institute, University of Sydney, *Australian
School of Advanced Medicine, Macquarie University, Sydney,
NSW, Australia, *Beihang University, Beijing, China, °School of
IT, University of Sydney, Sydney, NSW, Australia

Introduction: Monitoring the evolution of white matter lesions in
Multiple Sclerosis (MS) is essential for assessment of disease pro-
gression and the effect of therapeutic interventions; and for inves-
tigation of underlying pathophysiological mechanisms. Brain
atrophy can lead to marked ventricular expansion and lesion dis-
placement, and is a significant confounding factor in the longitu-
dinal assessment of white matter lesions. It is therefore imperative
that propagated lesion masks are adjusted for brain atrophy to
avoid contamination by adjacent tissue structures.

Objective: In this study, we propose a novel method to minimize
the partial volume effect induced by brain atrophy in longitudinal
modeling of chronic white matter lesions.

Methods: Longitudinal MRI sequences, including 3D T1, FLAIR
and diffusion MRI, were acquired from each patient on a 3T GE
MRI scanner. White matter lesions were identified on the co-reg-
istered FLAIR and T1 images and semi-automatically segmented
using JIM 7 software. Chronic inactive lesions that showed a sta-
ble lesion appearance with no evidence of acute inflammation
between baseline and follow-up were selected for analysis. A
localized linear mapping (LLM) algorithm was developed to map
individual lesions onto the follow-up scans using a 6 degree of
freedom transform with cross correlation as the similarity meas-
ure. The combined nonlinear registration (ANTs) and lesion in-
painting (NiftySeg) method was used as the baseline method for
comparison.

Results: MRI examinations were performed on 20 patients with
relapsing-remitting MS (male / female: 8/12, age: 43.3+11.2, dis-
ease duration: 4.8+2.9 years, EDSS: 1.42+1.05) at baseline and
follow-up (44.4+5.6 months). Sixty-one chronic inactive lesions
were identified in these patients. The LLM-corrected lesion masks
achieved a higher Dice score with the JIM segmentation at follow-
up as the ground truth compared to the baseline method (0.88 vs
0.80) and also significantly reduced contamination with cerebro-
spinal fluid (overlap ratio: 2.1% vs 0.8%) and grey matter (over-
lap ratio: 1.4% vs 0.7%).

Conclusion: Elimination of impact of brain atrophy has a critical
effect on the quality and sensitivity of the longitudinal lesion anal-
ysis. This study represents the first attempt to automatically cor-
rect brain atrophy induced tissue displacement in longitudinal
modelling of chronic white matter lesions.
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Relationship between cortical grey matter volume and
cognitive impairment perception in multiple sclerosis
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Aim: Cognitive impairment is a frequent clinical manifestation of
multiple sclerosis. Several correlations with MRI structural bio-
markers have been highlighted. Perception of cognitive concerns
appears to be related to several factors other than formal assess-
ment results. Generally, caregiver perception of cognitive func-
tion in MS shows a stronger correlation with assessment results
than patient’s perception. The aim of our study was to evaluate the
relationship between brain volume and cognitive impairment per-
ception by MS patients and their caregivers.

Methods: a group of MS patients and their caregiver was
recruited. All MS patients underwent to brain MRI to estimate
brain volumes using SIENAX and to neuropsychological assess-
ment using BICAMS battery results. Perception of cognitive
impairment was evaluated using the patients and caregivers ver-
sions of the MSNQ (Multiple Sclerosis Neuropsychological
Questionnaire). Clinical and demographical variable of included
patients were also recorded. Depression and anxiety were evalu-
ated using, respectively, Beck Depression Inventory and Zung
Anxiety Scale.

Results: 75 MS patients and their Caregivers were recruited.
Demographic and clinical features: Mean Age (42.3, SD: 11.2),
mean EDSS 2.5 (S.D:1.3) ; Female/Male: 53/22.

BICAMS results showed a stronger correlation with the caregiv-
ers (1:-0.46, p< 0.001) than patients perception (r:-0.25; p:0.021)
Cortical grey matter volume showed a significant correlation
with mean BICAMS results (r: 0.53, P:< 0.001), with caregivers
perception (r: 0.64, p< 0.001) but not with patients perception.
The difference between patients and caregiver MSNQ scores
showed a relationship with cortical grey matter volume (linear
regression, p: 0.001) also controlling for age, EDSS and
BICAMS results.

Conclusion: In our study caregiver perception is more related to
cognitive assessment results than patient perception. Furthermore,
our results support the hypothesis that brain volume loss could
play a role in alteration of self- judgment in MS patients and con-
firm the importance of the caregiver point of view in cognitive
function evaluatio
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Introduction: MS related cognitive impairment can be measured
by neuropsychological testing, but a surrogate marker is lacking.
Several biomarker candidates were examined, but neurochemical
markers (Sharief and Hentges 1991), structural neuroimaging
(Barkhof 1999), PET imaging (Sun et al. 1998) and neurophysiol-
ogy (Tewarie et al. 2013) only show moderate correlations with
neuropsychological measures in group analyses, and do not allow
us to reach conclusions at the individual patient level.
Objectives: Our group reported a reduced interhemispheric con-
nectivity for an EEG dataset, indicating a shift from global to local
connectivity in cognitively impaired people with MS (PwMS)
(Van Schependom et al. 2014). Limitations of this study were the
confounding effects of volume conduction, and the low number of
electrodes which restricted us to a sensor space analysis. For these
reasons we wanted to examine a potential shift from global to
local connectivity in fMRI data.

Aims: Our hypothesis was that interhemispheric connectivity
would be on average lower in PWMS compared to normal con-
trols, and lower in cognitively impaired in as compared to cogni-
tively preserved PwMS.

Methods: 61 PwMS and 28 Healthy were scanned on a 3T MRI
scanner to obtain a 3D T1 weighted image and a 7min rs-func-
tional MRI image. After re-alignment, slice timing correction, co-
registration to T1, normalisation to MNI space and global signal
regression from non-grey matter , signals were parcellated accord-
ing to the AAL atlas (Rolls, Joliot, and Tzourio-Mazoyer 2015).
Timeseries were extracted for 94 parcels and filtered between
0.009 and 0.08Hz. Pearson correlation coefficients between those
timeseries were used as a measure of connectivity.
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Results: Interhemispheric connectivity was significantly lower in
PwMS compared to matched controls (0.28+0.06 vs 0.31+0.06,
p=0.023). Intrahemispheric connectivity did not show a signifi-
cant difference between groups (p=0.089). Neither measure was
significantly different between cognitive preserved and impaired
groups.

Conclusions: PwMS show a decreased global organisation on rs
fMRI network analysis compared to controls. We were not able to
confirm the shift from global to local organisation when compar-
ing cognitively deteriorated patients to cognitively preserved
patients. We discuss potential explanations for these findings such
as the level of cognitive deterioration in our subjects, dimension-
ality of the data, and statistical power aspects.
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A distributed platform for making large scale manual
reference datasets for MS lesion segmentation

S. Damangir!, A. de Sitter?, I. Brouwer?, C.R.G.

Guttmann?, D. Pareto?, A. Rovira%, F. Barkhof25, H.

Vrenken?, MAGNIMS Study Group

VU University Medical Center, Amsterdam, VU University
Medical Center, AMSTERDAM, The Netherlands, 3Harvard
Medical School, Boston, MA, United States, *University Hospital
Vall d’Hebron, Barcelona, Spain, *University College London,
London, United Kingdom

Introduction: Manual delineation is the gold standard for meas-
uring MS WM lesion (WML); however, it suffers from inter and
intra-rater disagreement and is too resource demanding to be fea-
sible for large studies. Automated methods can be an alternative,
but their training and validation requires manually labelled refer-
ence datasets, which poses the same challenges above.

Aims: Here we present a platform for making the manual segmen-
tation of WML feasible at a large scale by distributing the segmen-
tation to many raters as small, quick tasks so that many raters
perform a single segmentation to generate a consensus segmenta-
tion. This should make the consensus segmentation more robust
and faster to generate.

Muttiple Sclerosis Journal 2018; 24: (S2) 738-980

Methods: Since the platform is intended for crowd-sourcing we
need to ensure full anonymity to safeguard patients’ identity. Images
are anonymised, skull-stripped, and divided into rectangular sub-
slices, hence patch, not covering more than a quarter of the brain
visible in the slice. Raters are presented with a patch to rate, as well
as the corresponding patches from slices immediately above and
below. Raters select parts of the image they think contain WML,
and parts they deem WML free. This is done simply by clicking on
the relevant sub-regions into which the image has already been
divided. These so-called super-pixels are irregularly shaped regions
automatically generated from the image (1). At the time of abstract
writing, the platform is undergoing evaluation in a pilot study com-
paring the consensus segmentations from multiple raters to fully
manual segmentations. Raters are drawn from different groups:
radiologists, medical students and general public. Using Dice over-
lap, the effect of number and experience of raters is evaluated.
Conclusions: If confirmed, distributed segmentation provides
key benefits over manual segmentation which enables usage in
large studies: (a) since patches are segmented by many raters, the
results are less prone to bias (b) Each rater can contribute many or
few tasks, making rater recruitment feasible (c) Raters’ expertise
can be traded by number of raters and thus a variety of raters can
contribute to a study. With these benefits, distributed segmenta-
tion can generate large scale segmentation for research as well as
training and validation of automatic WML segmentation tools.

1 Radhakrishna A., et al. SLIC superpixels compared to state-of-
the-art superpixel methods. IEEE Trans. Pattern Anal. Mach.
Intell 34.11 (2012)
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Identification of cortical and subcortical correlates of
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Objective: To identify correlations between specific brain regions
andperformance in neuropsychological tests evaluating different
cognitive functions in a large series of patients with multiple scle-
rosis (MS).

Methods: A total of 375 patients were evaluated with a compre-
hensive neuropsychological battery and with magnetic resonance
imaging. Voxel-based morphometry with Statistical Parametric
Mapping was conducted to analyse the correlation between cogni-
tive performance and grey matter damage.

Results: The following correlations were found: Corsi block-tap-
ping test with right insula; Trail Making Test with caudate nucleus,
thalamus, and several cortical regions including the posterior cin-
gulate and inferior frontal gyrus; Symbol Digit Modalities Test
with caudate nucleus, thalamus, posterior cingulate, several fron-
tal regions, insula, and cerebellum; Stroop Color and Word Test
with caudate nucleus and putamen; Free and Cued Selective
Reminding Test and Rey-Osterrieth Complex Figure with thala-
mus, precuneus, and parahippocampal gyrus; Boston Naming Test
with thalamus, caudate nucleus, and hippocampus; semantic ver-
bal fluency with thalamus and phonological verbal fluency with
caudate nucleus; and Tower of Londontest with frontal lobe, cau-
date nucleus, and posterior cingulate.

Disclosure

Our study provides valuable data on the cortical and subcortical
basis of cognitive function in MS. Neuropsychological tests
mainly assessing attention and executive function showed a stron-
ger association with caudate volume, while tests primarily evalu-
ating memory were more strongly correlated with the thalamus.
Other relevant regions were the posterior cingulate/precuneus,
which were associated with attentional tasks, and several frontal
regions, which were found to be correlated with planning and
higher order executive functioning.

ocCT
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Correlation between retinal Optical Coherence
Tomography Measures and cognitive/physical disability in
patients with early multiple sclerosis: a prospective study

N.K. El Ayoubi!2, M. Baalbaki2, H. Darwish?#, B.

Yamout'#4, S.J. Khoury'2

INeurology, American University of Beirut, ’Nehme and Therese
Tohme Multiple Sclerosis Center, American University of Beirut
Medical Center, *Hariri School of Nursing, *Nehme and Therese
Tohme Multiple Sclerosis Center, American University of Beirut,
Beirut, Lebanon

Introduction: Multiple Sclerosis (MS) is a chronic inflammatory
disease associated with cognitive impairment. Optical Coherence
Tomography (OCT), a non-invasive modality that enables the
measurement of different retinal layers. Changes in the retinal
nerve fiber layer (RNFL) correlate with brain atrophy. We
explored the retinal Ganglion Cell-Inner Plexiform Layer (GCIPL)
and RNFL changes in Relapsing-Remitting MS (RRMS) patients

journals.sagepub.com/home/msj

treated with Fingolimod or Interferon. Correlations between
GCIPL and RNFL changes, and cognitive/physical disability in
early RRMS were explored.

Methods: RRMS patients (with disease duration < 6 years) were
recruited from the MS center between 2014 and 2017. Patients
with at least one eye without clinical optic neuritis; and stable on
treatment for at least 3 months were eligible to participate in the
study. Clinical-demographic variables, physical disability, cogni-
tive function, and OCT were collected at baseline (V1) and during
the second year (V2). The Expanded Disability Status Score
(EDSS), 25 Foot Walk Test (25-FWT), and 9-Hole Peg Test
(9-HPT) were measured. Processing speed was measured using
the Symbol-Digit Modality Test (SDMT).

Results: 48 patients with RRMS (25 on Interferons, 23 on
Fingolimod) with mean (SD) disease duration of 38426 months,
were followed for 22.2 + 7.7 months. No differences between
treatment groups in clinical-demographic characteristics were
found. Patients on Fingolimod had longer mean disease duration
(45.5 £27.8 months) than those on Interferon (30.6 +25.4)
(p=0.045). The pRNFL thickness decreased by 3.27 + 4.3%
between V1 and V2 while GCIPL decreased by 1 + 2% (p<
0.0001). After controlling for age, gender, disease duration, edu-
cational level and depression, pRNFL at V1 correlated with
SDMT (r= 0.5, p=0.001) and 9-HPT (r= -0.35, p=0.02) at V2;
similarly GCIPL at V1 correlated with SDMT (r= 0.35, p=0.024)
and 9-HPT (r=-0.32, p=0.034) at V2.

Conclusion: RNFL atrophy was more pronounced than GCIPL
atrophy during the study period. Baseline OCT measures corre-
lated with SDMT and 9-HPT after 2 years, supporting a role for
retinal OCT as a disease progression marker in MS.
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The role of optical coherence tomography as a predictor
of cognitive impairment in multiple sclerosis

C.Lima!, R. Varelal!, O. C.d’Almeida?34, C. Alves23+4,

R. Bernardes*?, I. Santana!->5, M. Castelo Branco?3#, L.
Sousa!, S. Batista!

INeurology, Centro Hospitalar e Universitario de Coimbra,
2Institute for Biomedical Imaging and Life Sciences (IBILI),
3Centre for Neuroscience and Cell Biology (CNC).IBILI,
Institute for Nuclear Sciences Applied to Health (ICNAS),
SFaculty of Medicine, University of Coimbra, Coimbra, Portugal

Background: Retinal layer (RL) atrophy has previously been
shown to correlate with brain atrophy in multiple sclerosis (MS),
leading to increasing interest in the role of optical coherence
tomography (OCT) as a possible indirect marker of neurodegen-
eration in MS. MS-related cognitive impairment can occur in all
stages of the disease, including earlier and more ‘benign’ forms.

Multiple Sclerosis Journal 2018; 24: (S2) 738-980



866

ePosters 24(S2)

However, current data about the relationship of RL atrophy and
cognition in MS patients is scarce.

Aim: To investigate the relationship between retinal layer atrophy
and cognitive impairment in MS.

Methods: Sixty consecutive MS patients and 60 healthy controls
(HC) were enrolled, matched by sex, age and education level. The
patients were further divided according to the presence (MSON,
n=21) or absence (MSNON, n=36) of previous optic neuritis. All
participants were assessed with a standard neuropsychological bat-
tery for MS (MACFIMS), with cognitive impairment being defined
as a defect in two or more domains; and underwent OCT scanning.
Thickness measures were obtained for each individual RL.
Results: Overall, patients with MS showed a significant thinning
of internal RL, including retinal nerve fibre layer (RNFL), gan-
glionar cell layer (GCL) and internal plexiform layer (IPL), com-
pared to HC (p< 0.001 for all variables). These RL were also
significantly reduced in both groups of MSNON (p=0.001 for
RNFL and p< 0.001 for all other RL) and MSON (p< 0.001 for all
variables) patients compared to HC. As expected, HC outper-
formed patients in all cognitive domains. There were no signifi-
cant differences in RL thickness between MS patients with
cognitive impairment (n=34; 56.7%) and those with normal cog-
nitive performance (n=26; 43.3%). IPL thickness in MS group
correlated modestly with scores for Symbol Digit Modalities Test
(r=0.332 p=0.012) and Judgment of Line Orientation Test (r=0.280
p=0.035). However, no correlation was found when excluding
MSON patients. No correlation between RL thickness and cogni-
tive performance was found for all other RL or cognitive domains.
Conclusion: While there was a relationship between RL atrophy
and impairment in cognitive tests dependent on visual ability in
patients with previous optic neuritis, RL thickness did not globally
correlate with cognitive impairment in our sample. We believe
that further studies with prospective evaluation are warranted to
clarify this relationship.
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Cross-sectional OCT study of ON and non-ON MS eyes:
non-effect of smoking exposure

M. Rosso, D. Kimbrough, C. Gonzalez, B. Glanz, B.
Healy, T. Chitnis

Brigham and Women'’s Hospital, Harvard Medical School,
Boston, MA, United States

Objective: The objective of this cross-sectional study was to
assess the association of smoking history in multiple sclerosis

Muttiple Sclerosis Journal 2018; 24: (S2) 738-980

(MS) subjects on retinal nerve fibre layer (RNFL) and combined
ganglion cell-inner plexiform (GCIP) thinning measured by optic
coherence tomography (OCT).

Background: OCT is a relatively novel technique that has gained
increasing support in MS research. Cigarette smoking has been
widely acknowledged as a risk factor and a prognostic factor for
MS patients.

Methods: 112 MS patients were recruited from the Brigham and
Women’s Hospital. Spectralis OCT scans acquired macular thick-
ness and peripapillary RNFL measurements with automated seg-
mentation. 9 peripapillary RNFL thickness and 14 macular GCIP
layer thickness measurements were acquired using the segmenta-
tion software. After scanning, the quality of the scan was reviewed:
when multiple valid scans were available, the highest quality
scans for each eye were selected. Multivariable linear mixed
effects regression model assessed change in RNFL and GCIP
measurements with fixed effects for smoking history while adjust-
ing for ON eye status, age, disease duration, and sex.

Results: 102 out of 112 MS patients responded to a smoking his-
tory questionnaire, 46 (45.10%) were ever-smokers and 56
(54.90%) were never-smokers. There were no statistically signifi-
cant differences in retinal thickness measurements between never-
smokers and ever-smokers: smokers had lower GCIP total macular
volume (1.76 mm3 vs. 1.79 mm?3, f=-0.0005, p=0.9927), higher
mean global RNFL (86.25 pm vs 85.56 um, f=1.7133, p=0.5410),
and lower papillomacular bundle thickness (47 um vs 49 um,
=-2.4516, p=0.4683).

Conclusion: Our study shows no significant difference in RNFL
and GCIP thickness between ever-smokers and never-smokers. In
spite of being a recognised risk factor for MS onset and disease
severity, smoking did not impact retinal thickness as measured by
OCT measurements.
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Neuropsychology
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Expanding access to cognitive screening for individuals
with multiple sclerosis: preliminary examination of two
free web-based processing speed tests compared to the
Symbol Digit Modalities Test

J. Bhattarai, A. Hughes, M. Beier
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Introduction: Over half of people with multiple sclerosis (MS)
experience neurocognitive dysfunction, which contributes to sig-
nificantly diminished quality of life and loss of employment.
Traditional neuropsychological tests that are validated in individ-
uals with MS, like the Brief International Cognitive Assessment
for MS (BICAMS), require in-person testing and thereby lead to
multiple barriers for research participants and patients. In con-
trast, the Many Brains Project (MBP) is an alternative, open-
source, web-based cognitive battery that can overcome these
obstacles. The MBP offers two tests of processing speed: the Digit
Symbol Coding (DSC), which is similar to the BICAMS’ Symbol
Digit Modalities Test (SDMT); and the Forced Choice (FC), a
reaction time measure.

Objective: To assess the concurrent validity of the DSC and FC
processing speed tests with oral and written versions of the SDMT.
Methods: Data from 19 participants with MS were collected as
preliminary data for a larger ongoing study of individuals with
MS and health controls. Participants completed a series of neu-
ropsychological tests in-person, including the SDMT (oral and
written versions) from the BICAMS, and the computerized DSC
and FC processing speed tests from the MBP battery. Pearson
product-moment correlations were calculated between each ver-
sion of SDMT and each of the two MBP processing speed tests
(DSC and FC). Significant correlations were followed by paired-
sample #-tests. Bland-Altman plots were constructed at the 95%
confidence interval to assess agreement between the SDMT and
MBP measures.

Results. Strong, significant correlations demonstrated concurrent
validity between the DSC and both versions of the SDMT (oral:
= .85, p <.001; written: » = .82, p <.001). Correlations were not
significant between the FC and either version of the SDMT (oral:
r=.23, p =.35; written: r = .07, p = .77). Paired sample ¢ tests
demonstrated no significant differences between the DSC and
either version of the SDMT (all ps > .05). Bland-Altman plots
demonstrated excellent agreement between the DSC and each ver-
sion of the SDMT.

Conclusion. Preliminary findings suggest that the DSC subtest of
the MBP online battery is comparable to the SDMT. Future
research may consider using the DSC as an alternative to the
SDMT, especially for remote, web-based studies.
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Functional MRI correlations between fatigue and
cognitive performance in patients with relapsing remitting
MS

D. Iancheval, A. Trenoval, G. Slavov!, K. Terziyski?, S.
Kandilarova3#4, S. Mantaroval-’, Z. Zahariev!

!Department of Neurology, 2Department of Pathophysiology,
3Department of Psychiatry and Medical Psychology, ‘Research
Center for Translational Neuroscience, Medical University
Plovdiv / Medical Faculty, *Military Medical Academy, Plovdiv,
Bulgaria

The correlation between fatigue and cognitive performance in
Multiple sclerosis (MS) is well reported, but the intimate mechanisms
of the fatigue impact on cognition are not fully defined yet. The com-
bined assessment with neuropsychological testing and functional
MRI (fMRI) has revealed an opportunity for investigating complex
compensatory mechanisms involved in cognitive functioning.

The aim of this study is to investigate blood oxygen level depend-
ent (BOLD) activations in relapsing-remitting MS (RRMS)
patients with and without cognitive dysfunction and the impact of
fatigue on cortical activations.

Forty-two patients diagnosed with RRMS according to
McDonald’s criteria (2010) in remission phase were enrolled in
the study. Cognitive functioning was assessed by Symbol Digit
Modalities Test (SDMT). Cut -off point of a total score of 55 on
the SDMT was used to divide the patients in two groups: cogni-
tively impaired (CI) - SDMT score equal to or below 55 points
and cognitively preserved (CP) - SMDT score above 55 points.
Fatigue was assessed by Modified Fatigue Impact Scale (MFIS).
The fMRI scanning was performed on a 3T MRI using PVSAT
paradigm as a cognitive task. Data were analysed with statistical
parametric mapping 12(SPM12) software.

Between-group analysis revealed increased activations in left
Brodmann area (BA) 40 in CP patients compared to CI ones (p<
0.001 uncorrected). Regression analysis yielded increased activa-
tions in left BA 40, right BA 40 and left BA6 in patients with
higher MFIS score. Stronger BOLD activation in left BA 31 was
associated with lower MFIS score (FWE, p< 0.05).

The differences in BOLD activations suggest presence of cortical
reorganisation in our CP patients. The impact of fatigue on corti-
cal activation during cognitive task is demonstrated by incon-
formity of activated areas depending on the MFIS score.
Activation in BA 40 may represent a mechanism for diminishing
fatigue impact on cognitive functioning in CP patients.
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The impact of psychological resilience on cognitive and
physical measures of disability in multiple sclerosis

S. Klineova, M. Fabian, G. Pelle, C. Lewis, J. Sumowski
Corinne Goldsmith Dickinson Center for Multiple Sclerosis,
Icahn School of Medicine at Mount Sinai, New York, NY, United
States

Introduction: Resilience, a dynamic process of positive adapta-
tion to notable adversity, results in psychophysical stability and
higher quality of life. The increasing focus on wellness promotion
in Multiple Sclerosis (MS) offers opportunity to further study the
role of resilience in MS. We have previously shown the independ-
ent contribution of resilience in disability in MS. In this project we
further analyzed the impact of resilience on more comprehensive
assessments of cognitive and motor function.

Objective: To characterize impact of psychological resilience on
measures of cognitive and physical disability in MS.

Aims: To assess a role of psychological resilience in MS.
Methods: Patients with early MS (165 RRMS, 20 CIS; < 5 years
diagnosed; median EDSS = 1.0) completed the Connor-Davidson
Resilience Scale 10 item (CD-RISC-10): a well-established meas-
ure of psychological resilience. Composite measures of Cognitive
Efficiency (Symbol Digit Modalities Test, Stroop, Pattern
Comparison, Decision Speed), Memory (Story Recall Test, Brief
Visuospatial Memory Test-R, CANTAB PAL, Verbal Paired
Associates), and Motor Function (Nine Hole Peg Test, Grooved
Pegboard, Finger Tapping, Grip Strength) were derived. Partial cor-
relations controlled for age, sex, education, and premorbid intelli-
gence were used.

Results: Higher resilience was associated with better performance
on composite measures of cognitive efficiency (r=.197, p=.008) and
motor function (r=.293, p< .001), but not memory (r=.063, p>.10),
controlling for age, sex, education, and premorbid intelligence.
Discussion: Persons with greater psychological resilience demon-
strated greater cognitive efficiency and motor function. Although
the underlying mechanism of this relationship requires further
study, current results emphasize the importance of resilience in
MS and as a potential target for intervention. Further studies are
needed to understand and build psychological resilience in per-
sons with MS.
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Cognitive impairment in multiple sclerosis is reflected by
increased susceptibility for sound-induced flash illusion
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C. Forch

Department of Neurology, Goethe University Hospital, Frankfurt
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Multiple sclerosis (MS) patients are rarely referred to a neuropsychol-
ogist and their cognitive deficits remain undetected until they grow to
an alarming extent. Relying exclusively on a brief clinical examina-
tion is not suitable for identifying patients who should be referred to a
more elaborate neuropsychological examination. A more precise,
inexpensive as well as easy to apply screening tool is urgently required.
We employed the sound-induced flash illusion (SiFi), a multisensory
perceptual illusion, where a single visual flash is presented together
with an auditory beep. If shortly thereafter (< 150 ms stimulus onset
asynchrony, SOA) a second auditory beep is presented, most of the
subjects perceive two instead of one visual flash, e.g. the inputs from
the two different sensory modalities fuse and the subjects perceive a
second, non-existing visual flash. Healthy subjects usually perceive
this illusion if the SOA is less than 150 ms. For SOAs > 150 ms the
illusion is less frequently or not perceived at all. However, patients
with mild cognitive impairment report seeing the second visual flash
even at SOAs up to 300 ms (Chan et al., 2015). Therefore, we per-
formed the SiFi task as well as an extensive neuropsychological test-
ing in 95 subjects (39 patients with relapse-remitting MS (RRMS), 16
subjects with progressive multiple sclerosis (PMS) and 40 healthy
control subjects (HC)). MS patients reported more frequently the SiFi
as compared to HC as well as compared to control, non-illusion condi-
tions (ANOVA interaction, p < 0.05). Essentially, patients with pro-
gressive type of MS continued to perceive the SiFi even at SOAs up to
300 and 500 ms. Furthermore, MS patients’ performance on cognitive
measurement was significantly lower as compared to HC in tests
measuring working memory, attention, concentration, speed of infor-
mation processing as well as visuospatial memory and constructional
ability. A linear regression demonstrated that the number of failed neu-
ropsychological tests in MS patients was predicted by their perfor-
mance in the SiFi task for the longest SOA of 500 ms but not by age or
years or education. These findings support the notion that similar
mechanisms of cognition and multisensory perception are impaired in
MS, most prominently in progressive MS. One possible mechanism is
the disruption of brain connectivity in MS due to neuroinflammatory
processes. SiFi could be used as a surrogate marker for cognitive
impairment in MS.
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Cognitive-motor interference while walking in people
with multiple sclerosis: a potential maker of functional
impairment?
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Introduction: Cognitive-motor interference (CMI) produced by
simultaneous performance of a cognitive and motor task has been
proposed as a valid marker of daily life impairment in people with
Multiple Sclerosis (pwMS).

Objectives and Aim: To assess the CMI in pwMS and to explore
its association with neuropsychological and other clinical
variables.

Method: The dual task (DT) consisted on the performance of both
cognitive (i.e. verbal fluency test) and motor (i.e. walking) tasks
independently or baseline (BL), both tasks simultaneously at best
capacity or double prioritization (DP), and performing only the
cognitive task at best capacity while comfortably walking or cog-
nitive prioritization (CP). Mean contrasts were conducted to com-
pare DT performance between pwMS (N=11; remittent-recurrent
course; mean EDSS= 2.364 + 1.64) and healthy controls (HC)
(N=11). Intragroup comparisons and correlations between DT
parameters and neuropsychological and clinical variables were
performed.

Results: Both groups were statistically similar concerning age,
sex and educational level; and different in SDMT scores, 5-Digit
Test, BDI-II, D-FIS, and MSQOL-54. In DT, PwMS walked sig-
nificantly less distance in all conditions and, during CP provided
less number of correct words than HC. There were no differences
in cognitive performance between conditions in pwMS nor in HC.
PwMS walked significantly less distance in DP vs BL, in CP vs
BL, but there were no differences in DP vs CP; whereas HC
walked less distance in CP vs BL and in CP vs DP, with no differ-
ences in DP vs BL. In pwMS, a greater number of correct words
in CP was associated with better general cognitive function
(SDMT), higher cognitive flexibility (5-Digit Test) and with time
since the last relapse. Moreover, the distance walked in BL and
DP correlated negatively with EDSS scores. The distance walked
in CP correlated with a measure of fatigue (D-FIS) and self-
reported quality of life (MSQOL-54), and the distance in DP cor-
related with those measures as well and with cognitive flexibility
(5-Digit Test).

Conclusions: PwMS and HC perform differently the DT. PWMS
tend not to prioritize when required, which may potentially be due
to an impairment in cognitive control in situations where their
limited-capacity resources would be exceeded. Moreover, CMI
measures correlate with various clinical and neuropsychological
variables, which also supports the idea that CMI might offer an
ecologic measure of functional impairment of pwMS.

Disclosure

B. Postigo-Alonso: nothing to disclose
A. Galvao-Carmona: nothing to disclose
C. Conde-Gavilan: nothing to disclose
A. Jover: nothing to disclose

S. Molina: nothing to disclose

journals.sagepub.com/home/msj

M.A. Penia-Toledo: nothing to disclose
R. Valverde-Moyano: nothing to disclose
E. Agiiera: nothing to disclose

EP1536

The relationship between incidental learning and
executive functions in relapsing remitting multiple
sclerosis patients

A. Galiani, F. Pagani Cassara, V. Sinay, M. Roca, D.

Bruno

Institute of Translational and Cognitive Neuroscience (INCyT),
INECO Foundation, Favaloro University, Buenos Aires,
Argentina

Background: Cognitive impairment is a frequent feature in
relapsing remitting multiple sclerosis (RMMS), with prevalence
rates ranging from 40 to 65%. Executive functions (EF) are fre-
quently afected in MS. Incidental learning refers to the ability of
learning new information without having the intention to do it. EF
are neccesary for incidental learning, however, to date, there are
no studies about the relationship between them in relapsing remit-
ting MS patients.

Objectives: To evaluate the performance on EF and incidental
learning task in RMMS patients in order to get a deeper under-
standing of their cognitive profile.

Methods: A complete neuropsychological test battery was per-
formed on 30 relapsing remitting MS patients and 30 healthy con-
trols. This battery included the digit symbol substitution test
(WAIS 1II) (incidental learning), Rey complex figure test (inci-
dental learning) and an ecological incidental learning test. The
patients group had a mean age of 40.90 years (SD=10.04), 16.70
years of formal schooling (SD=2.69), a mean premorbid esti-
mated 1Q of 103,92 (SD=6.10), 3,40 years of progression
(SD=4.33) and a mean EDSS score of 1.87 (SD=2.20). Control
group had a mean age of 36.77 (SD=7.53), 17.31 years of formal
schooling (SD=2.70) and a mean premorbid estimated 1Q of
104.94 (SD=6.42).

Results: We found significant differences in the performance on
executive screening tests (p< 0,00), phonemic verbal fluency (p<
0,01), PASAT 3" (p< 0,00), symbol search test (p< 0,00), digit sym-
bol substitution test (p< 0,00), processing speed index (p< 0,00), Rey
complex figure test (incidental learning, p< 0,00) and in the ecologi-
cal incidental learning test (p< 0,00) between groups. Positive cor-
relations were observed on the incidental learning test, executive
screening test, working memory test and processing speed index.
Conclusions: The incidental learning is impaired in RMMS
patients and it is influenced by executive dysfunction. These
results are important to understand these patients cognitive prof-
lile in clinical setting, specialiy in rehabilitation context.
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EP1537
Decision making under explicit risk and prefrontal and
thalamus volumes in multiple sclerosis patients

Y. Aladro Benito!, M. Cerezo Garcia?, J.M. Sanchez
Reyes?, S. Rubio Fernandez?, J. Fernandez?*, R. Garcia®, L.
Lopez-Alvarez’

!Neurology, ?Hospital Universitario de Getafe, 3Universidad
Autonoma de Madrid, Madrid, *Hospital Centro Médico de
Asturias, >Universidad de Oviedo, Oviedo, Spain

Background: Executive dysfunction in multiple sclerosis (MS)
has generally been partially approached, being working memory
(WM) and verbal fluency more frequent analyzed. Only a few
studies have focused on decision making (DM) process, mainly
using tasks without explicit risk, which do not allow differentia-
tion of DM cognitive components (impulsivity, WM, flexibility,
emotion). Data are limited about relationship between DM pro-
cess and regional brain volumes.

Objective: to evaluate DM process under explicit risk in multiple
sclerosis patients and its relationship with prefrontal and thalamus
volumes.

Methods: Cambridge Gambling Task (CGT) was used to assess DM
process by a prospective and controlled study in 102 MS patients (68
female, aged 42,7+ 9 and EDSS 1,86+1,3) and 55 matched healthy
controls. CGT evaluates DM process under explicit risk. All patients
also underwent another prefrontal task (WM, flexibility and plan-
ning) of CANTAB battery, SDMT and PASAT, in order to assess
their influence in DM process by a multiple lineal regression. Finally,
the relationship between MD and volumes of thalamus, lateral orbito-
frontal and caudal middlefrontal (measured using Free Surfer) was
analyzed using a lineal regression model.

Results: MS patients showed respect to controls a significant
longer deliberation time to make a decision (p=0.037), greater
impulsivity (delay aversion p =0.012), less rational choices (qual-
ity of DM p=0.002) and worse risk adjustment (p=0.040).
Flexibility task explained impulsivity (R?>=0.12, p=0.003) and risk
taken (R?=0.07, p=0.025). Lateral-orbitofrontal and thalamus vol-
umes predict impulsivity, quality of DM and deliberation time.
Conclusions: MS patients showed impairment in MD process
under explicit risk conditions with and minor effect of flexibility
in impulsivity and risk taking. Lateral-orbitofrontal and thalamus
volumes seem predict DM process.
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Abnormal network connectivity related to social cognition
in relapsing remitting multiple sclerosis

Muttiple Sclerosis Journal 2018; 24: (S2) 738-980

T. Labbe!, M. Zurita?, C. Montalba?, E. Ciampi?>3, J.P.

Cruz?, R. Uribe?3, M. Vasquez?, S. Uribe?, N. Crossley?,

C. Carcamo?

Pontificia Universidad Catolica de Chile | Neurology,
2Pontificia Universidad Catdlica de Chile, 3Hospital Dr. Sotero
del Rio, Santiago, Chile

Introduction: Multiple Sclerosis (MS) is a source of disability
and cognitive declining in young patients. Social cognition and its
subcomponents, Social Perception and Theory of the Mind, have
focused an increasing interest. Nevertheless, the definition of a
specific pattern of socio-cognitive impairment and the underlying
structural and functional correlates remain undefined.

Objective: To better understand the underlying structural and
functional correlates of Social Cognition impairment in MS.
Methods: Relapsing-remitting (RR) MS patients and healthy con-
trols underwent a full neuropsychological evaluation including
traditional domains and Social Cognition tasks. Structural and
functional Magnetic Resonance Images (MRI) were acquired in a
3T scanner. Volumetric analysis included SIENA and Voxel-
Based Morphometry, while functional included resting state anal-
ysis. Correlations between neuropsychological performance,
structural and functional MRI were assessed.

Results: We recruited 118 Subjects (50 Healthy Controls and 68
RR-MS Patients) obtaining a young sample (37,43 + 11,2 years
old vs. 37,97 + 10,76 years in control group, p-value=0,765), with
a short disease duration (Median 4,5 years), and higher functional,
educational and job status. This was also a low disability sample.
Even in the absence of significant traditional cognitive impair-
ment, lower performance in social cognition tasks was observed
among patients. The structural analysis has shown regional com-
promise of areas as Insula, Caudate, Cingulate and Medial Frontal
Gyrus, also correlated with performance in the considered tasks.
On the other hand, the same areas found in structural analysis
exhibit functional changes in patients, showing both increase and
decrease in functional connectivity, representing facilitated and
impaired information flow between relevant cortices.
Conclusion: Social Cognition exhibits a specific pattern of
impairment since earliest stages of the disease even when physical
or cognitive disability is absent. It appears to be related to the
preferential structural compromise of cortical areas strongly
involved in the processing of social information. Functional find-
ings support this notion by reflecting the altered flow of informa-
tion from socially relevant nodes to the entire brain. Also, our
results are compatible with the principles of neural compensation
as observed in different cases of brain damage.
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Baseline cognitive function of patients with relapsing
remitting multiple sclerosis is associated with therapeutic
response to natalizumab

D. Golan'2, M. Gudesblatt?, J. Srinivasan3, M. Zarif3,

B. Bumstead?, L. Fafard?, C. Sullivan*>, K. Blitz3, M.
Buhse3€, J. Wilken*?

!Department of Neurology, Lady Davis Carmel Medical Center,
2Ruth and Bruce Rappaport Faculty of Medicine, Technion

- Israel Institute of Technology, Haifa, Israel, 3South Shore
Neurologic Associates, Patchogue, NY, *Neuropsychological
Associates, Fairfax, VA, *Department of Neurology and
Washington Neuropsychology Research Group, Georgetown
University Hospital, Washington DC, WA, $Stony Brook
University, Stony Brook, NY, United States

Background: Cognitive dysfunction of patients with multiple
sclerosis (PwMS) has been correlated with brain atrophy and neu-
rodegeneration. We hypothesized that potentially treatable inflam-
matory mechanisms are also important for the pathogenesis of
cognitive dysfunction of PwMS. If so, cognitive dysfunction may
predict therapeutic response to potent, anti-inflammatory disease
modifying drugs.

Aim: To explore whether the therapeutic response to natalizumab
is modified by baseline cognitive function or level of disability
(EDSS).

Methods: 76 relapsing-remitting PWMS completed a standard-
ized validated computerized cognitive assessment battery
(NeuroTrax) with analysis of age-and education-adjusted indi-
vidual cognitive domain scores and a global cognitive (average)
summary score (GCS). Cognitive scores and EDSS were evalu-
ated twice: at baseline and after a time interval of 9-27 months of
treatment with natalizumab. Repeated measures ANOVA was
used to estimate the effects of baseline EDSS and GCS on the
changes in EDSS and GCS after treatment, while controlling for
the inter-evaluation time.

Results: 76 PwWMS were evaluated [female: 54 (71%); EDSS
3.54£2; education: 14.842.7 years; time between evalua-
tions:16.8+4.6 months]. A significant interaction was found
between baseline global cognitive score and change in EDSS after
natalizumab infusions [F(1,71)=4.6, P=0.035]. EDSS and GCS
changes after natalizumab were not significantly modified by base-
line EDSS. In line with our hypothesis, patients with low baseline
cognitive scores (GCS of at least 1SD below age- and education-
adjusted average) showed greater improvement in EDSS after
treatment compared with patients with better cognitive function at
baseline. GCS scores were also improved after natalizumab
[F(1,71)=6.3, P=0.02]. An improvement of at least 0.5SD in GCS
was noted in 17% of the patients.

Conclusion: Cognitive impairment predicts therapeutic response
to natalizumab and may improve after treatment with natali-
zumab. Cognitive dysfunction in PwMS may not necessarily
imply irreversible brain damage, but may be also due to ongoing
inflammation that is amenable to treatment.
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All authors have nothing to disclose
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Social cognition deficits in early multiple sclerosis

L. Crivelli, I.L. Calandri, B. Helou, M.P. Fiol, M.C.
Ysrraelit, L. Negrotto, R.F. Allegri, J. Correale
FLENI, Buenos Aires, Argentina

Background: Cognitive impairment and deficits in social cogni-
tion (SC) have been reported to affect a highly variable percentage
of patients with Multiple Sclerosis (MS). However, SC has not
been thoroughly explored in the initial stages of the disease.
Objectives: To study different components of SC including the-
ory of mind, empathy and emotion recognition in patients with
early MS.

Methods: Patients were recruited from the outpatient MS clinic at
the Raul Carrea Institute for Neurological Research (FLENI) by
attending neurologists. Thirty-four relapsing-remitting MS
patients, fulfilling 2017 McDonald criteria, with < 2 years disease
duration and scores <2 on EDSS, were included. Thirty subjects
matched for age, gender, and educational level, recruited from a
local volunteer group, served as controls. Both groups underwent
complete neuropsychological evaluation (Rao BRB). Social
Cognition was assessed using the International Affective Picture
System (emotional processing), The Mind in the Eyes Test the
Empathy Quotient, and the Faux Pas Test. Neuropsychiatric scales
were also administered (HADS, Apathy Evaluation Scale).
Results: Groups did not differ significantly in age, sex, educational
level or in the neuropsychiatric scales that assessed depression,
anxiety and apathy. Patients showed significant deficits in cognitive
tests of verbal memory, executive functions and language (Rao
BRB). Social cognition assessment showed that patients presented
greater difficulties in Reading the Mind in the eyes tests; p =0.014),
in the detection of socially inappropriate behaviors (Faux Pas Test
p=0.009) and a positive bias was observed in the interpretation of
neutral images in the emotional reactivity test (IAPS p =0.023). No
differences were observed in the Empathy Quotient performance.
Conclusions: Patients with early MS present disorders in cogni-
tive functions and social cognition. Social cognition deficits are
an important component of cognitive functioning and must be
taken into account in early MS patients. They have strong impact
on social functioning and quality of life. Future research is needed
to study the longitudinal course of these disorders.
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Impaired natural viewing behaviour reflects cognitive
impairment in multiple sclerosis- an eye-tracking study
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Cognitive impairment can be one of the major deficits multiple
sclerosis (MS) patients are suffering from. Still cognitive defi-
cits are not frequently examined and diagnosed due to the lim-
ited time of Neurologists and Neuropsychologists. It is well
known that even mild cognitive deficits can lead to a loss in
quality of life as patients complain about problems in their daily
life. Therefore we tested if impaired natural viewing behaviour
reflects cognitive impairment in MS. We used the BOiS - Berlin
Object in Scene Database (Mohr et al., 2016) which includes
photographs of naturalistic scenes with a typical object at two
different locations - expected versus unexpected location - and
one where the target object is absent. 105 of those photographs
were rated into three different categories depending on the dif-
ficulty. We measured the reaction times and used eye-tracking in
92 subjects (53 patients with relapse-remitting MS and with pro-
gressive multiple sclerosis and 39 healthy control subjects).
Reaction times differed between the patients and healthy con-
trols as well between the different difficulty and object location
(expected, unexpected and missing). Furthermore, eye-tracking
of natural viewing behaviour differentiated between MS patients
and healthy subjects and was linked to cognitive impairment.
Natural viewing behaviour as measured with eye-tracking can
therefore be used as a predictive tool to evaluate which MS
patients should undergo a detailed neuropsychological
examination.

Disclosure

Johannes Gehrig was supported by travel grant from Novartis.
Yavor Yalachkov was supported by travel grants from Novartis
and Genzyme and received honoraria for active participation in
advisory boards as well as speaking honoraria by Genzyme and
Roche. Christian Forch received speaking honoraria and hono-
raria for active participation in advisory boards from TEVA,
Roche, and Genzyme.

EP1542
Neuropsychological correlates of fatigue in multiple
sclerosis
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Fonctionnelles, 3Service de Neurologie, Hopital Henri Mondor,
Assistance Publique - Hopitaux de Paris, Créteil, France,
“Neurology Division, Lebanese American University Medical
Center Rizk Hospital, Beirut, Lebanon

Background: Fatigue is a frequent and debilitating symptom in
patients with multiple sclerosis (MS). It could affect up to 90 % of
cases during their disease course. Yet, the pathophysiology of MS
fatigue remains unclear.

Objectives: This work aims to assess the neuropsychological cor-
relates of MS fatigue.

Muttiple Sclerosis Journal 2018; 24: (S2) 738-980

Methods: Thirty-eight adult MS patients were enrolled. Patients
were excluded if they had relapse in the last three months, exces-
sive daytime sleepiness as per Epworth Sleepiness Scale score >
10, clinical depression as per Beck Depression Inventory score >
19 or other neuropsychiatric diagnoses. Patients were classified as
fatigued and nonfatigued based on the Modified Fatigue Impact
Scale. They underwent a neuropsychological evaluation that
included the Symbol Digit Modalities test, the Hospital Anxiety
and Depression Scale, and the Toronto Alexithymia Scale.
Results: There was no significant group difference (non-
fatigued versus fatigued) with regard to age, gender, education,
MS type, expanded disability status score, duration of disease
or the progressive phase of illness. Compared to non-fatigued
patients, those with fatigue had higher anxiety (3.88+1.93 vs.
6.14+£3.47, p=0.016), depression (4.00£2.72 vs. 6.05£2.60, p =
0.023) and alexithymia scores (45.35+11.53 vs. 53.4349.52; p =
0.023). Direct correlations were found between fatigue and
each of anxiety (p = 0.001), depression (p = 0.000) and alex-
ithymia (p = 0.019).

Conclusions: These results support the existence of common
underlying mechanisms for fatigue and anxiety/depression and a
bidirectional interaction between these symptoms. In other words,
the more the individuals are tired, the more they feel demotivated
and melancholic, and the more they become worried and preoc-
cupied with the future. The generation of this ill-being state would
contribute to the accentuation of fatigue which would in turn gen-
erate new fears and negative thoughts. Thus, individuals would
enter a difficult to manage vicious cycle. Our findings also sug-
gest that autonomic hyperarousal and amplification of somatic
complaints, generally described in the context of alexithymia,
could influence the patients’ experience and perception. Saying
differently, in alexithymic patients who have difficulty analyzing
and describing their own emotions, the underlying sympathetic
hyperactivity may increase the tendency of patients to intensify
their bodily sensations and thus exaggerate their perception of
fatigue.
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and episodic memory performance in multiple sclerosis
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Background: The ability to generate memory strategies is a rele-
vant factor in episodic memory, nevertheless no memory test has
been designed to assess the relationship between executive func-
tions (EF) and memory (MEM) in multiple scleroris (MS).
Goals: To evaluate if the Test of Memory Strategies (TMS) allows
to assess the relationship between EF and episodic MEM; and to
study the relevance of the level of the organization of the material
in MEM performance in MS.

Methods: We selected 49 patients with remitting-relapsing MS
and 47 healthy controls (HC) matched in age and educational
level. MS sample was assessed with a neuropsychological bat-
tery and classified in 3 groups: no cognitive impairment (NCI),
mild cognitive impairment (MCI) and moderate cognitive
impairment (ModCI). TMS was administered to all groups. TMS
evaluates incidental and immediate MEM including 5 word lists
with increasing external organization presented serially: T1,
incidental learning task with no phonemic (PH) or semantic
(SEM) relations; T2, explicit learning task with no PH or SEM
relations; T3, explicit learning task distributed in two SEM cat-
egories randomly presented; T4, explicit learning task distrib-
uted in two organized SEM categories; TS5, explicit learning task
distributed in two organized SEM categories previously
announced. We analyse differences for TMS performance among
HC and MS groups.

Results: A Group X Level of cognitive impairment ANOVA
revealed statistically significant differences (p< 0.001) for T3, T4
and T5; Post-hoc analysis showed that HC obtained better results
than all the patients groups. When considering the degree of cog-
nitive impairment (CI) all MS groups presented a significant dec-
rement of correct answers for T5 (p< 0.001); and CI groups
obtained significant poorer performance (MCI for T3 and ModCI
for T3 and T4, p< 0.01)) than NCI.

Conclusion: We find no incidental memory differences between
MS and HC. Analysis according to CI revealed that patients with
MCI show difficulties to take benefit from semantic categories
when randomly presented but no when they are externally organ-
ized, suggesting the presence of early EF symptoms; as cognitive
decline progresses, the ability to take benefit from external organ-
ization and clues also decreases suggesting the existence of mem-
ory problems. We conclude that TMS allows to study relationship
between EF and MEM and provides relevant information about
the course of memory decline in MS.
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in multiple sclerosis
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Introduction: Fatigue is one of the most frequent and interfering
symptoms in persons with multiple sclerosis (PwMS), and it has
physical and cognitive manifestations. Cognitive fatigue (CF), is
difficult to be quantitatively assessed and can be differently
explained: due to an extreme punctual cognitive effort or due to
maintained long-term extenuating effort. Previous research has
suggested PASAT 3” as a measure of cognitive fatigue dividing
the test in two halves and comparing both performances.
Objectives: To assess if a new measure of PASAT 3” can be used
as a more accurate measure of CF using the first and the last 15
items of the test.

Methods: This is an observational, multicenter, case-control
study with PwMS and healthy controls (HC) of the same age and
educational level. MS performed a neuropsychological evaluation
as part of the clinical assistance routine to define the cognitive
profile: no cognitive impairment (NCI), mild (MCI) and moderate
cognitive impairment (ModCI). As CF measure we selected the
first 15 items (15F) from PASAT3” and compare them with the
last 15 items (15L). We considered hits and dyads responses.
Results: 165 PwMS, 71% women with a duration of the disease of
9,9 years and EDSS of 2,2. 50 HC, 58% men showed with similar
age (PwMS M=39,8; HC M=36,9) and years of education (PwMS
M=14,5; HC M=14,6). HC produced more hits (M=10,6; SD=3,2;
p<.012) and dyads (M=9,4; SD=4,4; p< .033) at 15L than PwMS
(hits M=9,2; SD=3,4 and dyads M=7,9; SD=4,4), with no differ-
ence at 15F. When considering cognitive profile, all presented a
decrement of both hits (NCI 15F M=12,6 vs 15L M=9,8; MCI 15F
M=11,1 vs 15L M=9,3; ModCI 15F M=10 vs 15L M=7,7) and
dyads (NCI 15F M=11,8 vs 15L M=8,6; MCI 15F M=10,2 vs 15L
M=7,8; ModCI 15F M=8,5 vs 15L M=6,5).

Conclusion: This 15-15 PASAT analysis seems to be a good alter-
native measure for cognitive fatigue that discriminate patients and
controls. This model focus on the first and last items of PASAT as
we suggest that they might better reflect cognitive effort. Analysis
according to cognitive impairment showed that as cognitive decline
progresses, the number of correct answers in the last part of the test
might suggest a higher rate of cognitive fatigue associated.
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A systematic literature review: the relation between
cognitive functioning and work outcomes in patients with
multiple sclerosis

D.A.M. van Gorp'-?3, K. van der Hiele>34, H.A.M.
Middelkoop?, L.H. Visser!?

!University of Humanistic Studies, Utrecht, °Leiden University,
Leiden, 3Elisabeth-TweeSteden Hospital, Tilburg, ‘National
Multiple Sclerosis Foundation, Rotterdam, SLeiden University
Medical Centre, Leiden, The Netherlands

Background: The majority of MS patients are unable to retain in
the work force. Cognitive dysfunction is increasingly being recog-
nized as an important limiting factor in work participation in
patients with Multiple Sclerosis. This literature review provides a
description, synthesis and interpretation of the existing literature
and identifies gaps and caveats in current knowledge.

Muttiple Sclerosis Journal 2018; 24: (S2) 738-980

Methods: Clinical trials, randomized controlled trials or observa-
tional quantitative studies, published between 1970 and April
2017 in which data on cognitive factors associated with employ-
ment, work functioning or work-related problems were reported,
were included. Papers were manually double checked by two
blinded reviewers.

Results: A total of 41 papers were included of which 4 papers
concerned prospective, longitudinal studies. The majority of stud-
ies reported positive associations between cognitive functioning
and work outcomes (37/41 studies; 90%). Positive associations
were found between work outcomes and global cognitive func-
tioning (8/9 studies; 89%), language (8/17 studies; 47%), process-
ing speed/ working memory (22/26 studies; 85%), new learning
and memory (12/21 studies; 57%), executive functioning (10/16;
63%), intelligence (1/6; 17%) and self-reported cognitive func-
tioning (14/15; 93%). None of the reviewed studies found a rela-
tion between visuospatial processing and work outcomes (0/8;
0%). Models including cognitive measures as well as demo-
graphic (age, education), neurological (disability, fine motor coor-
dination, disease course), and psychological variables (depression,
personality, fatigue) best predicted work outcomes.

Conclusion: By conducting this review we found ample evidence
that objective cognitive functioning (specifically processing
speed/ working memory and executive functioning) and self-
reported cognitive functioning are important independent associ-
ates of work outcomes and should be addressed by healthcare
professionals. Future research could benefit from a standardized
categorization of cognitive tests and a focus on longitudinal
changes in cognition and its relation to work outcomes.
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D.A.M. van Gorp received honoraria for presentations from
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K. van der Hiele received honoraria for consultancies, presenta-
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Performance on a digital neuropsychological test battery
in individuals with relapsing remitting multiple sclerosis
and healthy controls. Normative values

D. Sanchez Rueda!, M. Goldfeder?, F. Pagani Cassara!, V.
Sinay!, T. Torralval, M. Roca!, D. Bruno!

!nstitute of Translational and Cognitive Neuroscience
(INCyT), INECO Foundation, Favaloro University, *Institute
of Translational and Cognitive Neuroscience (INCyT), Buenos
Aires, Argentina

Introduction: The INECO digital neuropsychological test battery
is a valid tool for the assessment of attention, episodic memory,
working memory and processing speed in Multiple Sclerosis
(MS) patients. This battery allows us to make an adequate remote
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assessment of patients cognitive status, being more efficient in
terms of costs and time.

Objectives: To compare the performance on the INECO digital
neuropsychological test battery in individuals with relapsing
remitting MS and healthy controls, in order to obtain normative
values.

Methods: The INECO digital neuropsychological test battery and
a standard neuropsychological assessment was administered to 33
relapsing remitting MS patients and 70 healthy controls in Buenos
Aires, Argentina. Mean age: 39,16 years old (9,011). Every sub-
ject had at least 12 years of education. We used T test to evaluate
the differences between the groups. Alpha score established was
0.05.

Results: Groups did not differ with regard to demographic varia-
bles (age, sex and years of education). We found significant differ-
ences in the performance on IFS, phonemic verbal fluency,
processing speed index (WAIS-III), Rey auditory verbal learning
test and Rey complex figure test between MS patients and con-
trols, in the standart assesment. We also found significant differ-
ences between the two groups in the performance on computerized
test that assessed attention, working memory, processing speed
and episodic verbal and visual memory. Normative values were
matched by age according to the interval superposition strategy.
Conclusions: The INECO digital neuropsychological test battery
is a sensitive tool for the assessment of attention, executive func-
tions and episodic memory in relapsing remitting MS patients. We
obtained normative values for adults (18 to 60 years old).
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Correlation of fatigue with cognitive and emotional
variables in a Portuguese group of multiple sclerosis
patients

T. Miranda!, C. Sousa?, M. Neves3, A. Passos?, M.J. S424
!Neurology, °Centro Hospitalar de Sdo Jodo, Porto, 3ISCTE-
Instituto Universitario de Lisboa, Lisboa, *Faculty of Health
Sciences University Fernando Pessoa, Porto, Portugal

Introduction: Fatigue is a common multi-dimensional symptom
of patients with Multiple Sclerosis (MS), characterised by a sense
of tiredness, exhaustion or a lack of physical and mental energy
that affects physical and cognitive functioning related to their
work, social tasks and daily life. Due to high prevalence of fatigue
in MS, this study aims to identify its modifiable contributing
factors.

Methods: Ninety-five patients (61 females; 34 males) were
included. Aged between 17 and 68 years (M= 38.2, DP=11.1),
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mostly were married (53.7%) and employed (61.1%). The most
prevalent refers to relapsing-remitting type (92.6%), with mean
(SD) disease duration of 6.5 (5.9) years, median EDSS of 1.5 and
median MMSS of 2.0. Fatigue, anxiety/depression, and cognition
were assessed with the Modified Fatigue Impact Scale (MFIS),
Hospital Anxiety and Depression Scale (HADS) and the Brief
International Cognitive Assessment for Multiple Sclerosis
(BICAMS), respectively. A chi-square test of independence was
performed to examine the relation between fatigue and cognitive
impairment, and t-test for independent group’s analysis was con-
ducted to test differences between patients with or without fatigue
(cut-off 37) in BICAMS’ tests. Multivariate analysis was run to
examine correlations between fatigue and cognitive and emo-
tional variables.

Results: We found that 45 patients had fatigue, 38 anxiety, 21
depressive symptoms and 22 were cognitively impaired. Patients
with fatigue were more likely to show cognitive impairment (X?
(1, N=95)=10.27, p< 0.01) as they performed worse than patients
without fatigue in all cognitive tests (SDMT (#93)= 5.41, p=
.000), CVLT (#(93)=4.03, p=.000), BVMT (#(93)=2.80, p=.006).
Analysis showed a negative association between fatigue and all
cognitive tests (specially SDMT: r= - 0.449, p=.000) and a posi-
tive association between fatigue and anxiety and depression.
Regression analysis showed that most relevant predictors of
fatigue are SDMT, anxiety and depression.

Conclusion: Our results show that not only cognitive variables,
but also emotional factors are related to the presence of fatigue.
This highlights the importance of comprehensive psychological
intervention in MS, including emotional support that could help
patients to cope with symptoms contributing to fatigue, besides
cognitive training.
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EP1548
Dynamics of cognitive dysfunction profile in patients with
multiple sclerosis based on their disease duration

T. Kunchev, M. Petrova, M. Raycheva, L. Traykov
University Hospital Alexandrovska, Sofia, Bulgaria

Introduction: The profile of cognitive dysfunction in multiple
sclerosis (MS) has been thoroughly investigated in the end of the
last century. The more recently studied “dual” nature of MS - both
a neuroinflammatory and neurodegenerative disorder - and the
different significance of these two components in the different
stages of MS suggest a dynamic profile of cognitive dysfunction
in the course of the disease. Such data, however, is lacking or
insufficient.

Aim: The aim of our study is to characterise the profile of cogni-
tive dysfunction in a Bulgarian cohort of MS patients as a function
of disease duration.

Multiple Sclerosis Journal 2018; 24: (S2) 738-980
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Methods: 100 MS patients underwent detailed neuropsychologi-
cal assessment with a battery comprising tests for general cogni-
tive functioning, episodic verbal and visuospatial memory, verbal
fluency, attention and executive functions and their results were
compared to those of 57 healthy controls (HC). The patients were
divided into 3 groups depending on their disease duration - group
1: <1 year (n = 20), group 2: 1-10 years (n = 43), group 3: >10
years (n = 37).

Results: In the Free and Cued Selective Reminding Test the
results in group 1 differed from HC in free (p< 0.001), total (p<
0.001) and delayed recall (p=0.001). Groups 2 and 3 differed sig-
nificantly from HC not only in free, total and delayed recall, but
also in immediate recall (p< 0.001 for both) and recognition
(p=0.001 and p=0.004, respectively). Tests for executive func-
tions (Digit Symbol Modalities Test, Trail-Making Test, etc.) and
verbal and semantic fluency all detected significant differences
from HC even in patients in group 1. Stroop Colour Word Test
revealed a significant difference from HC in its 3rd phase for
group 1 (p=0.019), but also in its 1st and 2nd phase for groups 2
and 3. The general cognitive functioning scale revealed signifi-
cant differences from HC in groups 2 and 3 (p< 0.001 for both).
Conclusion: The profile of cognitive dysfunction in MS is not
static and changes with disease progression - during the first years
of disease, when the neuroinflammatory component is the leading
cause of damage, patients demonstrate predominantly dysexecu-
tive features, information processing disturbance and deficits in
attention, verbal fluency and memory retrieval, while in the more
advanced stages of disease, when the neurodegenerative compo-
nent is the leading cause of damage, this specific cognitive profile
is lost and universal deficits in almost all cognitive domains are
observed.

Disclosure

Todor Kunchev: Nothing to disclose; Mariya Petrova: Nothing to
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Cognitive performance of RRMS patients at the time
of diagnosis: one step before the concept of cognitive
impairment

M. Guandalini, M. Pitteri, S. Ziccardi, M. Calabrese
Neurology section, Department of Neurosciences, Biomedicine
and Movement Sciences, University of Verona, Verona, Italy

Introduction: Cognitive impairment (CI) affects a large propor-
tion of multiple sclerosis (MS) patients, but the clinical attention
to neuropsychological aspects usually begins too late, when CI is,
unfortunately, already evident also without formal testing.

Aim: To assess cognitive performance of a group of MS patients
without diagnosis of formal CI at the time of MS diagnosis com-
pared with a group of matched healthy controls (HC).

Methods: Twenty-seven MS patients with relapsing-remitting
(RR) course (8 CIS and 19 RRMS, 21 F, Age: 35.6+10.9,
Education: 14.0+2.2, Disease duration: 3.244.0) and 27 matched HC
were tested with the Brief Repeatable Battery (BRB; Rao et al., 1990).

Muttiple Sclerosis Journal 2018; 24: (S2) 738-980

First, we have ensured that all MS patients had no CI according to
the widely accepted classical approach (0 or 1 subtest under the
cut-off score of normative data). Second, we assigned a “cognitive
performance score” (CPS) considering the z-scores of each sub-
test of the BRB (the higher the value, the higher the cognitive
performance). Third, with the same approach, we also calculated
a global CPS (global-CPS) as the sum of each CPS of the BRB
subtests.

Results: The results showed a significant difference between MS
and HC in the global-CPS (p=.01). Considering the CPS of the
BRB subtests, we found a significant difference between MS and
HC on the Selective Reminding Test - Delayed (SRT-D; p=.01)
and the Symbol Digit Modalities Test (SDMT; p=.006).
Conclusions: Despite this group of MS patients did not reach the
diagnosis of CI at time of MS diagnosis, we found a significant
decrease in their cognitive performance as compared with the HC
group either at a global level, or in specific cognitive domains, i.e.,
verbal long-term memory (SRT-D) and information processing
speed (SDMT). These results suggest that a more sensitive approach
can improve the detection of slight impaired cognitive performance,
already present at the time of MS diagnosis, earlier the formal diag-
nosis of CI. Advanced technological tools are needed to overcome
the limitation of classic neuropsychological testing of MS patients
in detecting impaired cognitive performance.

Disclosure

Massimiliano Calabrese received honoraria for research or speaking
from Sanofi-Genzyme, Merck-Serono, Biogen Idec, Bayer, Novartis
Pharma and funds for travel from Sanofi-Genzyme, Merck-Serono,
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Validation of the Brief International Cognitive Assessment
for multiple sclerosis (BICAMS) in a Colombian
population

AN. Alarcéon!, O.D. Ayalal, J.R. Garcia?, P. Montafiés!
IPsychology, National University of Colombia, *Clinica de
Marly, Bogota D.C., Colombia

Introduction: Cognitive impairment (CI) has been recognized as
an important factor in multiple sclerosis (MS) in the past few
years. It influences employment, activities of daily living, and
social and emotional functioning. One brief, reliable and valid
tool to assess cognition in MS is the Brief International Cognitive
Assessment for Multiple Sclerosis (BICAMS), which encom-
passes the Symbol Digit Modalities Test (SDMT), the California
Verbal Learning Test (CVLT II), and the Revised Brief Visuospatial
Memory Test (BVMT-R).

Objectives: Standardizing raw scores of the BICAMS and obtain-
ing regression formulas in order to adjust for demographics in the
Colombian Population. Establish test-retest reliability and crite-
rion related validity for the validation.

Aims: Continuing with the international initiative to validate the
BICAMS, our aim was to obtain normative data for the Colombian
population.
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Method: Fifty MS patients and 100 healthy controls (HC) partici-
pated in the study. Instead of the CVLT-II, the Colombian vali-
dated form, PAM (Free Encoding Verbal Learning and Memory
Test) was used. Test re-test measures were obtained in 6 patients.
Normative raw data was obtained from the HC group and con-
verted to uncontrolled scaled scores. Stepwise multiple linear
regressions were used to obtain an adjusted Z score.

Results: Evidence of criterion validity was obtained, MS group
performing significantly worse than HC group in all three tests
(SDMT: p= .001, PAM: p= .03, BVMT-R: p< .00; effect sizes:
SDMT= 0.61, PAM= 0.33, BVMT-R= 0.90). Test re-test was
obtained, finding significant correlations for the SDMT (r=0.928,
p=0.008) and the BVMT-R (r=0.83, p=0.037), but not for the
PAM (1=0.6, p=0.2). Standardization was done and these scores
were then adjusted for age and years of schooling.

Conclusions: CI was found in 50% of our sample, similar to the
percentages reported in other validations and the estimated preva-
lence for CI in MS. In the Colombian validation, the BICAMS
proved to be able to discriminate between patients and controls,
especially the BVMT-R. The BICAMS proved to be a valid and
sensitive tool to screen for CI in MS patients, but the importance
of a more comprehensive assessment is highlighted. This study is
the first effort to guarantee the use of a reliable and valid tool in
Colombia. As a diverse country, the need of a wider and cross-
cultural sample is highlighted for future studies.

Disclosure
The authors reported no potential conflict of interest.
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Spanish adaptation of the multiple sclerosis and
vocational accommodations in multiple sclerosis patients

S. Vanotti'2, N. Ciufia!, M. Eizaguirre!?, A. Marinangeli!,

C. Pital, R. Alonso!, F. Caceres?, O. Garcea!

!Multiple Sclerosis Clinic, University Centre of Neurology - J.
M. Ramos Mejia Hospital, CABA, ?INEBA - Neurociencies
Institute of Buenos Aires, Buenos Aires, Argentina

The Buffalo Vocational Monitoring Survey (BVMS) is a tool to
characterize work-challenged patients. Given the lack of an instru-
ment in Spanish, we have proposed: to evaluate the adaptation of
the Spanish version of the BVMS; to describe findings from this
survey, to analyze the relationships between negative events and
clinical and cognitive variables and to investigate the relationship
between accommodations and clinical and cognitive variables.

61 MSpatients  (93.2%RR-1.7%SP-5.1%PP) were included.
59%female; mean age: 38.89+10.38 years; education:14.18+2.57
years; EDSS:2.74+2.01; disease evolution 11.64+7.57; fatigue:
4.334+3.17; depression:12.07+9.16. Outcomes measures: BVMS
Survey; clinical outcomes; EDSS, BDI II & FatigueScale. Cognitive
outcomes: BICAMS (SDMT-CVLT-BVMT-R); 7/24 Visuospatial
Scale, PASAT2-3” and Verbalfluency. Two factors were obtained:
Clinical factor (EDSS-fatigue-depression-Cronbach’s 00.400) and
Cognitive factor (SDMT-CVLT-BVMT-R-Cronbach’s 00.765).
Psychometric evaluation included a professional translator, face and
content validity procedure performed by an expert, a field test to
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verify the understanding of the contents and external criterion
validity.

Regarding external criterion validity, between employees
(dependent and self-employed) vs. unemployed (unemployed-
retired) significant differences were obtained: Cognitive Factor
(p=.022), SDMT (p=.040) , BVMT-R(p=.036), Pasat3 (p=.004),
Pasat2 (p=.000) and Fatigue (p=.030), tendency in the Clinical
factor (p=.051). Of 65.55% employee, 57.5% are in a dependency
relationship, 32.5% are self-employed of informal works and 10%
are self-employed composed of university professionals. 14.5%
are unemployed of which 55.5% are due to disability. Regarding
work problems, 13.5% refer decrease of scheduled work hours,
8.1% removal of job responsibilities, 5.4% asked to work addi-
tional hours and 2.7% formal discipline for a mistake. 12% of
patients work additional hours per week and 22.5% miss days of
work. 2 patients received harassment. Regarding job accommoda-
tions, flexible work hours, access refrigerator, memory aids and
written job instructions are the most frequently used. Depression
(p=.044) differentiate patients with and without negative events.
Significant associations were found between accommodations
and verbal memory (p=.335) and cognitive factor (p=.407).

This Spanish version is considered a new tool to monitor employ-
ment difficulties in Spanish-speaking MS patients.
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Alternative splicing in multiple sclerosis: a systematic
review of the literature and validation in transcriptome
data

M. Hecker!2, A. Riige!, N. Boxberger!, B. Fitzner?, D.
Koczan?3, I. Schroder!, H.-J. Thiesen?3, U. Zettl!

!Department of Neurology, Division of Neuroimmunology,
University of Rostock, 2Steinbeis Transfer Center for Proteome
Analysis, 3Institute of Immunology, University of Rostock,
Rostock, Germany
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Nearly all human genes encode multiple transcriptional variants.
Previous studies reported genes with altered RNA splicing pat-
terns in multiple sclerosis (MS). We aimed to utilise cell type-
specific transcriptome profiles obtained by high-resolution
microarrays to further examine the exon composition of these
genes in patients with relapsing-remitting MS.

Following the PRISMA guidelines, we screened the literature for
studies on splicing in MS, considering only primary research arti-
cles with data on human samples. Moreover, we processed a huge
dataset comprising 150 Affymetrix HTA 2.0 microarrays to
explore the transcriptomes of five different immune cell popula-
tions, which were obtained from the peripheral blood of MS
patients. Alternative splicing events (ASE) were detected in these
data using the EventPointer software.

We identified 38 MS-related publications that investigated alter-
native RNA variants of in total 28 genes, including IFNAR2,
IL7R and MBP. For 21 of those genes, 52 ASE could be retrieved
with p-value < 0.01 when we compared the microarray data of
the individual MS patients. Most of the ASE were detected in
CD56+ natural killer cells. Among the top genes were NFATC1
and NFATS, two members of the family of nuclear factors of acti-
vated T-cells, for which different mRNA isoforms result from
usage of an alternative first exon and skipping of a cassette exon,
respectively.

To conclude, analyses at exon level can help to achieve a better
understanding of transcriptional blood biomarkers for MS. Our
study demonstrates that specific transcript variants expressed in
immune cell subsets are suited for patient classification. Their
predictive value regarding the individual clinical course of the dis-
ease remains to be determined.
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MH received speaking fees and travel funds from Bayer
HealthCare, Biogen, Novartis and Teva. NB received travel funds
from Novartis. UKZ received speaking fees and financial support
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IS and HJT declare no conflicts of interest. This study was partly
funded by Genzyme and Novartis.

EP1554
Expression levels of apoptosis-related molecules in
peripheral blood cells of multiple sclerosis patients

S. Malhotra!, J. Castillé!, E. Sarré?, C. Matute-Blanch!,

M. Moreno!, L. Negrotto'3, J. Rio!, X. Montalban'#, M.
Comabella!

!Multiple Sclerosis Centre of Catalonia & Department of
Neuroimmunology, Cemcat-Vall Hebron University Hospital,
2Nanomedicina-Fisiopatologia Renal, VHIR - CIBBIM,
Barcelona, Spain, 3Neuroimmunology, Institute for Neurological
Research Dr Raul Carrea, FLENI, Buenos Aires, Argentina,
4Division of Neurology-BartLo MS Centre, St. Michael’s
Hospital-University of Toronto, Toronto, ON, Canada

Background: The pathogenesis of multiple sclerosis (MS) is
thought to involve autoreactive T lymphocytes that have the

Muttiple Sclerosis Journal 2018; 24: (S2) 738-980

capacity to invade the central nervous system and promote tissue
damage. Programmed cell death (apoptosis) of activated autore-
active T lymphocytes is one of the mechanisms involved in the
maintenance of the immunological tolerance. A failure in the
deletion of potentially pathogenic cells might lead to a major
persistence of these cells in peripheral blood. In the present
study, we aimed to explore the role of a large panel of pro- and
anti-apoptotic factors by measuring the expression levels in
peripheral blood mononuclear cells (PBMC) from MS patients
with different clinical forms of the disease.

Methods: The mRNA expression levels of BID, BAK, BAX,
BAD, BIM, SMAC, BNIP3, NOXA, PUMA (pro-apoptotic mol-
ecules), and BCL-2, BCL-XL, BCL-W, MCL-1, FAIM1, FAIM2,
LFG, FLIP, FLIP-L, clAP-1, clAP-2 (anti-apoptotic molecules)
were measured by real time PCR in PBMC from 12 healthy con-
trols and 29 untreated MS patients [17 patients with relapsing-
remitting MS (RRMS), 12 with primary-progressive MS (PPMS),
and 6 RRMS patients during the relapses].

Results: The most differentially expressed gene between healthy
controls and RRMS patients corresponded to PUMA (p53 unreg-
ulated modulator of apoptosis), and the expression levels for this
gene were significantly down-regulated in RRMS compared to
controls (p= 0.019). BID (BH3 Interacting Domain Death
Agonist) and BAD (BCL2 Associated Agonist of Cell Death)
expression levels were significantly down-regulated in PPMS
patients as compared to healthy controls (p=0.047 and p=0.024
respectively). BID expression levels were also significantly
decreased in PPMS patients compared to RRMS patients
(p=0.0094).

Conclusions: These findings support a role for the pro-apoptotic
factors PUMA, BID and BAD in the pathogenesis of MS. Western
blot studies are currently in progress to investigate whether differ-
ences in mRNA expression levels for these genes are also present
at the protein level.
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Serum levels of mir-128-3p are associated to clinical
course and disease activity in multiple sclerosis

M. Zanoni!, M.M. Gomez-Lira2, E. Orlandi2, M.

Bongianni!, M. Turatti!, A. Marangi!, F. Gobbin!, M.

Calabrese!, S. Monaco!, M.D. Benedetti!, A. Gajofatto!
!Department of Neurosciences, Biomedicine and Movement
Sciences, University of Verona - Neurology Section, ?Department
of Neurosciences, Biomedicine and Movement Sciences,

University of Verona - Biology and Genetics Section, Verona, Italy

Background: MicroRNAs (miRs) are gene transcription regula-
tors, which have emerged as novel candidate biomarkers for mul-
tiple sclerosis (MS). The main goal of the study was to investigate
the association between miRs expression in serum of patients with
MS and the disease course.

Methods: Serum sample of consecutive patients with clinically
isolated syndrome (CIS) or MS stored at Verona Laboratory of
Neuropathology were analysed. All cases were followed clinically
at Verona MS Centre and had a brain MRI performed by a stand-
ardized protocol at time of serum collection. Serum samples from
subjects with other neurological conditions were used as controls.
Based on earlier studies, a panel of ten circulating candidate miRs
extracted from serum were analysed by Real-Time PCR. miR-
425-5p, which showed the most stable expression across samples
in a preliminary screening, was used as normalizer. Non-
parametric statistical tests were used to analyse the association
between miRs expression and outcomes of interest, including
relapse occurrence and expanded disability status scale (EDSS)
score change over time.

Results: Serum samples from 72 CIS/MS cases and 17 controls
were analysed. Mean age at sample collection was 37 +12 years.
Among cases, 59 had a relapsing course, including 10 CIS
patients, and 13 had a progressive disease. Mean follow-up dura-
tion was 16 months. No significant differences were found in
miRs levels between cases and controls and according to gender,
age, and presence of contrast-enhancing lesions on MRI. We
found a significant decrease of miR-128-3p levels in patients who
had one or more relapses on follow-up compared to cases with no
relapses (median ratio 0.82 vs. 1.64; p=0.014); also, there was a
significant inverse correlation between miR-128-3p levels and
relapse rate (1= -0.44, p=0.008). In addition, miR-128-3p levels
were significantly higher in patients with progressive compared to
relapsing MS (2.86 vs 0.73, p=0.009). We observed a significant
correlation between miR-223-5p levels and EDSS score at 1 year
after sample collection (r=0.41, p=0.032). Finally, miR-92a-5p
levels were significantly higher in patients with EDSS score
increase compared to stable patients (0.1 vs 0, p=0.02).
Conclusions: This study highlights the existing connections
between the expression of miRs involved in regulatory mecha-
nisms of the immune system and MS clinical course. In particular,
serum levels of mir-128-3p seem to be related to disease activity
and progression.
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EP1556
Biomarker discovery in tears of multiple sclerosis
patients: a new vision in medicine?

M. Dor!, J.-L. Wolfender?, A. Thomas3#, P.H. Lalive!, N.
Turck!

!Geneva University Hospital and Faculty of Medicine,
2University of Geneva, Geneva, 3University of Lausanne,
Lausanne, *University Center of Legal Medicine, Lausanne-
Geneva, Switzerland

Introduction: Tears represent an exciting promising fluid for bio-
markers discovery. Their easy way to collect, invasiveness, time-
less and absence of side effects make them particularly attractive
for clinical uses. Indeed, their complex molecular composition is
highly regulated depending on several factors including ocular
and systemic diseases.

Objectives: Here, we present quantitative proteomics analyses of
human tears comparing the protein levels between multiple scle-
rosis (MuS) patients and healthy controls.

Aims: The aim of this study is to identify some potential bio-
marker candidates for multiple sclerosis.

Methods: Tears of MuS patients (N=6, 2 males, mean age (+SD):
39.2 years (£ 10)) and healthy subjects (N=6, 2 males, 37.7 (+ 11.2))
were collected with Schirmer’s papers and proteomics quantifica-
tion analyses were done. Samples were tagged using Tandem Masse
Tags (TMTs) reagents then trypsin digestion and off-gel electropho-
resis fractionation were performed. Analyses were done using high
throughput mass spectrometers coupled to a liquid chromatography,
and Proteome Discoverer software (version 2.2) was used to obtain
protein identification and quantification (2 unique peptides, 1%
FDR at protein and peptide levels, ratio < 0.67 or >1.5, p-value <
0.05). Pathway analysis was done using Reactome database.
Results: Globally, 832 proteins were quantified in human tears,
with 105 proteins found as differentially expressed between MuS
patients and controls. Pathway analyses highlighted among others
the immune system, the transport of small molecules and the
metabolism of proteins. Eight proteins were found significantly
deregulated in the experiments, and further analyses and verifica-
tion of several candidates are ongoing.

Conclusions: In these first steps, we were able to highlight in
tears of MuS patients some interesting proteins related to the
immune response and the survival of neurons. These preliminary
results tend to enhance the interest of tears as one of the promising
future diagnostic strategies.
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EP1557
Plasma neurofilaments correlate with disability in
progressive multiple sclerosis patients

D. Ferraro!, C. Guicciardi!, S. De BiasiZ, M. Pinti?,

R. Bedin!, V. Cameral, F. Vitetta3, P.F. Nichelli'3, A.
Cossarizza*, P. Sola3

!Department of Biomedical, Metabolic and Neurosciences,
2Department of Life Sciences, University of Modena and Reggio
Emilia, 3Department of Neurosciences, Ospedale Civile, Azienda
Ospedaliero-Universitaria Modena, *Department of Medical and
Surgical Sciences for Children and Adults, University of Modena
and Reggio Emilia, Modena, Italy

Background: Cerebrospinal fluid and serum/plasma neurofila-
ments are markers of axonal damage in various diseases, includ-
ing Multiple Sclerosis (MS). The dosage of blood NFL is currently
being investigated, mostly in Relapsing-Remitting (RR) MS, as a
marker of disease activity and of response to treatment, while data
on the correlation between blood NFL and disability/disability
progression in progressive MS patients is scarce.

Objective: In this retrospective study, we aimed to correlate
plasma NFL (pNFL) dosages with disability, disease severity and
disability progression in a group of patients with primary (PP) and
secondary (SP) progressive MS patients (PP/SP).

Methods and Materials: NFL were dosed using SIMOA (Single
Molecule Array, Quanterix, USA) on plasma samples which had
been stored away during a previous study, of 91 untreated MS
patients: 70 progressive (27 PP and 43 SP), 21 RRMS patients and
10 healthy controls (HC). Longitudinal pNFL dosages were avail-
able for nine PP/SP patients. PNFL levels were correlated with
patients’ clinical data.

Results: Median pNFL dosages were 12.8pg/ml (interquartile
range -IQR:10-16) in PP/SP patients, 9.7pg/ml (8.3-11.2) in RR
patients and 9.5pg/ml (7.3-11.9) in HC, with significant differ-
ences (post-hoc analysis of Kruskal Wallis test) of PP/SP versus
RR patients (p=0.007). They correlated with EDSS (rho: 0.34,
p=0.001) and MS Severity Score values (rho: 0.27, p=0.01), even
after correction for age. In particular, after Bonferroni correction,
they correlated with the pyramidal, sensory and ambulation EDSS
Functional System scores.

There was no difference in pNFL levels between PP/SP patients
with EDSS progression in the preceding year (14% of patients) or
during a median follow-up of 27 months (IQR: 20-46) (41%).

In nine PP/SP patients, pNFL levels were tested at least twice,
with a median interval between testing of 25 months (range:
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12-39). PNFL values increased in all patients from a median of
10.8pg/ml (IQR: 9.8-13.9), to a median of 13.9 (IQR: 11.4-15.4),
while EDSS either remained stable (nr=7/9) or increased (nr=2/9).
Conclusions: Plasma NFL levels showed correlation with patient
disability and disease severity in PP/SP MS patients and increased
over time in patients with repeated dosages. They were, however,
not associated with prior or subsequent disability progression as
measured by EDSS, which may have a too low sensitivity to
change/disease progression in this context.
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EP1558
Collection of tear fluid from multiple sclerosis patients for
the investigation of oligoclonal IgG bands

F. Bachhuber!, M. Senel!, A. Huss!, H. Tumani'-
!Neurology, University Hospital Ulm, Ulm, *Speciality Hospital
of Neurology, Schwendi, Germany

Background/aim: Multiple sclerosis (MS) is a chronic inflamma-
tory disease of the central nervous system. Intrathecal synthesis of
immunoglobulin G (IgG), which is a major diagnostic hallmark of
MS, can be demonstrated in about 95% of patients by the detec-
tion of oligoclonal IgG bands (OCB) in the cerebrospinal fluid
(CSF). It has been suggested, that OCB can be found not only in
the CSF, but also in the tear fluid of MS patients. However, data
on pre-analytical standardization of tear fluid collection and anal-
ysis are not well established. Therefore, we aimed to develop a
standardized collection method to subsequently allow the investi-
gation of tear fluid samples from MS patients.

Methods: Tear fluid was collected using Schirmer test strips and
plastic capillary tubes. The collection methods were established
with the help of healthy controls (n=12) and compared regarding
feasibility, safety and convenience. In a second step, samples were
collected from patients (n=37), whose experiences were recorded
on a questionnaire. OCB were analysed in tear fluid, CSF and
serum samples from 22 MS patients by isoelectric focusing (IEF)
followed by immunoblot.

Results: Both methods were tolerated well and allowed the col-
lection of small volumes of tear fluid without any report of adverse
events. The detection method was adjusted to account for the
small volume as well as the high protein and low IgG concentra-
tion of tear fluid. In first IEF experiments one or more IgG bands
with differing pattern when compared to CSF and serum OCB
were detected in the tear fluid of 14 out of 20 analysable MS
patient samples.
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Discussion: The tested sampling methods allowed the collection
and subsequent investigation of tear fluid. Despite particular prop-
erties of tear fluid, which required adjustments in the analysis
method, first results indicate that IgG bands can indeed be detected
in the tear fluid of MS patients. The detection of inflammatory
signs in tear fluid of MS patients implies interesting possibilities
for research and diagnostics. Next steps include the refinement of
analytical methods and further sample collection from patients
with MS as well as other inflammatory and non-inflammatory
neurological diseases.
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Elevation of Chi3ll in acute disseminated
encephalomyelitis: implications in pathogenesis

S. Gil-Perotin'?2, J. Castillo-Villalba!, L. Cubas-Nuifiez!,

C. Alcala-Vicente?, F. Perez-Miralles?, F. Gascon?, S.
Carratala!, M. Escutia?, B. Casanova-Estruch!-2

!Laboratorio de Neuroimunologia, ?Unidad de Esclerosis
multiple - Servicio de Neurologia, Hospital Universitario y
Politécnico La Fe, 3Unidad de Esclerosis multiple - Servicio de
Neurologia, Hospital Clinico Universitario, Valencia, Spain

Objective: Chi3ll is a biomarker related to chronic inflammation.
It has been described in cancer and chronic inflammation outside
the central nervous system (CNS) and it has been shown to be a
prognostic biomarker for CIS conversion to CDMS and disease
progression. However, scarce information exists regarding its
concentration in acute disseminated encephalomyelitis (ADEM).
Aims: Our purpose was to describe Chi3l1 changes in a series of
cases of ADEM and compare its concentration with a cross-sec-
tional cohort of Multiple Sclerosis (MS) patients (Valencia
cohort).

Methods: Chi3l11 levels were measured in CSF samples in patients
with ADEM (n=4) with ELISA assay. CSF samples were obtained
within 15 days from disease onset in three patients, and four
months after recovery in one. Clinical data were recorded during
admision and in the follow up. The obtained concentrations were
compared to median values in MS patients (n=156) and historical
controls (HC) (n=20) detected with the same methodology.
Variability intra-assay CV% was 6,49 and inter-assay 5,18.
Results: Chi3ll levels were very elevated in the acute episode in
the three reported cases (730,00 ng/ml, 1106,00 ng/ml, and 601,90
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ng/ml) with a four-fold increase respect to median values in MS
patients (134.7 ng/ml, RRMS 115,35, PMS 171,45 ng/ml) includ-
ing patients with active inflammation (clinical attack or gadolin-
ium-enhancing lesions) in which median values were not
significantly elevated (133.15 ng/ml). In the fourth case, after
complete clinical recovery, Chi311 returned to HC levels. A biopsy
performed in one patient in the acute phase showed a dense
inflammatory infiltrate composed mainly by TMEM119+/YKL-
40+ microglial cells and less prominent CD4+ lymphocytic
component.

Conclusion: Our results indicate that acute inflammation occur-
ring in ADEM patients might be related to innate immune
response, expressed as Chi311 secretion, and that there is a differ-
ent profile in the inflammation that takes place in clinical attacks
in MS, with possible pathogenic implications. Summed to other
clinical variables, Chi3ll levels could be useful for differential
diagnosis at first symptoms.

Disclosure

SGP is funded by Health Institute Carlos III Rio Hortega
CM12/00014. LCN, JCV, JGM, SC, ME: nothing to disclose.
BCE serves on the scientific advisory board for Novartis,
Genzyme, TEVA and Merck Pharmaceuticals, and is funded by
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EP1560
Longitudinal expression of gluco- and mineralocorticoid
receptors and their targets in multiple sclerosis

C. Goedel, F. Kuestermann, M. Stoppe, S.

Haars, J. Orthgie3, A. Unterlauft, F. Then Bergh,
Neuroimmunology

Klinik und Poliklinik fiir Neurologie, Universitdt Leipzig,
Leipzig, Germany

Background: The hypothalamo-pituitary-adrenal axis (HPA axis)
is activated in multiple sclerosis (MS) patients (Then Bergh ef al.
1999; Gold et al. 2005), apparently related to disease course and
progression. Our group showed in a cross-sectional study that
gluco-(GR) and mineralocorticoid receptors (MR) are signifi-
cantly downregulated in MS patients compared to healthy sub-
jects (Bechmann, L ef al. 2014). Downstream target genes of the
GR were differentially up- or downregulated according to disease
severity. We meanwhile identified bona-fide MR target genes in
PBMC (Kuestermann et al., in preparation).

Objective: To investigate the longitudinal development of GR,
MR and their target genes” expression in MS and potential effects
of disease-modifying treatment.

Methods: Using qPCR technique with total RNA isolated from
lysed whole blood, we first compared the mRNA expression of
GR, MR and selected downstream targets in MS patients during
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a relapse (before the initiation of steroid treatment) with that in
patients in remission. Second, we analyzed the expression of
these genes in blood samples taken over a period of up to five
years, normalized to a baseline value measured before the initia-
tion of the specific treatment. These patients are characterized
demographically, clinically and according to disease modifying
therapy.

Results: Expression of GR, MR and their target genes” mRNAs
did not differ between MS patients during relapse (n=11) and
those of matched MS patients in remission (n=11). This finding
allows us to analyze the longitudinal data without excluding
patient data collected close to a relapse. Preliminary longitudinal
analysis based on the first 100 patients with varying follow-up
periods showed a rather abrupt, significant and lasting downregu-
lation of the MR in patients treated with fingolimod (n=39; up to
30 +/-2 months; p < 0.0001).

Conclusions: MS relapse does not significantly influence the
expression of GR, MR and their target genes. DMT does affect the
expression of some of these genes, possibly offering additional
explanations of their modes of action, and/or additional options
for treatment surveillance.
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financial support, through her institution, to attend scientific
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Sonographic optic nerve sheath diameter versus optic
coherence tomography as a biomarker for disability in
patients with multiple sclerosis

N. Abokrysha, N. Kishk, A. Hassan, N. Elgendy, H.
Shehata, N. Shalaby, S. Aboelazayem
Cairo University, Cairo, Egypt

Background: The development of new biomarkers for multiple
sclerosis is crucial to improve our ability to predict disease pro-
gression and disability. The aim of this study was to study the
potential role of optic nerve diameter measurement using ultra-
sound as a marker of axonal loss, to compare it to optical coher-
ence tomography as a standard biomarker and to elaborate its role
in early detection of disability in patients with relapsing remitting
multiple sclerosis (RRMS).

Methods: Forty nine patients with relapsing remitting multiple
sclerosis (RRMS) with or without history of unilateral optic neu-
ritis were studied for optic nerve sheath diameter (ONSD) using
transorbital sonography; retinal nerve fiber layer (RNFL) and
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ganglion cell complex (GCC) thickness measurement using opti-
cal coherence tomography (OCT). Age and sex matched healthy
controls were recruited as a control group.

Results: RNFL and GCC were significantly thinner in patients
group whether in affected eyes (p < 0.001) or unaffected eyes (p <
0.001). There was no significant statistical difference neither in
the optic nerve diameter nor in the optic nerve sheath diameter
(ONSD) between affected (p = 0.319, 0.760) respectively) and
unaffected eyes (p = 0.396, 0.335 respectively) of both groups.
However, patients with EDSS > 2 had significantly lower ONSD,
RNFL thickness and GCC (p =0.035, p=0.039, p <0.001 respec-
tively) as compared to patients with EDSS < 2.

Conclusion: Transorbital sonographic measurement of optic
nerve sheath diameter (ONSD) is a potentially valuable marker
for early detection of disability in patients with relapsing remit-
ting multiple sclerosis.

Key words: optic nerve sheath diameter, multiple sclerosis, optic
coherence tomography
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Searching for early CSF biomarkers of primary
progressive multiple sclerosis

D. Marastoni!, R. Magliozzi!, S. Rossi!2, S. Monaco!, M.
Calabrese!

!Neurology B, Dept. of Neurological and Movement Sciences,
Verona University, Verona, ?Dept. of Oncology and Molecular
Medicine, Istituto Superiore di Sanita, Rome, Italy

Introduction: Up to now diagnosis of primary progressive multi-
ple sclerosis (PPMS) is based on clinical assessment, imaging and
cerebrospinal fluid (CSF) analysis with regard to evidence of oli-
goclonal bands and/or elevated IgG index. However, specific bio-
markers that can help to early stratify PPMS from relapsing
remitting multiple sclerosis (RRMS) patients and give insights
into its pathogenesis are still unknown.

Aims: To identify a specific CSF inflammatory profile associated
to PPMS since early phases of disease.

Methods: An extensive analysis of the presence and levels of 69
inflammatory mediators (cytokines and chemokines) and NF-L
has been performed on the CSF obtained at the diagnosis from 14
patients (mean age 45.9+9.4 y) with PPMS, 45 (32.4+9.6 y) with
RRMS, 7 (37.7+12.1 y) with Clinically Isolated Syndrome (CIS)
and 12 (51.7+12.1 y) with non-inflammatory neurological disor-
ders. Data about white and grey matter (WM, GM) lesion volume
and cortical lesion (CL) numbers were collected by 3T-MRI.
Results: No significant differences between PPMS and RRMS
patients were noticed in IgG index, oligoclonal bands, CSF
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lymphocyte count, NF-L levels, CL numbers, WM and GM lesion
volume. PPMS had higher mean EDSS respect to RRMS group
(3.0 vs 1.7, p< 0.01). Interestingly, CSF of PPMS patients was
characterized by a pattern of inflammatory molecules, including
CCLI11, CCL26, CX3CL1, CXCL2, CCL2, CCL7, CCLIS5,
CCL23, IL-16, significantly overexpressed when compared to
RRMS and control group (p< 0.05); among them, CCL2 and
CCLI15 were found significantly increased also when compared to
CIS group (p < 0.05). Higher levels of CXCL13, IL28A and
Pentraxin were detected in RRMS compared to PPMS, control
group and, except IL28A, CIS patients (p< 0.01). Kegg pathway
analysis confirmed that most of molecules characterizing PPMS
CSF profile are specifically involved in immune reactions
observed in other chronic inflammatory diseases.

Conclusions: At the diagnosis CSF of PPMS patients showed a
specific pattern, involved in chronic inflammation: while CXCL13,
Pentraxin and IL28A may represent surrogate markers of a relaps-
ing disease, CCL2 and CCL15 should be better assessed as poten-
tial PPMS biomarkers. In addition to clinical and instrumental
analysis, a detailed CSF profiling obtained at the diagnosis could
help to differentiate progressive forms of MS, giving new insights
into its pathogenesis and providing useful tools in clinical practice.
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Massimiliano Calabrese received honoraria for reasearch or
speaking from Sanofi-Genzyme, Merck-Serono, Biogen Idec,
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The expression in PBMCs of a subset of microRNA is able
to differentiate MS patients with lipid-specific oligoclonal
IgM bands

M. Muiioz-Cullal, L. Iparraguirre!, T. Castillo-Trivifio?,

M. Espino?, L. Costa-Frossard?, A. Prada‘, L.M. Villar?,

D. Otaegui!

!Neuroscience Area, Biodonostia Health Research Institute,
’Neurology Department, Hospital Universitario Donostia, San
Sebastian, Immunology Department, Hospital Universitario
Ramon y Cajal, Madrid, *Immunology Department, Hospital
Universitario Donostia, San Sebastian, Spain

Introduction: The clinical course of multiple sclerosis is heteroge-
neous and the presence of anti-myelin lipid specific oligoclonal IgM
bands (LS-OCMBs) have been defined as an accurate predictor of an
aggressive evolution. The detection of this biomarker is performed
in cerebrospinal fluid (CSF), a quite invasive liquid biopsy.
MicroRNAs are single-stranded small non-coding RNAs that
regulate gene expression and have been reported to be differen-
tially expressed in MS patients both in blood and CSF, suggesting
arole in the disease.
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Objectives: The aim of the study was to analyze miRNA expres-
sion profile in PBMC from MS patients with positive and negative
LS-OCMBs in order to evaluate whether a subset of miRNA could
reflect the status of LS-OCMBSs in a more accessible liquid biopsy.
Methods: Patients were recruited in the Hospital Ramon y Cajal
after giving informed consent. Blood samples were obtained and
peripheral blood mononuclear cells (PBMCs) were isolated fol-
lowing a standard Ficol gradient separation protocol and frozen..
CSF was obtained to analyze the status of LS-OCMBs as previ-
ously described.

RNA was extracted using miRNeasy mini kit and quantity and qual-
ity was evaluated using Nanodrop ND-1000 spectrophotometer.
Total RNA (200ng) was labeled using the FlashTag Biotin label-
ling kit and hybridized to the GeneChip miRNA array 4.0
(Affymetrix) following the manufacturer’s protocol.

Microarray data analysis was performed using Transcriptome
Analysis Console.

Candidate miRNA were validated by quantitative PCR using
TagMan Advanced microRNA assays.

Results: In microarray exploratory analysis 11 MS patients were
included (5 with positive LS-OCMB and 6 without LS-OCMB).
42% of the probes were detected in at least one sample. Twenty
probesets showed at least two-fold change (7 upregulated and 13
downregulated) in patients with LS-OCMBs (p< 0.05).
Interestingly, this subset of miRNA was able to distinguish
patients with LS-OCMBs from those without LS-OCMBs accord-
ing to a hierarchical clustering analysis.

Validation of the more promising candidates will be performed in
a bigger cohort.

Conclusion: The expression pattern in PBMCs of a subset of 20
miRNAs is able to distinguish patients with LS-OCMBs. Thus, it
is worth to follow this line of research aiming at establishing a
new biomarker of a more aggressive disease course in a more
accessible sample.
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Comparable sNFL levels in a NEDA-3 cohort of RRMS
patients irrespective of different immunomodulatory
therapies
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J. Piepgras, F. Steffen, F. Luessi, F. Zipp, S. Bittner
Department of Neurology, University Medical Center of the
Johannes Gutenberg University Mainz, Mainz, Germany

Introduction: Serum neurofilament light chain (sNfL) has been
proposed as a promising biomarker for treatment response in
relapsing-remitting multiple sclerosis (RRMS) patients. We previ-
ously reported in a small cohort 1) that sNfL was strongly associ-
ated with gadolinium-enhancing lesions and T2 lesion volume in
patients with very early MS, ii) that higher baseline sNfL levels at
diagnosis predicted brain atrophy levels after 24 months, and iii)
that sNfL was reduced under baseline therapy (Siller et al., Mult
Scler, 2018). However, it is currently unclear whether each indi-
vidual patient’s levels should be compared longitudinally or
whether an absolute threshold can be defined for sufficient treat-
ment control.

Objectives: To evaluate whether sNfL levels differ in relapsing-
remitting patients with clinical and radiological response to treat-
ment under lower and higher efficacy drugs.

Methods: From a cohort of 927 RRMS patients, we selected
patients with no evidence of disease activity (NEDA-3) at time
of' blood withdrawal under different disease-modifying therapies
(DMTs; interferons, glatiramer acetate, dimethyl fumarate, fin-
golimod or natalizumab (n = 50-80 patients per DMT group)).
sNfL levels were determined using single molecule array
technology.

Results: sNfL levels do not vary significantly between RRMS
patients fulfilling NEDA-3 criteria receiving interferon (median
3,26 pg/ml [1,07 - 8,84]), glatiramer acetate (median 3,52 pg/ml
[0,78 - 12,77]), dimethyl fumarate (median 2,59 pg/ml [0,46 -
14,6]), fingolimod (median 3,4 pg/ml [1,45 - 10]) or natalizumab
treatment (median 3,24 pg/ml [1,08 - 7,57]). Patients were
divided into quartiles according to their sNfL levels; data will be
presented regarding whether high sNfL levels despite being clini-
cally and radiologically stable indicate a risk for future disease
exacerbation.

Conclusions: In a cohort of RRMS patients fulfilling NEDA-3
criteria, patients exhibit the same sNfL levels regardless of
whether they receive baseline or escalation DMTs.
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Characterizing cytokine changes before and after
ocrelizumab infusions and their contribution to infusion
related reactions
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T. Vollmer!, E. Alvarez!

!Neurology | Neuroimmunology, University of Colorado,
2Neurology, University of Colorado, School of Medicine,
3Pharmacy, University of Colorado, Aurora, CO, United States
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Objective: To characterize infusion related reactions (IRRs) in
patients with relapsing forms of multiple sclerosis (MS) before
and after their first ocrelizumab (OCR) dose following the discon-
tinuation of rituximab (RTX) by comparing associations with
B-cell reconstitution and changes in cytokine profiles.
Background: RTX is an anti-CD20 medication that is often used
off-label for the treatment of MS. Many of these patients switched
to OCR with approval of this new anti-CD20 medication in March
2017. IRRs are common with RTX and have been associated with
B-cell reconstitution. Here we examine some of the factors associ-
ated with IRRs in patients switching from RTX to OCR.
Methods: Patients at the Rocky Mountain MS Center at the
University of Colorado with relapsing forms of MS (n=200) with
>2 RTX doses were split evenly into 2 cohorts: 1) a comparator
arm that continued 2 standard of care doses of RTX, 2) a switch
arm (SWT) that transitioned to OCR and received doses on Days
1, 15, and Week 24. For the first 60 SWT patients, plasma samples
collected before and after Day 1 and Day 15 infusions, were ana-
lyzed using a V-PLEX Human Cytokine 44-Plex kit, using a mes-
oscale SECTOR Imager 2400. B-cell reconstitution was assessed
at OCR Day 1. IRRs were evaluated using the National Cancer
Institute’s Common Terminology for Adverse Events Scale. SAS
was used to perform paired sample T-tests.

Results: Of the first 60 SWT patients, 39 (65%) were female, the
mean age was 44.47 (+/-11.4 SD), had MS for 11.49 years (+/-7.8
SD) and had a median EDSS of 3 (2.0-4.3 IQR). They received
OCR 235.5 (+/-62.6 SD) days after their last RTX infusion and
had received 4.2 courses of RTX. Of these patients, 7 had an IRR
on Day 1, of which 1 was grade 1 and 6 were grade 2. (28/58)
patients had begun to reconstitute their peripheral B-cells.
Seventeen of the 45 cytokines examined significantly changed pre
and post OCR infusion on Day 1. Cytokine changes were similar
between Day 1 and Day 15, with smaller changes seen at Day 15.
Larger changes were observed at Day 1 in patients with B-cell
reconstitution. In patients with IRRs, IL-16 (76.6 pg/mL, p=0.019)
and IL-27 (359.7 pg/mL, p=0.008) increased significantly, while
Eotaxin (-48.6 pg/mL, p=0.032) decreased.

Conclusions: Cytokines changed significantly following OCR
infusions. Changes were generally smaller in B-cell depleted
patients and on Day 15 infusions. Eotaxin, IL-16, and IL-27 dif-
fered in patients who experienced IRRs.
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Neuroscience; NIH/NINDS; Rocky Mountain MS Center;
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Genzyme, Genentech, Teva, and Novartis; and received research

journals.sagepub.com/home/ms;j



ePosters 24(52)

885

funding from Rocky Mountain MS Center, Biogen, Novartis,
Acorda, and Alkermes.

EP1566
CSF biomarkers of neurodegeration in early multiple
sclerosis course

D. Vecchio!?, 1. Crespi3, N. Clemente?, P. Naldi!, E. Virgilio!, A.
Chiocchetti2, R. Cantello!, G. Bellomo?, C. Comi!-2
INeurological Department, University Piemonte Orientale,
2Interdisciplinary Research Center of Autoimmune Diseases
(IRCAD), 3Clinical Biochemistry Laboratory, University
Piemonte Orientale, Novara, Italy

Introduction: Neurodegeneration (ND) occurs early in multiple
sclerosis (MS), and caused clinical deterioration and disability.
Biomarkers reflecting this phenomena, such as neurofilament
light chain (NF-L), tau and B-amyloid (AB), could be measured
easily in the cerebrospinal fluid (CSF).

Aim: To evaluate if CSF biomarkers of neurodegeneration predict
early MS disability.

Methods: CSF NF-L, AB and tau levels were determined with
commercial enzyme-linked immunosorbent assay in 45 newly-
diagnosed MS patients (30 females). Baseline disease-courses
were: three radiological (RIS) and 15 clinical isolated syndrome
(CIS), 24 relapsing-remitting (RR) and 3 primary of secondary
progressive (PR)-MS. Our disability outcome was the MS sever-
ity score (MSSS) at the last follow up (minimum 1 year after dis-
case onset). We estimated differences between CSF biomarkers in
baseline MS courses and disability with ANOVA.

Results: First, only CSF NF-L differed significantly among MS
courses (p=0.004). In fact RIS showed the lowest levels (CSF NF-L
mean 206 ng/ml + standard deviation 220) if compared to CIS
(1209+509), RR (1616+741), and PR-MS (1714£27). On contrast,
none of the CSF biomarkers was related to MSSS at last follow up. Of
note, we excluded a correlation among tau or Ap with NF-L in the CSF.
Conclusions:

o NF-L are the unique biomarker of neurodegeneration related to
MS forms. Their levels increased progressively with MS-course
severity reflecting the higher axonal damage in PR-MS.

e CSF NF-L, AP and tau failed to predict early MS disability:
short-term outcome could not reflect the natural disease history.
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Serum neurofilament light chain in MS: association with
clinical and MRI measures
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E. Oldoni!, I. Smets!:2, B. Gille?, K. Mallants!, K. Poesen3,

B. Dubois!2, A. Goris!

!Laboratory for Neuroimmunology, KU Leuven, 2University
Hospitals Leuven, 3Department of Neurosciences - Laboratory
for Molecular Biomarker Research, KU Leuven, Leuven,
Belgium

Recent studies have focused on neurofilament light chain (NfL) as
a diagnostic and prognostic biomarker in multiple sclerosis (MS).
NfL levels in cerebrospinal fluid (CSF) and in serum show a
strong correlation, enabling the use of blood samples, which can
be collected promptly in a non-invasive manner. In MS, CSF and
serum NfL have been associated with neuronal damage, disability
and magnetic resonance imaging (MRI) characteristics, but repli-
cation in larger, independent cohorts is needed.

Our aim was to investigate the association of serum NfL, a bio-
marker of axonal damage, with demographic, clinical and MTR
parameters.

Our study population consisted of 116 MS patients, for whom
serum samples at the time of diagnostic lumbar puncture (LP) as
well as clinical data were available. For a subset of 58 patients,
volumetric and magnetization transfer ratio (MTR) MRI parame-
ters, reflecting neurodegeneration and demyelination, respec-
tively, were obtained throughout the disease process (median
years after diagnostic LP (range): 4 (0-10)). NfL levels in serum
were measured using a previously described electrochemilumi-
nescence (ECL) protocol.

Serum NfL levels in 116 MS patients did not correlate with gen-
der, age or clinical parameters such as age at onset, disease
course, and Multiple Sclerosis Severity Score (MSSS) (p >0.05).
Serum NfL levels were negatively correlated with median (B,=
-0.35, p=0.02) and peak height (,=-0.40, p=0.01) MTR in nor-
mal appearing gray matter (NAGM), and with white matter vol-
ume (B,=-0.40, p=0.006). There was also a positive correlation
between serum NfL levels and lesion volume (B,= 0.39, p=0.02).
The observed associations between serum NfL levels and MRI
measures may support feasibility and usefulness of serum NfL in
MS clinical management. Longitudinal studies will be required to
understand whether they could be useful to measure disease sever-
ity and progression.
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Hemostasis biomarkers in multiple sclerosis
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Objective: To investigate the plasma levels of hemostasis compo-
nents in multiple sclerosis (MS) and their association with clinical
and MRI outcomes.

Methods: We studied 138 MS patients (85 with relapsing-remit-
ting, RR-MS and 53 with progressive, P-MS) with mean age of 54
years; 72.5% female; median EDSS 3.5; mean disease duration 21
years) and 42 age- and sex-matched healthy individuals (HI). All
subjects were examined with 3T MRI and clinical examinations.
Plasma levels of hemostasis factors (procoagulant, factor XII,
FXII) and inhibitors (tissue factor pathway inhibitor (TFPI),
thrombomodulin (TM), heparin cofactor I1I (HCII), disintegrin-
like and metalloprotease with thrombospondin type 1 motif 13
(ADAMTS13), and plasminogen activator inhibitor 1 (PAI-1)
were evaluated by magnetic Luminex assays and ELISA.
Associations between hemostasis plasma levels and clinical and
MRI outcomes were assessed.

Results: Lower ADAMTSI13 levels were found in MS patients
compared to HI (p=0.008), and in MS patients presenting with
cerebral microbleeds compared to those without (p=0.034).
Higher PAI-1 levels were found in MS patients compared to HI
(p=0.02). TFPI levels were higher in the P-MS subgroup com-
pared to RR-MS patients (p=0.011) and compared to HI (p=0.002).
No significant associations between hemostasis plasma levels and
clinical or MRI outcomes were found.

Conclusions: Decreased ADAMTS13, particularly in MS patients
with cerebral microbleeds, increased PAI-1 and TFPI levels were
observed in MS patients, which deserves further investigation. No
relationship between hemostasis plasma levels and measures of
disease severity was detected. This article is protected by copy-
right. All rights reserved.
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Blood-brain barrier-activation induced by
immunoglobulin G in multiple sclerosis

F. Shimizu, K. Hara, Y. Takeshita, Y. Sano, T. Maeda, S.
Fujikawa, M. Honda, R. Sato, T. Kanda

Department of Neurology and Clinical Neuroscience, Yamaguchi
University Graduate School of Medicine, Ube, Japan

Background: Breakdown of the blood-brain barrier (BBB) is a
key pathological feature of multiple sclerosis (MS). We previ-
ously reported the effect of sera from MS patients on the BBB
dysfunction. We also published the association between blood-
brain barrier (BBB) dysfunction and glucose-regulated protein 78
(GRP 78) autoantibodies in neuromyelitis optica (NMO).
Objective: The purpose of this study is to clarify the effect of
immunoglobulin G (IgG) from MS patients on the BBB-
endothelial cell activation. We observed the association among
the clinical phenotype/disease activity, positivity of GRP78 anti-
bodies and BBB disruption in MS.

Methods: We purified serum IgG from 38 sera with MS patients
[9 MS in the acute phase (acute MS), 14 MS in the secondary/

Muttiple Sclerosis Journal 2018; 24: (S2) 738-980

primary progressive phase (progressive MS), 15 MS in stable
stage (stable MS)]. IgGs from 10 healthy volunteers and 11 dis-
case controls were used as controls. IgG was exposed to the
human brain microvascular endothelial cells (TY10) and the
amount of nuclear NF-kB p65 positive cells as a marker of
endothelial cell activation was analyzed using a high-content
imaging system. Presence of GRP78 antibodies from patient IgGs
was detected by western blots. Positivity of CSF oligoclonal IgG
band (OCB) from MS patients was also evaluated.

Results: 1gG in progressive/acute MS group significantly induced
the nuclear translocation of NF-kB p65 compared to those from
stable MS group and healthy/disease control group. There is no
significant difference in the positive rate of GRP78 antibodies
among progressive MS, acute MS, stable MS, disease controls
and healthy controls. No association was observed in the number
of nuclear NF-kB p65 positive cells induced by IgG between posi-
tive and negative for OCB in MS patients.

Conclusion: Endothelial cell activation induced by IgG incuba-
tion was observed in not only NMO but also MS patients and
associated with acute/progressive MS stage. The positivity of
GRP78 antibodies is not associated with BBB disruption in MS,
unlike NMO, suggesting that unknown molecules other than
GRP78 antibodies that contribute to BBB breakdown may be pre-
sent in MS sera.

Disclosure
nothing to disclose

EP1570
gMS-classifierl does not predict disability progression in
multiple sclerosis

J.A. van Rossum!, L.M. Villar2, P.N. Riskind?, M.S.

Freedman®, C. Teunissen’, J. Killestein'

VU University Medical Center, Amsterdam, The Netherlands,
2Ramén y Cajal Hospital, Madrid, Spain, *UMass Memorial
Medical Center, Worcester, MA, United States, *Ottawa Hospital
Research Institute, Ottawa, ON, Canada, *VU University
Medical Centre, Amsterdam, The Netherlands

Background: Anti-alpha-glucose IgM antibodies (gMS-Classi-
fierl) have been proposed as biomarkers in multiple sclerosis
(MS). There are hints of gMS-Classifier] as predictors of
expanded disability status scale (EDSS) progression in relapsing
remitting multiple sclerosis.

Objective: The aim of this study was to test the ability of the
gMS-Classifier] to predict disability progression measured by
changes in the EDSS score in MS patients with long-term
follow-up.

Methods: Four Multiple Sclerosis centers collected blood sam-
ples and clinical data of patients with a final diagnosis of clini-
cally isolated syndrome (CIS), relapsing remitting MS (RRMS) or
secondary progressive MS (SPMS) between 1993 and 2007.
Disability progression was defined as sustained progression of at
least 1.0 EDSS point over the baseline EDSS. Serum samples
(n=358) were analysed for different anti-glycan antibodies. If one
of the four antibodies was above the cut off value, patients were
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considered positive for the gMS-Classifierl. We explored the
association of gMS-Classifier] status with EDSS progression.
Results: gMS-Classifier] status at baseline did not predict EDSS
progression during follow-up.

Conclusions: The gMS-Classifier] may not have any predictive
value for disability progression in MS.
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Characterization of serum neurofilament, a biomarker for
axonal damage, in the SYNERGY study as a complement
to opicinumab zreatment effect in MS

A. Sharma, W. Cheng, S. Liu, I. Chang, B. Zhu, S.
Sheikh, D. Mehta
Biogen, Cambridge, MA, United States

Introduction: Serum neurofilament (Nf) is a marker of axonal
damage that correlates with MS disease activity and is modulated
by anti-inflammatory MS therapeutics; however, the application
of Nf in emerging remyelination therapeutics is not established.
Opicinumab blocks LINGO-1, a negative regulator of myelina-
tion and axonal regeneration, and recent results from the
SYNERGY study (NCT01864148) revealed an increased percent-
age of clinical improvement responders in the 10 mg/kg and 30
mg/kg cohorts. Post-hoc analyses further identified a subgroup
that showed a greater and sustained clinical effect.

journals.sagepub.com/home/msj

Objectives: To evaluate serum Nf light and heavy chain (NfL and
NfH) levels in the 10mg/kg and placebo cohorts from SYNERGY
to determine their potential utility as biomarkers of remyelination
and patient stratification for opicinumab treatment effect.
Methods: High-sensitivity technologies were used to measure
serum NfL (Simoa) and NfH (Ella) at baseline, week 36 and
week 72 of the 10 mg/kg opicinumab and placebo cohorts. The
following analyses were performed: (i) association of Nf with
demographics, baseline and post-treatment imaging and clinical
outcomes, including progression and improvement response;
(ii) characterization of treatment-related effects on Nf and (iii)
evaluation of Nf levels to stratify treatment responders from
non-responders.

Results: Exploratory analyses indicated that baseline NfL and
NfH levels are weakly correlated with age, baseline imaging
parameters and selected clinical measures and seem to be influ-
enced by prior MS treatment as levels are modestly higher in the
treatment naive individuals. NfL appears to be modestly associ-
ated with disease progression and improvement response, as NfL
is slightly higher in progressors and non-responders at all time
points. Furthermore, a trend of seemingly greater treatment-
related NfL decline was observed in non-progressors and improve-
ment responders. Interestingly, baseline NfH is not associated
with clinical outcome and no treatment-related change in NfH
levels was observed

Conclusions: Preliminary findings demonstrated that serum NfL,
but not NfH, levels were associated with improvement responders
and non-progressors and warrants further investigation of serum
NfL as a potential biomarker of interest to assess remyelination. It
will be critical to further understand the synergistic and relative
impact of concomitant immunomodulatory agents and novel
remyelination therapeutics on NfL.
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Multicenter sensory and motor evoked potentials:
definition of improvement beyond measurement
variability in single subjects

M. Hardmeier!, F. Jacques?, P. Albrecht?, H. Bousleiman',
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Background: Sensory and motor evoked potentials (SEP; MEP)
quantitatively measure signal conduction in multiple sclerosis
(MS). They may serve as outcomes in clinical trials. Here we sug-
gest cut-offs to define improvement as a significant reduction of
latency in single subjects.

Methods: 21 patients with MS (mean age: 47.3 years, median
EDSS: 3.0, 74% relapsing MS, 26% progressive MS) were evalu-
ated at two time points (tp) within a 30 day window with median
and tibial SEP and upper (UL) and lower limb (LL) MEP in three
centers!3. Five neurophysiologists independently marked all
curves using custom server-based software (EPMark). N20, P40,
mean (mn) and shortest (sh) cortico-muscular-latencies (CxM)
and a modified quantitative EP-score (mqEPS=sum of z-trans-
formed results from each test/number of tests; unit= mean stand-
ard deviation) were analyzed.

Using mixed effects linear models (outcome: tp 1 and 2 com-
bined) total variance and its components were estimated. The
standard error related to intra-subject longitudinal variability
(SE,y assuming 2 central readers) was used to determine the
measurement variability D with a margin z above which a differ-
ence is not attributable to D in 95% of cases, using: D=SE,,,*Z,s,
with zys=1.645 (95™ percentile of standard normal distribution,
one-sided).

Results: Proportions of patients with none, 1-2, 3-4 or >4 patho-
logical tests were 41%, 23%, 27% and 9%, respectively. For MEP,
median and tibial SEP, rater variability was < 7%, 10% and 16%
of total variance, respectively. Variability of SEP is partly
explained by ambiguity in peak definition as tp2 rating was done
blinded to tpl results. In MEP, D ranged from 2.1 to 3.0ms
(MEP-UL shCxM: D=2.4ms, mnCxM: D=2.1ms; MEP-LL
shCxM: D=3.0ms, mnCxM: D=2.2ms), in SEP from 1.0 to 4.9ms
(N20: D=1.0ms, P40: D=4.9ms), in mqEPS: D=0.94. Whether
improvement (I) is to be defined as any difference beyond D (I>D)
or as (I>C+D) with C denoting a minimal required additional
change for security depends on the study setting.

Conclusion: Our results allow the definition of improvement in
single EP tests (one limb, one modality) and may be used to define
responders to remyelinating drugs, for example as subjects with
improvement in at least one test. Using the mqEPS avoids bias in
case of improvement in one test but deterioration in the others.
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IgM MOG antibodies associated with cerebral lymphoma
and CLIPPERS syndrome
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IClinical Department of Neurology, 2Department of
Neuroradiology, Medical University of Innsbruck, Innsbruck,
3Institute of Neurology, Medical University of Vienna, Vienna,
Austria

Introduction: The pathophysiological and clinical role of anti-
bodies to myelin-oligodendrocyte-glycoprotein (MOG-abs) is
still not fully understood. In this context we report the case of a
61-year-old patient presenting with neurological symptoms and
positive serum IgM MOG-abs.

Case report: A 61-year-old female patient developed episodes of
vertigo, which worsened significantly along with double vision,
lack of coordination and weight loss. Primary assessment included
MRI and CSF analysis. MRI showed unspecific white matter
lesions with focus in the pons and cerebellar peduncles without
gadolinium enhancement. CSF analysis revealed a mild lymphop-
lasmacellular pleocytosis without detection of any tumour cells.
As an inflammatory demyelinating disorder appeared possible a
screening for MOG-abs complemented the diagnostic approach.
Serum MOG-ab were detected with an initial titer of 1:160, how-
ever, this MOG-ab-response was mainly of the IgM isotype
(1:2560), most likely also detected by the IgG(H+L) secondary
antibody used, whereas no IgG(Fc) specific response was detected.
After alternating periods of improvement due to high-dose meth-
ylprednisolone and relapses with brainstem symptoms, the thera-
peutic regime was changed to continuous, oral low-dose
corticosteroids. As MRI was repeated a new, strongly gadolinium
enhancing lesion in the basal ganglia, highly suspicious for CNS
lymphoma was revealed, which was verified by biopsy and
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histopathology. The following therapy with rituximab, azathio-
prine and methotrexate was unfortunately not successful, thus pal-
liative treatment was decided.

Conclusion: The present case challenged by its differential diagno-
ses, which included inflammatory, like CLIPPERS-syndrome, and
neoplastic disorders. The exclusive IgM-isotype MOG-ab-response
might be a false positive result, which fits well to the resent obser-
vation, that secondary antibodies to human IgG can also detect
IgM-abs. While the absence of demyelination in the biopsy argues
against a pathophysiological role, the clinical relevance of MOG-ab
response is unclear. Finally, we have analysed 10 additional patients
with CNS lymphoma for MOG-abs, but all of them were negative
for IgG MOG-abs, whereas two were positive for [gM MOG-abs.
This case report demonstrates the possible pitfalls of MOG-ab
testing and indicates that borderline positive MOG-ab results
should be confirmed by a second immunoassay using either
human IgG(Fc) or IgG1 specific secondary antibodies.

Disclosure

Klaus Berek: nothing to disclose.

Franziska Di Pauli has received speaking honoraria from Biogen-
Idec and Sanofi-Aventis Austria.

Paul Rhomberg: nothing to disclose.

Kathrin Schanda: nothing to disclose.

Guenther Stockhammer: nothing to disclose.

Romana Hoftberger received speakers honoraria from Euroimmun
AG and travel support from Novartis.

Markus Reindl was supported by a research grant from the
Austrian Science Promotion Agency (FFG). The University
Hospital and Medical University of Innsbruck (Austria; M.R.)
receives payments for antibody assays (MOG, AQP4, and other
autoantibodies) and for MOG and AQP4 antibody validation
experiments organized by Euroimmun (Liibeck, Germany).
Thomas Berger has received research grants (“BIG-WIG
MS” Austrian Federal Ministry of Science, Research and
Economy; Austrian Multiple Sclerosis Research Society) and his
institution receives payments for antibody assays (AQP4 and anti-
neuronal antibodies) and for MOG and AQP4 antibody validation
experiments organized by Euroimmun (Germany).

journals.sagepub.com/home/msj

EP1575
Long-term prognostic value of anti myelin antibodies in
multiple sclerosis

L. De Giglio'2, V. Tomassini3, A. Ianniello?, A. Cortese!,

E. Sgarlata!, M. Reinld*, E. Millefiorini!, T. Berger*, C.
Pozzillil-2

!Department of Human Neuroscience, Sapienza University,
2MS Centre, Sapienza University, S. Andrea Hospital, Rome,
Italy, 3Division of Psychological Medicine and Clinical
Neurosciences, Cardiff University School of Medicine,
Cardiff, United Kingdom, *Clinical Department of Neurology,
Medical University of Innsbruck, Innsbruck, Austria

Background: Although evidence in clinically isolated syndrome
(CIS) suggests that the presence of anti-myelin Abs can predict
the clinical conversion to multiple sclerosis (MS), the relevance of
anti-myelin antibodies (Abs) in MS patients remains largely
unexplored.

Objective: To test the prognostic value of anti-myelin Abs in
patients with MS in longer-term.
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Methods: Sera were collected after the first clinical episode sug-
gestive of MS and tested by Western blotting for the presence of
anti-anti-myelin oligodendrocyte glycoprotein(MOG) and anti-
myelin basic protein(MBP) IgM Ab. Patients were classified
accordingly as anti-MOG+ve /anti-MOG-ve and anti-MBP+ve /
anti-MBP-ve. We collected clinical data and considered as clinical
endpoints: a) the number of patients with confirmed EDSS wors-
ening of at least 1 point; b) the number of patients reaching
EDSS=4.0. Possible risk factors for the reaching EDSS=4.0 were
estimated using forward stepwise logistic regression and consid-
ering in the model the presence of MOG Abs, MBP Abs, age, sex,
baseline EDSS, the involvement of >1 functional systems and the
recovery after CIS.

Results: Out of 34 patients [18 (52.9%) women, mean age
30.7£8.0] 14 (41%)were anti-MOG+ve and 16 (47%) anti-
MBP+ve at baseline. The mean follow-up (FU) was 17.9£2.9
years.

At the end of the FU, only 3 patients did not present a clinical
relapse. One patient died during the observation period as conse-
quence of serious infection.Thirty patients (88.2%) underwent
MS specific treatment: 18 patients started interferon-beta, 7 glati-
ramer acetate, 2 dimethyl fumarate, 2 natalizumab and 1 fingoli-
mod. Twenty-two patients (65%) presented an EDSS worsening:
median EDSS baseline was 1.0 [0-1.5] median EDSS at FU was
2.5[1.5-5.875] (p< 0.001).

At the end of FU, anti-MBP+ve patients presented higher EDSS
score and lower number of fully ambulatory patients compared
to anti-MBP-ve (mean EDSS increase 3.4+2.4 vs.1.4£2.0
p=0.02, and 7 (44%) vs 14 (75%) p=0.04 respectively). No dif-
ferences were found in patients anti-MOG+ve compared to
patients anti-MOG-ve. Patients anti-MBP+ve showed an
increased risk of reaching the EDSS=4.0 (OR 6, 95%CI 1.2-30,
p=0.03).

Conclusion: We suggest that the presence of MBP IgM Abs after
a first clinical episode increases long-term risk of disability and
may represent a negative prognostic factor for disease course.
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Quality controls in biobank samples: effects of pre-
analytical factors on blood samples used in gene
expression studies

P. Valentino, F. Marnetto, M. Caldano, J. Bertolo, S.
Martire, A. Bertolotto

Neurology Unit CReSM, Neuroscience Institute Cavalieri
Ottolenghi (NICO) and AOU San Luigi Gonzaga, Orbassano,
Italy

Background: Biobanks are acquiring a crucial role in research
activities. Accurate studies to evaluate the quality of samples col-
lected and exchanged are essential. Gene expression profiling in
peripheral blood mononuclear cells (PBMC) is a widely used tool in
clinical diagnostics and health research: therefore, the identification
of processes influencing RNA stability is mandatory. Pre-analytical
phase represents a crucial step for the whole testing process.

Goals: This study was designed to evaluate the influence of pre-
analytical variables, time and temperature, on blood samples used
in gene expression studies. Our study was focused on samples col-
lected in EDTA tubes. TEMPUS tubes were also tested, represent-
ing the gold standard for RNA stabilization. Endpoints to
characterize RNA stability were RNA yield and purity, and gene
expression levels.

Methods: Blood specimens collected in EDTA tubes (n=10 sub-
jects) were processed for PBMCs isolation immediately after
blood drawn (T0) and following 2, 4, 6 hours and ON incubation
either at RT and 4°C. Blood samples collected in Tempus Tubes
(n=5 subjects) were processed at TO and following 5 days incuba-
tion, at RT and 4°C.

Resultant RNA yield and quality were determined. Gene expres-
sion analysis was performed by Real Time PCR on 8 candidate
genes (CD14, IL10, TNF, TNFAIP3, NR4A2, CD20, CD19, MxA)
and 4 housekeeping (HK) genes (GAPDH, HPRT1, B2M, CASC3).
Results: 1)RNA from Tempus Tubes resulted stable across the
experimental conditions. 2)RNA yield and purity from EDTA
tubes were slightly reduced after ON incubation. 2)RNA expres-
sion was affected according to the HK-gene and to the specific
target gene: B2M and CASC3 resulted the better HK-genes;
CD19, CD20, MxA were the more stable genes, as a higher insta-
bility was observed for TNFAIP3 and NR4A2. This effect was
stronger after 6 hours of ex-vivo incubation. 4)Inter-individual
variation was also observed.

Conclusions: This study showed the importance of evaluating
effects of pre-analytical processes in gene expression studies.
RNA levels from EDTA tubes resulted influenced in a gene-,
housekeeping-, and subject- related manner. When generic blood
collection device are used, time-course studies are mandatory to
evaluate the stability of genes of interest, and the better HK-gene.
Our results confirmed that Tempus Tubes assure RNA stabiliza-
tion, strongly suggesting to use this tubes or analogue special
devices for gene expression studies, and to biobank samples.
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Valentino Paola received speaker honoraria from Biogenldec,
Merck Serono and Novartis, and received travel grants from
Euroimmun.
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Differential effects of dimethyl fumarate on peripheral
blood mononuclear cells of relapsing-remitting multiple
sclerosis patients and prognostic implications

A. Sanchez Sanz!, I. Moreno Torres!2, A. Garcia Grande?,

L. Rodriguez Esparragoza*, V. Elvira®, M. Marconi®, J.

Sabin Mufioz!, R. Garcia Hernandez!2, O. Rodriguez de

la Fuente!, L. Campos Ruiz!, A. Garcia Merino!'27, A.J.
Séanchez Lopez!®

!Neuroimmunology, Puerta de Hierro-Segovia de Arana Health
Research Institute, Majadahonda, 2Autonomous University

of Madrid, Madrid, ’Flow Cytometry Core Facility, Puerta

de Hierro-Segovia de Arana Health Research Institute,
Majadahonda, *Spanish National Cardiovascular Research
Center (CNIC), Madrid, Spain, °’IMT Lille Douai & CRISTAL
Laboratory, Lille, France, Centre for Plant Biotechnology and
Genomics, Madrid, "Neurology, Puerta de Hierro-Segovia de
Arana Health Research Institute, Majadahonda, 8The Spanish
Network of Multiple Sclerosis (REEM), Madrid, Spain

Background: Dimethyl fumarate (DMF) is a fumaric acid ester
approved for the treatment of Relapsing-Remitting Multiple
Sclerosis (RRMS). Several descriptive studies have shown that
DMF affects adaptive immunity by shifting the balance between
an inflammatory to a tolerogenic profile in Peripheral Blood
Mononuclear Cells (PBMCs). However, little is known about
DMF effects on innate immunity

Objective: To improve our understanding of DMF-induced
changes in monocyte and lymphocyte subpopulations and to
establish a possible association with response to treatment that
could predict No Evidence of Disease Activity (NEDA) status at 2
years.

Methods: PBMCs from 10 healthy controls and 22 RRMS
patients were analysed by flow cytometry at baseline and after 12
months of DMF treatment. Specific antibodies were used to iden-
tify different subsets of monocytes and lymphocytes. Clinical out-
comes NEDA3 and NEDA4 were measured at 1 and 2 years of
follow-up and patients were divided into two groups based on
their NEDA status. The non-parametric Mann-Whitney test was
used to compare clinical and cytometry data before and after 12
months of treatment as well as the differences between the two
groups. The Bonferroni’s correction for multiple comparisons was
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used considering as significant p-value < 0.0005. Correlations
between cell populations and response to treatment were estab-
lished using a negative binomial regression model.

Results: Mean age of our sample of patients was 41+/-9.6 years,
presenting similar conditions of disability and disease activity. In
accordance with previous findings, DMF treatment produced an
increase in the number of naive T cells and a significant reduction
in the number of effector, central memory and IFN-gamma+ T
lymphocytes, and of memory and regulatory B lymphocytes. In
addition, we have newly found that DMF reduces the number of
IL2+ producing T cells. After 2 years, 65% of patients were
NEDA3 and only 1 patient was NEDAA4. Interestingly, we have
found a decrease in the number of intermediate monocytes after 1
year of DMF treatment, only present in patients who were EDA3
at 2 years (9.9%%/-3.8 at baseline versus 4.9%+/-0.9 after 1 year
of DMF treatment, p< 0.0008), while NEDA3 patients were
resistant to this decrease.

Conclusions: DMF exerts an immunomodulatory effect on adap-
tive immunity but also on innate immunity, producing differential
changes in the intermediate monocyte subset than can be associ-
ated with an optimal response to treatment.
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MicroRNAs and their use as biomarkers in clinically
isolated syndrome and multiple sclerosis

T. Kansing'2, J.L. Frederiksen'-?

!Department of Neurology, Danish Multiple Sclerosis Research
Center, Rigshospitalet Glostrup, Glostrup, ?University of
Copenhagen, Copenhagen, Denmark

Introduction: Multiple Sclerosis (MS) is the most common
demyelinating disease in Denmark. MS is thought to be caused by
a mixture of an overreactive proinflammatory immune response
and a missing anti-inflammatory immune response which leads to
infiltration of immune cells to the central nervous system (CNS)
and a local destruction of myelin sheaths, oligodendrocytes and
the blood-brain barrier (BBB). MicroRNAs (miRNAs) are short,
non-coding RNA molecules that are involved in many biological
processes including the immune system.

Objectives: So far, no specific MS biomarkers have been identi-
fied. Several studies have investigated the involvement of miR-
NAs in MS. In this study, we review studies that have measured
miRNA levels in patients with clinically isolated syndrome (CIS)
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and MS patients with different disease courses and compare
across disease groups as well as controls, furthermore miRNA
levels in patients and controls following MS treatment and in dif-
ferent media such as whole blood, plasma, serum, blood leuko-
cytes, white matter and cerebrospinal fluid.

Aims: The aim of this study is to investigate the use of miRNAs
as biomarkers in MS diagnostics, predict treatment efficacy and
determine disease prognosis of MS patients.

Methods: A structural litterature search was conducted in the bib-
liographic database PubMed using relevant keywords. Studies
with subjects younger than 18 years of age, in vitro studies, solely
animal studies, studies investigating other demyelinating diseases
and certain foreign language studies were excluded.

Results: Many miRNAs were found to be dysregulated in MS
patients. The most commonly dysregulated and investigated miRNAs
included miR-155, miR-223, miR-146, let-7, miR-181, miR-30, miR-
143, miR-15, miR-26 and miR-326. Several miRNAs were dysregu-
lated when comparing MS patients with healthy subjects as well as
when comparing with other disease controls or between different MS
disease courses. Furthermore, several miRNAs in the investigated
media. Additionally, a change in miRNA expression was observed fol-
lowing both first- and second-line treatments against MS as well as
autologous hematopoietic stem cell transplantation (AHSCT).
Conclusions: Since MS is a multifactorial disease with different
disease courses, unknown etiology and various results in the dif-
ferent studies, it is not possible to conclude whether miRNAs can
be used as MS biomarkers. Further large controlled studies with
well-established cohorts should be conducted.
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Circulating microRNAs as biomarkers in multiple
sclerosis

J. Vistbakka, I. Elovaara, T. Lehtimaki, M.-L. Sumelahti,
S. Hagman
University of Tampere, Tampere, Finland

Introduction: Biomarkers that could be used in early diagnosis of
multiple sclerosis (MS), segregation of disease subtypes and dis-
crimination of the aggressive disease course from the benign one
are urgently needed. Circulating microRNAs (miRNA) have great
biomarker potential, due to their exceptional stability in body flu-
ids and relative ease of collection and quantification. Aberrant
miRNA expression levels were previously reported in multiple
MS studies, with less attention paid to circulating miRNAs, espe-
cially to their longitudinal stability.

Previously we reported miR-191-5p and miR-24-3p to be overex-
pressed in relapsing-remitting (RRMS) and primary progressive
(PPMS) MS, while miR-128-3p showed tendency towards the
predominant expression in PPMS.

Objectives: Study association of miR-24-3p, miR-191-5p, miR-
128-3p and miR-223-3p to disability accumulation and disease
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activity over the 4-year follow-up cohort, as well as to evaluate
their correlations to MRI findings.

Aims: Assess the stability of specific miRNA expression in longi-
tudinal study to highlight its promising biomarker potential.
Methods: The expression of miR-24-3p, miR-191-5p, miR-
128-3p and miR-223-3p were analyzed in sera samples of 32
RRMS, 15 SPMS, 15 PPMS and 19 CIS patients at the baseline, 2
and 4-years after the study enrollment, as well as in 30 HC.
Results: We have detected longitudinal variability in circulating
miRNA expression levels, in RRMS, PPMS, SPMS and CIS
patients. These miRNAs were stable, when studied in HC.
Conclusions: Our results indicate an abnormal expression and
longitudinal variability of microRNAs in MS. While our MRI
result are under analysis now, we believe that our findings will be
of interest to ECTRIMS conference participants.
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Looking for prognostic factors in MS: the simultaneous
absence of IgGOB and spinal cord lesions at diagnosis
identifies a less aggressive disease course

M. Puthenparampil, M. Saiani, S. Miante, M. Pengo, F.
Rinaldi, P. Perini, P. Gallo

Multiple Sclerosis Centre | Department of Neuroscience DNS,
Universita degli Studi di Padova, Padova, Italy

Introduction: On the basis of the 2018 Diagnostic Criteria for
Multiple Sclerosis (MS) cerebrospinal fluid-restricted Oligoclonal
IgG Bands (IgGOBs) can be used as markers of dissemination in
time (DIT) of inflammation. However, DIT criterion can be
acquired on the basis of MRI findings and, thus, MS diagnosis can
be achieved in the absence of IgGOB.

Objective: To evaluate whether the absence of IgGOB might
mark a less aggressive disease course, independently of the num-
ber and site of lesions supporting the dissemination in space (DIS)
criterion.

Methods: All patients who underwent CSF examination for diag-
nostic purposes (T0) between January 2016 and April 2016 at the
MS Centre in Padua, were retrospectively analysed and included
in this study if the following criteria were respected: i) clinically
isolated syndrome suggestive of MS; ii) disease duration <3
months; iii) MS diagnosis in agreement with the 2017 McDonald
criteria; iv) at least 24 months of clinical and radiological follow-
up. Brain and spinal cord MRI were acquired at baseline and
annually (12 months=T1, 24 months=T2), while clinical evalua-
tions were performed biannually. Clinical relapses and appear-
ance of new/enlarging T2 lesions defined disease activity.
Results: 70 patients completed the 2-year follow-up. [gGOB were
detected in 46/70 (66%) patients while 34/70 (48.5%) had gado-
linium enhancing lesions. Survival analysis revealed a mild effect
of IgGOB (p< 0.05) in predicting disease activity in the overall
cohort. When only MS patients with no IlgGOB were considered,
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survival analysis revealed an association with the number of typi-
cal site involved (p< 0.05). Indeed, patients with less than 3 typi-
cal sites involved had less frequently disease reactivation in the
following 24 months (0% vs 50%, p=0.009). Finally, while
Kaplan-Mayer analysis revealed a higher probability of disease
activity in presence of brainstem (p=0.03) or spinal cord lesions
(p< 0.001) at baseline, Cox analysis confirmed only the latter
association (O.R. 26.6, 1C95% 2.7-257.0, p=0.005). None of these
associations was observed in MS patients with [gGOB.
Conclusion: Our findings indicate that the diagnosis of MS in the
absence of CSF IgGOB requires a careful evaluation of brain and
spinal cord MRI. Moreover, the simultaneous absence of IgGOB
and spinal cord lesions identifies patients with a less aggressive
disease course.
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The link between epigenetic regulators, neurotrophins
and treatment efficacy in patients with multiple sclerosis

C. Irkec!, F. Yekeler Ozdemir!, T. Altiparmak!, R. Tural?,
N. Altan2, F. Soke?

INeurology, *Biochemistry, Gazi University Medical Faculty,
Ankara, Turkey

Multiple Sclerosis (MS) is an neuroinflammatory and neurode-
generative autoimmune disease of the central nervous system
(CNS) with considerable heterogenity in all aspects, including
response to therapy. A number of disease modifying drugs (DMD),
such as interferon beta (IFN- f), glatiramer acetate (GA) and
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Fingolimod (FTY) available for disease management. However, a
considerable number of patients to achieve adequate response at
therapeutic doses of IFN-B, GA and FTY.

Epigenetic regulators such as sirtuin 1 (SIRT1) is member of the
histone deactylase (HDAC) family. SIRT1 can regulate transcrip-
tion, energy metabolism, DNA repair, aging and the functions of
Thelper 17 (Th17) cells. SIRT 1 was found significantly decreased
during relapses and increased levels were seen in responders to
GA treatment. In literature there haven’ t been any study about the
effects of IFNP and FTY according to serum levels of SIRT1.

On the other hand, investigations on neurotrophins, specifically
brain derived neurotrophic factor (BDNF) concentration in
patients undergoing GA and IFNJ treatment have conflicting
results. Levels in GA and IFN treated patients have been reported
as decreased, increased and unchanged when compared to con-
trols. There haven’t been any study about FTY treatment.

In this study we investigated the effects of different therapies on
SIRT1 and BDNF serum levels and their subsequent neuroprotec-
tive outcomes. In addition, we undertook the analysis of serum
SIRT 1 and BDNF levels in responder and non-responder MS
patients. For this reason; IFNB, GA, FTY responder and non
responder MS patients serum samples were collected and meas-
ured with enzyme linked immunosorbent assay (ELISA) method.
IFN treated responder group had significantly higher BDNF
serum levels than all other groups. Levels of SIRT1 in GA treated
responder group is remarkably higher than all other groups.
Consequently our findings suggest that SIRT1 and BDNF could
be a possible biomarker to evaluate responsiveness to GA and
IFNB treatments.

Although experimental studies support BDNF mediated neuro-
protection of GA in demyelinating conditions, we could not find
similar results in vivo. Further studies, on the protective roles of
SIRT1 and BDNF in MS patients and their therapy responsiveness
are required.
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Siponimod increases brain-derived neurotrophic factor
(BDNF) levels in cortical neuronal cultures and naive
healthy mice

R. Deogracias', A. Schubart?, Y.-A. Barde?

IReNeuron, Cardiff, United Kingdom, Novartis Pharma AG,
Basel, Switzerland, 3School of Biosciences, Cardiff University,
Cardiff, United Kingdom

Background: Siponimod is a potent, oral, selective sphingosine
1-phosphate (S1P1,5) receptor modulator. Recent preclinical data
suggest direct neuroprotective effects of siponimod in the central
nervous system that are independent of peripheral immune effects.
Stimulation of brain-derived neurotrophic factor (BDNF) synthesis
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by neurons has been proposed as one of the potential underlying
mechanisms for the central effects of the reference S1P1/3/4/5
modulator, fingolimod.

Objective: To investigate the effects of siponimod on BDNF
expression in cortical neuronal cultures and in naive healthy mice.
Methods: Cortical neuronal cultures were stimulated with siponi-
mod or phospho-fingolimod (100 nM) at different concentrations.
Extracellular signal-regulated kinase (ERK1/2) phosphorylation
was analysed after 30 minutes and the changes in the BDNF levels
were analysed after 24 hours incubation with the study compounds.
The effect of siponimod on BDNF expression was also analysed in
vivo. C57BL/6 (naive healthy) mice of 6-7 weeks of age were
treated daily (intraperitoneal [i.p.] administration) for 14 days with
siponimod, fingolimod, AUY954 (a S1P1 sclective agonist),
NIBR213 (a S1P1 selective antagonist) or saline. Changes in
BDNF levels in the cortex, hippocampus, striatum and cerebellum
regions of the brain were determined by the ELISA techinique.
Results: The addition of siponimod to the cortical neuronal cul-
tures led to an increase in BDNF levels and ERK1/2 phosphoryla-
tion. These observations were further confirmed in the in vivo
study. After 14 days of i.p. administration of siponimod, increased
levels of BDNF were observed in the cortex, hippocampus and
striatum regions but no effect was observed in the cerebellum.
Similar results were obtained with AUY954 and fingolimod treat-
ment whereas NIBR213, the S1P1 selective antagonist, had no
effect on BDNF levels in any of the brain regions.

Conclusions: These data show that siponimod stimulates BDNF
synthesis in certain brain regions, including the cortex and thus
support the direct central effects of siponimod in MS. This effect
is at least in part mediated by the S1P1 agonism.
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The study was funded by Novartis Pharma AG, Basel, Switzerland.
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Explaining long-term depletion of memory B lymphocytes
after cladribine treatment

B. Jacobs!, F. Ammoscato!, B. Ceronie!, T. Xenakis?, D.
Baker!, G. Giovannoni!, K. Schmierer!

!BartsMS, Centre for Neuroscience and Trauma, Blizard
Institute, >Genome Centre, Barts and The London School of
Medicine and Dentistry, London, United Kingdom

Objective: To determine the mechanism by which cladribine
leads to long-lasting depletion of memory B lymphocytes in peo-
ple with multiple sclerosis (pwMS).

Background: Cladribine is a synthetic purine nucleoside ana-
logue with high efficacy in relapsing MS. Cladribine is selectively
toxic towards lymphocytes in vivo, and leads to long-lasting
memory B cell depletion. Here, we explore the mechanistic basis
of this apparent cell type-specific toxicity.

Results: Cladribine was toxic to stimulated and unstimulated
lymphocytes in a dose-dependent and deoxycytidine kinase
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(DCK)-dependent manner over a physiological dosing range (0 -
1x105 nM). Toxicity was most pronounced for naive B cells, fol-
lowed by memory B cells, followed by T cells. High DCK
expression and low ADA expression correlated with susceptibility
to cladribine-induced cell death.

Conclusions: Cladribine kills all lymphocyte subsets in vitro with
a predilection for naive B cells. Depletion of the circulating naive
B cell pool removes the precursors for the generation of new
memory cells. This ‘roadblock” mechanism may explain delayed
reconstitution of the memory B cell pool in pwMS following
treatment with cladribine. A high DCK:ADA expression ratio
appears to partly determine the cell type-specific toxicity of
cladribine.
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Aventis, and Teva; and research support from Biogen, Genzyme,
Ironwood, Merck, Inc, Merck Serono, and Novartis. Dr Schmierer
reports being a principal investigator of trials sponsored by
Novartis, Roche, Teva, and Medday; involved in trials sponsored
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EP1584
Alemtuzumab in highly active MS: effectiveness in real
life and the need of immunological profiling

C. Cordioli', N. De Rossi?, C. Mancinellil, S. Rasia!, M.
Vianello?, D. Bertoli4, R. Capra!

!Multiple Sclerosis Center, ASST Spedali Civili, Montichiari,
Brescia, ’Multiple Sclerosis Center, ASST Spedali Civili,
Montichiari, Multiple Sclerosis Center, Treviso Hospital,
Treviso, *CREA laboratory, ASST Spedali Civili, Brescia, Italy

Background: long-term effectiveness data shows that more than
two cycles of alemtuzumab (Alem) are often required to treat
some multiple sclerosis (MS) patients. Cases of activation of the
disease occurring in the first years of treatment are increasing.
Methods: We retrospectively studied a court of 15 MS patients
starting therapy with Alem between August 2015 and March 2017
at the Multiple Sclerosis Center of Montichiari, Brescia and at the
Multiple Sclerosis Center of Treviso (Italy).

Results: all 15 patients received 2 treatment courses at a 12-month
interval with a mean follow-up from second Alem treatment cycle
of 11 (5-19) months. Patients had a median disease duration of 7.5
years and they switched to Alem from other DMTs (natalizumab:
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6, fingolimod: 4, dimethyl fumarate: 2, interferon beta-1a: 2) for
treatment failure. Overall, 9 subjects experienced lack of response
to Alem with clinical and/or radiological disease activity after the
first therapeutic course (MRI activity after mean 7,8 months from
treatment; relapses after mean 8,2 months from treatment). Two of
them (showing a less active disease before Alem start) stabilized
after the second treatment course, 6 patients lacked the full control
of the disease after the second course. Two patients with clinical
and radiological stability after the first cycle, reactivated after the
second one, in contrast with reported data of possible uselessness
of second Alem course in case of MS stabilization during the first
year. In our patients the relapse-rate was 0.75/year after the first
course of Alem and 0.33/year after the second one. Autoimmunity
was observed 11 months after the first course in one patient (thy-
roiditis), 11 months after the second course in two patients (thy-
roiditis and eczema) and 13 months after the second course in one
patient (alopecia, arthralgia).

Conclusions: high proportion of our highly active MS patients
treated with Alem failed a complete response after the first and/or
the second treatment course. Autoimmunity was observed preco-
ciously in 4/15 patients. The immunological profile at baseline
and during treatment (kinetic of B and T cells recovery) could
condition the efficacy of the drug, the risk of autoimmunity devel-
opement or suggest a different administration schedule.

Disclosure

Cinzia Cordioli: advisory board and/or speaker honoraria and
travel grants from Novartis, TEVA, Biogen, Merck Serono,
Genzyme, Roche.

Nicola De Rossi: speaker honoraria from Biogen Idec, Genzyme,
Novartis, Sanofi-Aventis; received funding for participation in
advisory board to Novartis and Genzyme-Sanofi and for travel to
scientific meetings from Biogen Idec, teva, Sanofi-Genzyme,
Roche, Almirall and Novartis.

Chiara Mancinelli: nothing to disclose.

Sarah Rasia: consulting fees from Novartis.

Marika Vianello: consulting services or speaking from Biogen,
Novartis, Merk Serono.

Diego Bertoli: nothing to disclose

Ruggero Capra: lecture fees and/or travel grants from Novartis,
Biogen, Celgene, Novartis, TEVA, Genzyme and Sanofi-Aventis.

EP1585
Switching inactive MS patients under BRACE therapies
to teriflunomide due to injection-related problems

F. Ladeira, M. Salavisa, C. Borbinha, J.P. Marto, L.
Conceigdo, M. Saraiva, F. Sa, A.S. Correia

Neurology, Hospital de Egas Moniz, Centro Hospitalar de
Lisboa Ocidental, Lisbon, Portugal

Background: In clinical practice, inactive relapsing-remitting
multiple sclerosis (RRMS) patients under interferons and glati-
ramer acetate (collectively known as BRACE therapies) are often
reluctant to be kept under an injectable drug when oral alterna-
tives are available. A recent subgroup analysis from TEMSO and
TOWER studies showed that patients previously treated with
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BRACE therapies presented a reduction in relapse rate and in the
disability progression after switching to teriflunomide. However,
in these patients, MS was active in the 24 months prior to teriflu-
nomide start.

We aimed to evaluate if switching inactive patients under BRACE
therapies to teriflunomide maintained their inactive-status or if it
was associated with an increase in disease activity.

Methods: We designed a case-control study including all adult
patients with the following inclusion criteria: RRMS, inactive
under BRACE therapies for at least 2 years according to Lublin
criteria, that were subsequently switched to teriflunomide due to
injection-related problems (exposure group) or maintained under
the injectable DMT (control group), and had a minimum follow
up of 6 months. We analyzed the risk of relapse and disability
progression between groups using Kaplan-Meier survival curves
with the log-rank test and Cox regression.

Results: Of 48 patients included, 32(66.7%) were women, with a
mean age of 45.4(+ 11.1) and a median disease duration of 11.0
(IQR 9.0) years. The median EDSS at baseline was 1.0 (IQR 1.0).
Patients had been under BRACE therapies for a period of 2-16
years. Eleven (22.9%) patients switch to teriflunomide. Switching
to teriflunomide did not associate with a higher risk of relapse
(HR: 3.528, 95% CI 0.220-56.445; p=0.373) or a higher risk of
disability progression (HR:0.317, 95%CI:0.414-15.236; p=0.317)
during a median follow-up period of 24 (IQR 0.0) months.
Conclusion: Teriflunomide seemed a good alternative in inactive
RRMS patients under BRACE therapies reporting injection-
related problems. The transition of these patients to teriflunomide
was not associated with a higher risk of relapse or disability pro-
gression in our sample. Further studies with larger samples and
including radiologic assessments would be useful to confirm if
patients controlled with BRACE therapies can be safely switched
to teriflunomide in case of injection-related problems.

Disclosure

Filipa Ladeira received consultant fees from Novartis and support
for scientific meetings from Biogen Idec, Novartis, Sanofi
Genzyme and Teva.

Manuel Salavisa has received support for scientific meetings from
Genzyme and Merck Serono.

Claudia Borbinha received support for scientific meetings from
Biogen Idec.

Jodo Pedro Marto, Laurete Concei¢dao, Marlene Saraiva and
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Ana Sofia Correia received an educational sponsorship from
Merck Serono, consultant fees from Biogen Idec, Merck Serono,
Novartis and Roche, as well as research support from Biogen Idec
and support for scientific meetings from Bayer, Biogen Idec,
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EP1586

Comparison of fingolimod and teriflunomide on the basis
of relapse, magnetic resonance imaging and cognition
following the switch from injectables in patients with
stable multiple sclerosis

S. Ozakbas!, B. Piri Cinar?, C. Babayev!
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!Dokuz Eylul University, Izmir, ?Bulent Ecevit University, School
of Medicine, Zonguldak, Turkey

Introduction: Unacceptable tolerability may be the reason for
considering treatment switch from platform madications to oral
agents in multiple sclerosis (MS). Both fingolimod and terifluno-
mide can be used effectively. used in multiple sclerosis (MS).
Early relapse outcomes in long-term stable patients switching from
IFNb and GA to oral madications have been stimulating issues.
Aims: To compare relapse possibilities and cognitive and mag-
netic resonance imaging (MRI) issues in patients switching inject-
ables to fingolimod or teriflunomide.

Methods: RRMS patients who were stable at least one year with
paltform injectables were recruited. Annual relapse rate, disability
progression, number of new T2 lesions and new T1 lesions (black
holes), and symbol digit modalities test scores were compared in
switchers (previously stable MS patients switching from platform
injectables) and stayers (patients remaining on [FNB/GA).
Results: A total of 406 switchers were matched to 324 stayers.
There was no difference in the proportion of patients recording at
least one relapse in the first year (3.4% switchers, 2.9% stayers; P
= 0.085). The mean annualized relapse rate (P = 0.19) and EDSS
progression (0.09) were also comparable. There was no signifi-
cant difference between two groups on the basis of new T2 lesion
(p=0.14) and new T1 lesion (p=0.754). information prossessing
speed measured by SDMT was also did not change in this period
for both groups (p=0.08)

Conlusions: Our results indicated that there was no evidence of
disease reactivation in terms of relase possibility, MRI activitiy
and cognitive status within the first year in patients switching to
oral therapy when they were previously stable, and both fingoli-
mod and teriflunomide had similar results in this respect.

Disclosure

Serkan Ozakbas: nothing to disclose
Bilge Piri Cinar: nothing to disclose
Cavid Babayev: nothing to disclose

EP1587

Long-term remission of tumefactive relapsing multiple
sclerosis after alemtuzumab rescue treatment in an
adolescent patient

D. Baroncini!, P. Annovazzi!, C. Guaschino!, G.

Minonzio?, L. Saraceno’, A. Ghezzi!, G. Comi?, C.
Stadelmann’, M. Zaffaroni!

!Multiple Sclerosis Centre, ASST Valle-Olona, Gallarate
Hospital, >Neuroradiology Unit, ASST Valle-Olona, Gallarate
Hospital, Gallarate, ’Neurology department, San Donato
Hospital, San Donato, *Department of Neurology, San Raffaele
Scientific Institute, Milan, Italy, >Institute of Neuropathology,
University Medical Center, Gottingen, Germany

Background: tumefactive demyelinating lesions may be a diag-
nostic and therapeutic challenge [1], especially in pediatric
patients [2]. Alemtuzumab showed efficacy in a fulminant form of
multiple sclerosis (MS) [3].

Muttiple Sclerosis Journal 2018; 24: (S2) 738-980

Method: case report of an adolescent with tumefactive relapsing
MS who underwent a sustained remission after alemtuzumab
therapy.

Results: in February 2015, a 16 years old male, without remark-
able previous clinical history, had a subacute sensorimotor right
hemiparesis associated with headache and vomiting. Brain MRI
showed five lesions (including corpus callosum) with ring-shaped
enhancement, one with a tumor-like appearance with pronounced
perilesional oedema. Spinal cord MRI, CSF, evoked potentials,
autoantibody screening (including anti-NMO and anti-MOG)
were normal. He was treated with an intravenous (iv) methylpred-
nisolone course (ineffective), then with two courses of plasma
exchange (partial recovery), finally with two Rituximab courses
15 days apart, with slow clinical improvement. In April 2015
brain MRI showed partial regression of one lesion, but worsening
of the pseudotumoral one, associated with a further deterioration
of symptoms. In May 2015 a second CSF analysis was negative,
as well as the work up for lymphoproliferative diseases (total
body CT, testicles ultrasound, eye fundus examination). In May
2015 cyclophosphamide was started (9 courses monthly), without
a significant remission of disease activity. In July 2015 brain MRI
showed inflammatory activity in almost all lesions with increased
left fronto-temporal perilesional oedema. The patient presented
marked dysarthria that was treated with iv methylprednisolone,
with only partial recovery. In autumn 2015, problems of memory
and attention arose. In February 2016 brain MRI showed a further
reduction of posterior lesions, but new, large pseudotumoral bi-
frontal contrast-enhancing lesions appeared. Brain biopsy con-
firmed the diagnosis of inflammatory demyelinating disease
compatible with MS, excluding other mimickers (neoplasm, lym-
phoma, vasculitis, ADEM or infection). Alemtuzumab was then
started in March 2016, with a sustained clinical improvement and
complete remission of any activity at subsequent brain MRI. No
adverse events were observed.

Conclusions: alemtuzumab led to a long-term remission in a
young patient with tumefactive relapsing MS, confirmed by neu-
ropathological examination. Alemtuzumab should be considered
early in the therapeutic algorithm of these forms.

Disclosure

Dr. D. Baroncini received travel grants from Genzyme, Merck and
Biogen for participation at national and international congresses;
he received speaking honoraria from Sanofi and Novartis, and
personal compensation from Almirall for scientific publication.
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gresses and meetings from Merck, Biogen, Teva, Sanofi-Genzyme,
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EP1588
Cyclophosphamide in multiple sclerosis: a real-life study
on 222 patients

P. Constant Dit Beaufils!, D.A. Laplaud!, N. Jousset!?, F.
Lefrere!2, S. Wiertlewski!, L. Michel3

INantes University Hospital, ’Centre d’Investigation
Clinique, Nantes, 3Rennes University Hospital, Rennes,
France

Introduction: Cyclophosphamide (CYP) is an immunosuppres-
sive drug, commonly used in Multiple Sclerosis (MS) in some
French MS centres. While this drug seems to be efficient to treat
inflammation in Relapsing Remitting (RR) MS, several rand-
omized controlled trials have been conducted in progressive MS
but with contradictory results. Here, we analyzed the efficacy and
safety of the use of CYP in real life in a French cohort of MS
patients.

Methods: All MS patients that had received CYP between 1989
and 2016 in Nantes, were included. Expanded Disability Status
Scale (EDSS), relapses, gadolinium enhancing lesions and
adverse events were collected.

Results: 222 MS patients were included (115 Secondary
Progressive MS, 66 Primary Progressive MS and 41 RRMS).
The mean age at baseline was 46,92 years old. Treatment by
CYP was started 13 years after the beginning of the disease. 83
patients were naive of drugs before starting CYP. Mean treat-
ment duration by CYP was of 12.27 months, with a mean cumu-
lative dose of 6.76 g. Mean annualized relapse rate (ARR)
decreased from 0,89 (before treatment) to 0,27 at one year and
0,48 at two years (p< 0.0001 for both comparisons vs baseline).
Mean EDSS at baseline was 5,60 and increased significantly to
6,01 two years after the beginning of the treatment (p < 0,0001).
However, EDSS was stabilized (n= 53/124) or improved (n;=
31/124) in 67 % patients at 12 months and 50% (ns=39/117, n;=
20/117) at 24 months. Mean enhancing lesions on Magnetic
Resonance Imaging before CYP was 0.64 and decreased to 0.15
one year after the beginning of the treatment (p< 0.05).14
patients stopped CYP for adverse events, 144 for planned arrest,
30 for inefficacy, 8 for others reasons. 94 patients presented
some adverse events that were mainly infectious (21,65%),
vomiting (16,19%) and asthenia (9,91%).

Conclusion: This immunosuppressive drug seems to be efficient
on the inflammatory components of the disease but without major
effects on disability progression. A sub group analysis (on the dif-
ferents forms of MS) will be performed to better understand these
results.
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EP1589

Patient initiation of fingolimod treatment in younger
patients with multiple sclerosis in clinics and in the
Gilenya@Home Program

J. Osborne!, B. Brown?, X. Meng?, J. Weiss?, N. Jaitly?
IState of the Heart Cardiology, Grapevine, TX, ?Novartis
Pharmaceuticals Corporation, East Hanover, NJ, United States

Introduction: Largely asymptomatic, decreased transient heart
rate (HR) is an expected pharmacodynamic effect of fingolimod
(Gilenya®) initiation; heart block may also rarely occur. US pre-
scribing information requires first-dose observation (FDO) of HR
and blood pressure for >6 hours during fingolimod initiation.
FDO can be conducted in clinics; with the Gilenya@Home pro-
gram, most US patients initiate fingolimod at home. Side-effect
reporting differs among settings due to extra precautions taken at
home. FDO data for younger vs older patients are worth analysis.
Objectives: Assess FDO findings in younger (<30 years) vs older
(>30 years) patients initiating fingolimod at home or in the clinic.
Methods: Retrospective, anonymized patient FDO safety data
were collated from Gilenya@Home (Oct 2014-Jul 2017) and
Gilenya assessment network clinics (Jul 2010-Dec 2016).
Extended monitoring (EM) was conducted per product label or if
HR was <45 bpm at 6 hours. Patients were transferred to an emer-
gency room (ER) for overnight monitoring if required. Cardiac
safety data (HR, first-degree [1°] or second-degree [2°] atrioven-
tricular [AV] block) and additional monitoring (EM, ER) were
compared for patients aged <30 vs >30 years.

Results: Data were collated for 5060 in-home visits and 14,873
in-clinic FDO procedures (with available date of birth), of which,
756 (14.9%) and 2109 (14.2%), respectively, were in patients
aged <30 years. Baseline pre-dose HR (mean+tstandard deviation)
was similar for in-home patients aged <30 vs >30 years (75.2+12.9
vs 74.8+12.1 bpm), as was HR at 6 hours post-dose (65.1+10.7 vs
64.0+12.9 bpm). HR for younger vs older in-clinic patients were
similar at baseline (74.3£11.3 vs 74.2+11.4 bpm) and discharge
(68.3£10.0 vs 67.8+10.0 bpm). Percentage of patients with 1°AV
block was similar between younger and older patients in the in-
home (2.0% vs 2.5%) and in-clinic (0.1% vs 0.5%) settings,
respectively. Occurrence of 2°AV block was low in all groups (in-
home: 0% vs 0.1%; in-clinic: 0.1% vs 0.1%). Proportion of
patients requiring EM was similar for younger and older patients
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(in-home: 9.0% vs 10.3%; in-clinic: 2.2% vs 2.7%) settings. A
smaller percentage of younger vs older patients attended the ER
(in-home: 0.1% vs 0.3%; in-clinic: 0.3% vs 1.0%).

Conclusions: Safety outcomes were as expected for patients initi-
ating fingolimod, regardless of age and in-home or in-clinic set-
ting. Younger patients appeared less likely to require ER
monitoring during FDO.

Disclosure

John Osborne, medical director of the Gilenya@Home program,
has received honoraria for educational programs that he has pro-
vided on behalf of Novartis as well as consultation fees for
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EP1590
Effects of MS treatments on the phenotypic and
functional characteristics of B cells

T. Guerrier!, B. Lopez?, M. Labalette?, O. Outteryck?, D.
Launay?, G. Lefévre?, P. Vermersch?, S. Dubucquoi?, H.
Zéphir?

1Univ. Lille, CHU Lille, LIRIC U995, Lille, 2Univ. Lille, CHU
Lille, LIRIC U995, LILLE, France

Objective: To analyze whether commonly used multiple sclerosis
(MS) disease-modifying drugs may induce changes in B cell sub-
set distribution and/or cytokine production capacities of B cells.
Methods: We prospectively enrolled RRMS patients naive of any
disease modifying drugs. Blood samples were collected at base-
line, and 3, 6 and 12 months after initiation of treatment. To deter-
mine both peripheral blood B cell subset distribution and
functions, a phenotypic analysis by cytometry was performed.
The proportions of IL-6- and of IL-10-producing B cells were
measured, after polyclonal stimulation, to assess pro-inflamma-
tory and anti-inflammatory functional properties of peripheral
blood B cells. Changes in either lymphocyte subset numbers or
percentages (as appropriate) were analysed by building a mixed
model of repeated measurements for each lymphocyte subset
(SASP 9.4 software).

Results: Of the 46 RRMS patients included: 18 were treated by
beta-interferon (IFN-B), 17 by dimethylfumarate (DMF) and 11
by teriflunomide (TFM). Although no significant decrease in total
B cell counts could be considered in either of the 3 treatment
groups, significant changes were evidenced in B cell subset distri-
bution. IFN-f initiation was associated with an increase of transi-
tional B cell (p<0.001) and a decrease of marginal zone B cell (p<
0.003) proportions from the 3 month of treatment. IFN-B also
induced an increase of the IL-10-producing B cell proportion from
the 6% month (p< 0.001), without any change of the IL-6-
producing B cells. DMF initiation was associated with a decrease
of all memory B cell subset (p< 0.001) proportions from the 6%
month, and with an increase of the mature naive B cell proportion
at 12 months (p=0.005). No variation in IL-10 or IL-6-producing
B cell proportions was observed. Under TFM initiation, no sig-
nificant modification of the B cell subset distribution was
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observed, while both the IL10- and IL-6-producing B cell propor-
tions decreased (p=0.02 and p=0.04 respectively) at 12 months.
Conclusions: TFM is associated with a decrease in pro- as well as
anti-inflammatory B cell properties. Conversely, IFN-f3 and DMF
induced significant changes in B cell subset distribution, which
were, for IFN-B, notably associated with changes in functional
properties leading to an increase of potentially regulatory IL-10-
producing B cells. These effects on B cells appear early with
IFN-p and delayed with DMF.
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EP1591

Synthesis and preliminary testing of siRNA targeting
the T Cell receptor p-chain - A proposed therapy for the
treatment of autoimmunity

N. Magazine
Animal and Food Sciences, Louisiana State University, Baton

Rouge, LA, United States

As of 2018, the United States National Institutes of Health esti-
mate that over half a billion people worldwide are affected by
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various autoimmune disorders. Though these conditions are prev-
alent, treatment options remain relatively poor, relying primarily
on various forms of immunosuppression which carry potentially
severe side effects and often lose effectiveness overtime. Given
this, new forms of therapy are direly needed. We propose the use
of small interfering RNA (siRNA) for the T-cell receptor B-chain
gene (TRB) as a highly targeted, novel means of therapy for the
treatment of autoimmune disorders. To meet this goal, the con-
ducted research aimed to develop methods to produce siRNA for
TRB. Additionally, this research included testing of said siRNA
for its effects on the TRB gene and cell viability.

Jurkat (T-lymphocyte) cells were lysed and their mRNA isolated.
After reverse transcription, C-tailing coupled with modified con-
ventional techniques was applied in order to create siRNA specific
for TRB. Additionally, siRNA synthesis using a previously
reported multi-primer method was attempted (though was unsuc-
cessful). Synthesized siRNA was subsequently coated with lipo-
fectamine to facilitate transfection. The coated siRNA molecules
were then applied to Jurkat cells at concentrations of 2 and 20
picomolar and incubated for 72h. Gene knockdown was quanti-
fied by qPCR, while cell viability was quantified both by direct
counting and MTT assay.

While we were unable to synthesize siRNA for TRB using a
previously reported “multi-primer method”, synthesis using
C-tailing was successful. The encapsulated siRNA constructed
in this manner demonstrated an ability to knockdown expres-
sion of TRB by more than 99.8% at concentrations of both 2 and
20 picomolar while having no observed effect on T-cell viabil-
ity. This data suggests that siRNA for TRB may potentially be
an effective, novel means of therapy in the treatment of autoim-
mune disorders.

Disclosure
Nicholas Magazine: nothing to disclose

EP1592
Characterization of myelin peptide-coupled red blood
cells

M. Hohmann!, T.H. Ludersdorfer!, P.C. Englezou?, M.J.
Docampo!, C. Sellés-Moreno!, J. Goede?, J. Deuel4, F.
Guffanti’, M. Broggini®, E. Scanziani®, M. Sospedra’, R.
Martin’, A. Lutterotti’

Wyss Zurich, University of Zurich, Ziirich, Switzerland,
2Division of Molecular Hematology, Lund University,

Lund, Sweden, 3Department of Haematology, Kantonsspital
Winterthur, Winterthur, *Division of Hematology, University
of Zurich, Ziirich, Switzerland, Department of Oncology,
IRCCS-Istituto di Ricerche Farmacologiche, ‘Department
of Veterinary Medicine, University of Milan, Milan, Italy,
"Department of Neurology, University Hospital Zurich, Ziirich,
Switzerland

Background: The development of safer and more efficient
immune therapies remains an important unmet medical need in
patients with autoimmune diseases. Induction of antigen-specific
immune tolerance can be achieved via injection of cells
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chemically coupled with target antigens. Preclinical studies with
peptide-coupled splenocytes have suggested ,,cross-tolerance” as
the main mechanism of action for inducing tolerance (1), whereby
peptide-coupled cells undergo apoptosis and are processed by
macrophages in the spleen to represent the antigens in a tolero-
genic way. Much less is known using peptide-coupled red blood
cells (RBCs) instead of peptide coupled splenocytes.

Goals: Objectives of this project are to analyze the effects of the
coupling procedure on RBCs in vitro and investigate the biodistri-
bution of peptide-coupled RBCs in vivo.

Methods and Results: Treatment with the cross-linker ethylcar-
bodiimide (EDC) led to a reduced deformability of peptide-cou-
pled RBCs as observed by ektacytometry. Electron microscopy
analysis revealed only minor morphological changes following
treatment with EDC.

In addition, coupling of RBCs initiates physiological changes
such as a rapid influx of cytosolic calcium and phosphatidylserine
exposure, both hallmarks of programmed cell death in RBCs,
called eryptosis.

Both deformability and morphological changes of peptide-cou-
pled RBCs appear to influence the in vivo biodistribution and
direct these cells to specific organs. To identify the cellular origin
involved in the uptake of peptide-coupled RBCs, we injected flu-
orescently-labelled peptides coupled to RBCs intravenously in
BALB/c mice and analysed the biodistribution, both in vivo and
ex vivo. Bioluminiscence imaging data indicates the liver as one
of the major organs involved in the uptake of peptide-coupled
RBCs. Histological analysis confirmed the aforementioned find-
ings, demonstrating uptake of peptide-coupled RBCs by liver
macrophages/Kupffer cells.

Conclusion: RBCs exhibit hallmark characteristics of eryptosis
following peptide coupling and these are efficiently taken up by
macrophages/Kupfter cells in the liver following their intravenous
administration.

1: Miller SD et al, Nat Rev Immunol 2007.
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Dissection of the distinct susceptibility of hematopoietic
precursors and immune cells to cladribine
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!Department of Neurosciences, Rehabilitation,
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(DINOGMI) University of Genoa, *Center of Excellence
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Development Institute, Inc., Middlesex Turnpike Billerica,
MA, United States, "Medical Affairs Department, Merck
Serono, Rome, *Ospedale Policlinico San Martino-IRCCS,
Genoa, Italy

Cladribine (2CdA) is deoxyadenosine antimetabolite activated by
sequential deoxycytidine kinase (dCK) phosphorylation causing
cell death through apoptosis and necrosis. This is reverted by
cytosolic 5’ deoxynucleotidase (NT5C2). Thus, high dCK/NT5C2
ratios in lymphocytes reflect 2CdA-specific lymphopenic effect.
Clinical trials have shown a difference in timing of immunorecon-
stitution for different lymphocyte subsets in multiple sclerosis
(MS) patients, suggesting that a differential susceptibility to 2CdA
by these subsets and/or of their lymphoid progenitors is linked to
dCK/NT5C2 ratio variability. Moreover, dCK expression and
activity are enhanced during lymphopoiesis and in activated lym-
phocytes. On this basis, our objective is to assess the enzymes
involved in 2CdA metabolism in vitro in selected immature cells,
including hematopoietic stem cells, and common lymphoid (CLP)
and myeloid progenitor cells (CMP) from healthy donors, as well
as in activated mature lymphoid and myeloid cellular subsets iso-
lated from the peripheral blood of healthy donors upon 2CdA
stimulation.

Flow cytometry analysis using pre-validated rabbit anti-dCK
and anti-NT5C2 polyclonal antibodies showed a positive dCK/
NTS5C2 MFI ratio in B cells, T cells and monocytes, with mean
values of 5.19, 3.28 and 2.17, respectively. Within B-cell sub-
sets, dCK and NTS5C2 expression was highly heterogeneous,
with plasma cells displaying the highest MFI, but no signifi-
cant differences were observed in the respective B-cell dCK/
NT5C2 ratios (B memory dCK MFI mean = 10580, NT5C2
MFI mean = 3206, ratio = 3.30; B mature dCK MFI mean =
7496, NT5C2 MFI mean = 2356, ratio = 3.18; B transitional
dCK MFI mean = 7364, NT5C2 MFI mean = 2451, ratio =
3.00; plasma cells dCK MFI mean = 16901, NT5C2 MFI mean
= 2451, ratio = 2.47).

These data support our suggestion that 2CdA affects specific
immune cell subsets differentially.
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alternatives: a retrospective claims analysis of us health
plan data
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!Mallinckrodt Pharmaceuticals, Bedminster, NJ, 2HealthCore,
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Background: Multiple sclerosis (MS) relapse adversely impacts
short-term functioning, and accumulation of associated residual
deficits results in neurological disability. As such, relapse resolu-
tion represents a critical measure of treatment effectiveness.
While corticosteroids (CS) are routinely used to treat relapse,
alternatives are available where CS are inappropriate (e.g. non-
response/intolerance), including repository corticotropin injection
(RCIL; H.P. Acthar® Gel), intravenous immunoglobulin (IVIG), or
plasmapheresis (PMP).

Objectives: To characterize relapse episodes and relapse resolu-
tion with CS alternatives

Methods: Analyses were conducted using administrative health
insurance claims data from HealthCore from 1/1/06-11/30/16. A
relapse was defined per convention as: 1) hospitalization with a
principal diagnosis OR outpatient visit with any diagnosis of MS
(ICD-9/10-CM=340.xx/G35) plus 2) receipt of RCI, IVIG, or
PMP <30 days. Relapses <30 days were considered one episode,
with the end date as the date of the last relapse plus 30 days.
Continuous enrollment was required. IVIG and PMP treatments
<7- and <14- days of the initial treatment were considered a
course. Relapse resolution was evaluated based on all treatments
received during the first episode, including CS; the first treatment
was used for group assignment, i.e. RCI or PMP/IVIG. Treatment
was assumed ineffective and the relapse unresolved, if another
treatment followed. Comparative effectiveness analyses were
conducted, using chi-square tests for categorical variables and
t-tests for continuous variables.

Results: Approximately 60.2% (n=240) and 39.8% (n=159) of
patients first received RCI and PMP/IVIG during their first epi-
sode, with mean number of days of 38.1 and 47.4 for each (p<
0.001). Relapse resolution differed by treatment (p< 0.001);
78.3% and 56.0% of patients receiving RCI and PMP/IVIG did
not require additional relapse treatment. For RCI, 17.9% and
3.8% of patients required 1 and 2+ additional treatments to resolve
their relapse, vs. 27.0% and 17.0% for PMP/IVIG.

Conclusions: RCI resolved the relapse episode more quickly and
at a significantly higher rate, vs. PMP/IVIG, and can be self-
administered. Consistent with prior findings, treatment effective-
ness is greater with RCI vs. PMP/IVIG and RCI may be considered
first for appropriate patients. Claims limitations apply.
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Peginterferon beta-1a every 2 weeks demonstrated better
clinical outcomes than glatiramer acetate once-daily in
patients with RRMS: propensity score matching of phase
3 data from ADVANCE and CONFIRM

T. Scott!, O. Mokliatchouck?, C. Castrillo-Viguera?, A.
Harrington?, M.L. Naylor?

!Drexel University College of Medicine, Pittsburgh, PA, *Biogen,
Cambridge, MA, United States

Introduction: Peginterferon beta-1a and glatiramer acetate (GA)
are both approved first-line therapies for the treatment of patients
with relapsing-remitting multiple sclerosis (RRMS). These thera-
pies have been studied in different clinical studies, and head-to-
head efficacy comparisons are lacking. Propensity score matching
(PSM) is a statistical method that allows the assessment of differ-
ences in treatment effects by modelling the relationship between
confounders and treatment assignments (eg, in different clinical
trials), such as ADVANCE and CONFIRM.

Objectives: Compare subcutaneous (SC) peginterferon beta-la
125 mcg every 2 weeks vs SC GA 20 mg/mL once-daily on clini-
cal efficacy endpoints at 2 years in patients from ADVANCE and
CONFIRM using PSM.

Methods: PSM (1:1) based on key baseline characteristics (age,
baseline expanded disability status score [EDSS], years from
onset of symptoms, number of relapses in prior year, and gender)
was performed on 512 ADVANCE peginterferon beta-1a patients
and 350 CONFIRM GA patients. Outcomes included annualised
relapse rate (ARR), which was assessed using negative binomial
regression, and 12-week and 24-week confirmed disability wors-
ening (CDW), which were evaluated using the Kaplan-Meier
method and Cox proportional hazards modeling.

Results: After matching, 336 each of peginterferon beta-1a and
GA patients were included. At 2 years, patients treated with
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peginterferon beta-1a had a significantly lower ARR (0.204 vs
0.282; rate ratio 0.724; P=0.0453), a significantly lower probabil-
ity of 12-week CDW (10.0% vs 14.6%; hazard ratio (HR) 0.625;
P=0.0476), and a numerically lower probability of 24-week CDW
(7.7% vs 10.6%; HR 0.684; P=0.171) compared with patients
treated with GA.

Conclusions: In this PSM analysis using data from two recent
phase 3 trials, peginterferon beta-1a every 2 weeks showed sig-
nificantly better clinical outcomes in terms of relapses and 12
week disability worsening compared to GA once-daily in patients
with RRMS over 2 years.
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TS: Received research support from Biogen and Novartis, and
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and speaking for Acorda Therapeutics, Biogen, Genzyme,
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Ocrelizumab in an expanded cohort of primary
progressive MS patients: safety outcomes and clinical/
paraclinical follow-up
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of Genoa, *Ospedale Policlinico San Martino - IRCCS,
3Department of Health Sciences, University of Genoa,
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Background: Ocrelizumab, a humanized monoclonal antibody
targeting CD20+ B cells, has recently been approved by EMA for
a subset of primary progressive MS (PPMS) patients. According
to regulators, patients should be treated if strict clinical and para-
clinical criteria are met (i.e.: early PPMS in terms of disease dura-
tion, level of disability, and MRI activity). Although efficacy and
safety has been well established in in early PPMS patients, most
patients in clinical practice do not fulfill all of the above criteria.
Additionally, safety and efficacy outcomes in longstanding, non-
ambulating or older PPMS patients have yet to be studied and
compared with those of PPMS patients fulfilling EMA criteria.
Aims: To evaluate, in a single center real life MS clinic, safety
and efficacy of ocrelizumab treatment using clinical and paraclin-
ical parameters.

Methods: PPMS patients were enrolled in the ocrelizumab com-
passionate use program before EMA pronouncement on prescrip-
tion restrictions. Patients were infused with ocrelizumab and
underwent MRI scan before ocrelizumab administration in order
to detect radiological activity. All patients were followed, accord-
ing to good clinical practice guidelines, with serial EDSS,
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BICAMS, patient reported outcomes (PRO), MRI, OCT, and lab-
oratory assessment.

Results: 34 patients were included in the analysis (F/M ratio
22/12, mean age 52 (range 36-66) years). The median follow-up
was 4.5 months (range 1.2-14). Mean and median disease duration
at ocrelizumab initiation were 12.4 and 9.3 years, respectively.
Median pre-treatment EDSS was 6.0 (range 2.0-7.5). 10 patients
(29%) were treatment-naive at ocrelizumab treatment onset.
Infusion related AE were experienced by 4 patients and serious
AE (SAE) by 1 patient. Radiological activity was found in 6
patients. Only 4 out of 34 patients (12%) fulfilled all EMA criteria
for PPMS treatment with ocrelizumab but there was no significant
difference in terms of AE and SAE between the two groups of
patients (p=0.32 for AE).

Conclusions: Ocrelizumab induction regimen appears to be safe
in our real-life cohort of patients with longstanding disease,
greater age and disability than those enrolled in clinical trials and
absence of radiological activity.
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Medical School, *Tufts University School of Medicine, Boston,
MA, United States

Introduction: The Effect of teriflunomide in a progressive multi-
ple sclerosis (MS) population is not well characterized
Objective: We wished to explore the side effect profile and effi-
cacy of teriflunomide in a group of patients with primary (PPMS)
and secondary progressive (SPMS) multiple sclerosis.

Aims: To describe side effects and efficacy in a PPMS and SPMS
as measured by timed 25 foot walk (T25FW) and expanded disa-
bility status scale (EDSS).

Methods: We conducted a single-center retrospective observa-
tional analysis of medical records and available comprehensive
longitudinal investigation in MS database (CLIMB) information
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for patients labelled by clinicians as having PPMS or SPMS at a
tertiary academic center with teriflunomide from 2012-2017.
Patients also were required to be > 40 years old and an EDSS > 3.5
at the initiation of treatment with teriflunomide. EDSS and 25-foot
walk time in the year before treatment and after treatment were
analyzed. Analysis of T25FW prior to start and one year after start
was compared with Wilcoxon rank sum testing.

Results: Twenty-nine patients were included in the study. Mean
EDSS did not differ prior to teriflunomide start and after one year
(n=29, 6.29 vs 6.33, p=0.98.) Mean T25W also did not differ prior
to teriflunomide start and at one year (n=19, 10.5s vs. 10.8,
p=0.85.) Teriflunomide was generally well tolerated without seri-
ous tolerability or safety concerns in this small population.
Conclusions: Patients did not worsen over the course of one year
as measured by EDSS and T25FW while on teriflunomide. Further
characterization of this population and comparison to other
cohorts is needed.
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!Department of Clinical Neuroscience, Institute of Neuroscience
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Introduction: Alemtuzumab (ALZ) belongs to the pulsed
immune reconstitution therapies for relapsing-remitting multiple
sclerosis (RRMS). In clinical practice ALZ is used as a second or
third line treatment of RRMS and thus the real-world population
treated with ALZ is different from the populations participated in
the pivotal studies of ALZ.

Objective/Aim: We aimed to assess basic characteristics and
therapeutic effects on clinical and imaging parameters of disease
activity for RRMS patients selected for ALZ.

Methods: RRMS patients were consecutively included. Patients
were clinically assessed with Expanded Disability Status Scale
(EDSS), occurrence of clinical relapses and with cerebral MRI at
baseline and at month 6, 12, 18 and 24.

Results: 51(30 females) RRMS patients, mean age 38+7.2 years
and mean disease duration at baseline 7.4+5.6 years, were
included. Prior to baseline 6(12%) patients had first line treat-
ment, 38(74%) had second line and 7(14%) were treatment naive.
Reasons to switch to ALZ were breakthrough disease activity
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despite disease modifying therapy (DMT) in 23(45%) patients,
side effects in 3(4%), positive JC virus test during natalizumab in
18(35%) and highly active disease from disease onset in 7(14%).
All patients received the first course of ALZ, 50(98%) the second,
9(18%) a third and 1(2%) a fourth course. Median EDSS at base-
line was 2(range 0-7.5), at month 12, 1.5(range 0-7) and at month
24, 1.5(range 0-7,n=42). In total 40/51(78%) patients had no
relapse. Baseline MRI revealed high lesion load; 36(71%) had T2
lesions >20, 12(23%) had T2 lesions 10-20 and 3(6%) had T2
lesions 1-9. 36(71%) had no contrast enhancement. Upon follow-
up at 6, 12, 18 and 24 months, 42(82%) patients, 39(76%),
39(89%,n=44) and 39(93%,n=42) had no new or enlarged T2
lesions. Corresponding number with no contrast enhancement
was 48(94%), 41(80%), 44(100%) and 38(90%). Between base-
line and 12 months of follow-up 8(16%) patients had Clinical
Disability Worsening (CDW), 8(16%) had Clinical Disability
Improvement (CDI) and 28(55%) met No Evidence of Disease
Activity (NEDA), between 12 and 24 months of follow-up, cor-
responding number was 2(5%,n=42), 3(7%) and 29(70%).
Conclusion: This real word population confirms that ALZ as sec-
ond or third line treatment effectively reduced disease activity
with CDI or stability in 92%, and NEDA in 51% at 24 months of
follow-up. The study population is currently followed to collect
long-term efficacy and safety data of ALZ.
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expression of brain derived neurotrophic factor of
primary mouse microglia and astrocytes in vitro
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!Multiple Sclerosis Center, Sheba Medical Center, Tel-
Hashomer, Ramat-Gan, *Sackler School of Medicine, Tel Aviv
University, Tel-Aviv, Israel

Background: Targeting of RNA Polymerase-1 (POL1) machinery
is a new strategy for suppression of multiple sclerosis (MS) relapse
activity. Oral administration of POLI1 inhibitor, RAM-589.555
ameliorates PLP-induced experimental autoimmune encephalomy-
elitis (EAE) by suppression of activated autoreactive lymphocytes.
RAM-589.555 can cross the blood brain barrier and access the cen-
tral nervous system (CNS). However, its immunomodulatory
effects on CNS-resident glial cells have not yet been elucidated.
Objectives: To assess whether RAM-589.555 can modulate
microglia and astrocytes.

journals.sagepub.com/home/msj

Methods: CD11" microglia and GLAST" astrocytes were isolated
from mouse pups, cultured according to Miltenyi Biotec protocol
and activated with 100 ng/ml lipopolysaccharide (LPS) and tumor
necrosis factor a (TNFa), with various concentrations of RAM-
589.555 for 48 hrs. Viability and proliferation were examined by
XTT and BrdU assays, respectively. Brain derived neurotrophic
factor (BDNF) was measured in supernatants by ELISA and the
leading marker of POL1 pathway, pre-ribosomal RNA (pre-
rRNA) was tested by RT-PCR.

Results: Viability and proliferation of LPS-activated microglia
was not affected at 25-200 nM of RAMS589.555 while signifi-
cantly reduced at 400 nM by 70% and 45% (p< 0.05), respec-
tively. Viability and proliferation of TNFa-activated astrocytes
were not affected by RAMS89.555. Pre-rRNA expression
decreased gradually with elevated concentrations of RAMS89.555
both in microglia and astrocytes. RAMS589.555 did not alter the
levels of secreted BDNF by microglia and by astrocytes (6.7+0.8
and 11.8+2.0 pg/ml in un-treated cultures vs. 9+0.7-11+1.9 and
11.6£1.6-14.3+1.8 pg/ml with 25-400 nM RAMS589.555 in micro-
glia and astrocytes, respectively; p>0.05).

Conclusions: RAM589.555 is non-detrimental neither for astro-
cytes nor in 25-200 nM for microglia while highest RAMS589.555
dose impairs the microglial viability and proliferation, probably
due to higher proliferation rate of microglia. Notably, the neuro-
protective potential of microglia and astrocytes is not impaired by
RAMS589.555.

Disclosure

RZF: nothing to disclose
MG: nothing to disclose
AA:nothing to disclose

EP1600
Evaluation of efficacy of glatiramer acetate treatment for
multiple sclerosis in Japan
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INeurology, National Center Hospital, National Center of
Neurology and Psychiatry, ’Multiple Sclerosis Center, National
Center of Neurology and Psychiatry, 3Immunology, National
Institute of Neuroscience, National Center of Neurology and
Psychiatry, Tokyo, Japan

Introduction: Glatiramer acetate (GA) has been established as a
first-line therapy in multiple sclerosis (MS) for more than 20 years
in Western countries. In contrast, in Japan, interferon beta (IFN-3)
has been the only disease-modifying drug (DMD) for MS for over
10 years. Later, fingolimod and natalizmab, second-line therapies,
were introduced prior to GA. GA became available only 2 years
ago. It is thus very important to evaluate the efficacy of GA as a
therapeutic for MS patients in Japan.

Objective: To evaluate the effectiveness and usefulness of GA in
MS patients in Japan.

Methods: We conducted a retrospective evaluation of the clinical
background, clinical course, and side effect profile of GA in
patients with MS. GA was administered between December 2015
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and February 2018 in our hospital. We observed their clinical
course until February 2018.

Results: One hundred and one patients with MS (35 men, 66
women) received GA treatment. Mean Expanded Disability Status
Scale at the introduction of GA was 3.5, and the mean period from
the onset of MS was 9.2 years. Other DMDs were used before the
administration of GA in 57 cases, with 44 and 8 patients receiving
one and two types of DMDs, respectively. Five patients received
GA after receiving IFN-B, fingolimod, and natalizmab. GA treat-
ment has been continued in 61% of the 101 patients and stopped
in 39%. Although 91 (90%) of the 101 patients treated with GA
had adverse events (AEs) upon administration of the drug, only 8
patients stopped GA treatment because of AEs. In 46 patients who
continued GA for more than 1 year, the annualized relapse rate
before GA administration was 0.76, and that after GA administra-
tion was 0.37, indicating that GA suppressed recurrence with a
significance of p < 0.01. GA was effective in cases where patients
were [FN-B-non-responders or in those where other DMDs were
discontinued due to side effects. In addition, in certain cases, a
stable clinical course was obtained after GA administration, even
in those that failed to achieve a satisfactory outcome after treat-
ment with IFN-B, fingolimod, and natalizmab.

Conclusion: GA is a promising treatment of choice for Japanese
patients with MS.

Disclosure
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Disease modifying treatments (DMTs) in Germany -
changes in treatment patterns

A. Stahmann!, F. Fneish!, K. Eichstddt!, P. Flachenecker?,
T. Friede3, J. Haas*5, C. Kleinschnitz®, D. Pohlau’7, O.
Rienhoff8, P.S. Rommer®10, U.K. Zettl®, for the German
Multiple Sclerosis Register of the German National MS
Society (DMSG)

!MS-Register, MS Forschungs- und Projektentwicklungs-
gGmbH, Hannover, *Neurological Rehabilitation Center
Quellenhof, Bad Wildbad, *Department of Medical Statistics,
University Medical Center Gottingen, Georg August University
Gottingen, Gattingen, *MS-Center, Jewish Hospital Berlin,
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Neurology, University Hospital Essen, Essen, "Department

of Neurology, German Red Cross - Kamillus-Clinic, Asbach,
$Department of Medical Informatics, University Medical Center
Gottingen, Georg August University Gottingen, Gottingen,
’Department of Neurology, University of Rostock, Rostock,
Germany, '"Department of Neurology, Medical University of
Vienna, Vienna, Austria

Background: The German MS-Register, initiated in 2001 by the
German MS society (DMSQ), has undergone a major technical
revision between 2014 and 2016. Detailed information on disease-
modifying drug treatment for multiple periods per patient is now
collected.

Objective: To provide insights how the availability of new treat-
ment options changed treatment patterns.

Methods: For a subset of patients (relapsing-remitting MS,
receiving DMT treatment in their last visit, detailed information
on DMT available, N=4,239) historical and current DMTs where
exported from the database. Patients were attributed to one of the
following three groups according to DMT starting date: 1) before
2006 [N=794], 2) after 2006 but before 2011 [N=1,482] and 3)
beginning in 2011 [N=1,963]. The dates where chosen based on
the emergence of major new treatment options after market
authorization.

Results: For the 1%t group the most frequently used initial DMTs
were interferons (IFN) (76.9%), followed by glatirameracetate
(GLAT) (15.9%), azathioprine (AZA) (3.9%) and others (3.1%).
Secondary treatment option were mostly (other) IFN (28.2%) fol-
lowed by GLAT (13.6%), natalizumab (NAT) (10.7%), fingoli-
mod (FYD) (7.5%) and others. 25% patients with initial DMT
before 2006 are either still on the initial DMT or have discontin-
ued the treatment.

In the 2 group initial DMTs were still primarily IFN (67.2%) and
GLAT (24.1%). NAT was used as first line treatment in 4.4% of
patients. Secondary treatments for the 2" group were mostly IFNs
(22.7%) followed by FYD (12.2%), GLAT (11.9%) and NAT
(11.4%). 24.9% are either still on the initial DMT or have discon-
tinued the treatment.

In the 3™ group initial DMTs were again mostly IFNs (68.7%)
followed by GLAT (22.8%) and NAT (3.4%). Secondary treat-
ment option were in the majority of cases IFNs (21.8%) followed
by FYD (11.5%), GLAT (10.9%), NAT (10.1%) and dimethyl
fumarate (DMF) (6.2%). 28.7% of the patients in this group are
either still on the initial DMT or have discontinued the treatment.
Conclusion: The availability of new treatment options signifi-
cantly changed the prescription patterns in Germany. Our analysis
showed that in line with the guidelines most patients are initially
treated with IFN or GLAT. Depending on the duration since initial
DMT start secondary DMTs differed quite a lot. Interestingly,
throughout all three groups, a substantial proportion of patients
(approximately 25%) did not switch treatment.
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Disease-modifying therapy of paediatric onset multiple
sclerosis. A nationwide Danish cohort study

J.L. Erdal', T. Iskov Kopp'2, M. Blinkenberg?, T.

Petersen’, M. Ravnborg?*, T. Chalmer'2, P. Soelberg

Serensen?, M. Magyari!-

!Department of Neurology, Rigshospitalet, The Danish Multiple
Sclerosis Registry, ’Department of Neurology, Rigshospitalet,
University of Copenhagen, Danish Multiple Sclerosis Center,
Copenhagen, 3Department of Neurology, Aarhus University
Hospital, Aarhus, *Odense University Hospital, University of
Southern Denmark, Odense, Denmark

Introduction: Paediatric onset multiple sclerosis (POMS) is rarer
than adult-onset disease, and can represent challenges in the diag-
nosis and treatment.

Aims: The aim of the study was to describe the cohort of persons
with disease onset before the age of 18 and to characterize the
treatment of POMS in Denmark since 1996, when disease-modi-
fying therapy (DMT) became available, until data were sourced in
February 2018.

Methods: The complete cohort of 134 POMS patients treated
with a DMT before the age of 18 years was extracted from the

journals.sagepub.com/home/msj

nationwide Danish Multiple Sclerosis Registry and followed until
the age of 25 years. Baseline characteristics were tested in a mul-
tivariate regression analysis to predict annualized relapse rate
(ARR); and in a Cox proportional hazard model to predict time to
confirmed Expanded Disability Status Scale (EDSS) score wors-
ening and improvement.

Results: Persons with POMS started their first DMT at 16.0+1.8
years and were followed for 6.4+2.9 years. In total, 100 patients
(75%) switched to another DMT during follow-up, of whom 55
escalated to a second line therapy. Only 29 (22%) persons with
POMS continued on their first DMT, with mean treatment dura-
tion of 71.2 months (range 7.4-198.6).

ARR was reduced from 1.8+1.1 prior to start of first DMT to
0.27+0.3 during the whole follow-up period. Males had a signifi-
cantly lower ARR during follow-up compared to females (0.12
(95% confidence interval (CI): 0.073-0.19) vs. 0.37 (95% CI:
0.29-0.46), p=<.0001). Disease duration at treatment start of <2
years was associated with lower ARR compared to > years (0.16
(95% CI: 0.12-0.21) vs. 0.28 (95% CI: 0.19-0.40), p=0.0063).
Relapse-free survival on first DMT was significantly lower among
females than males (p=0.020). Risk of confirmed EDSS worsen-
ing among patients with an EDSS baseline >2 was decreased with
60% compared to patients with an EDSS baseline of <2 (HR=0.40,
95% CI: 0.20-0.79). The chance of EDSS improvement was
nearly 2-fold increased among females compared to males
(HR=1.87 (95%CI: 0.94-3.74)), and an EDSS baseline > 2 was
associated with a 3-fold hazard of improvement (HR=3.14 (95%
CI: 1.72-5.73)).

Conclusions: Predictors of disease activity on DMT were sex,
disease duration and EDSS at treatment start.
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EP1603
Skin warts during fingolimod treatment in patients with
multiple sclerosis

N. Jaafar, M. Zeineddine, J. Massouh, B. Yamout
American University of Beirut Medical Center, Beirut, Lebanon

Background: Fingolimod is associated with different infections
including lower respiratory tract, herpes virus, cryptococcal men-
ingitis, histoplasmosis, progressive multifocal leukoencephalopa-
thy, atypical mycobacterial infections, Kaposi sarcoma and
reactivation of hepatitis C. However, to the best of our knowledge,
skin wart infections with fingolimod have not been previously
reported.

Objectives: To describe five cases of skin warts in MS patients
treated with fingolimod at the American University of Beirut
Medical center (AUBMC) MS Center (MSC).

Methods: We reviewed all MS patients treated with fingolimod at
our MSC and identified patients who developed skin warts during
treatment. We also reviewed a control group of patients treated
with different interferons matched for age and sex.

Results: Of 159 patients treated with fingolimod at our MSC, 5
(3%) developed skin warts. In 159 patients treated with different
interferons and matched for age and sex, no cases of skin warts
could be detected.

Case 1: A 32 year old woman with relapsing-remitting multiple
sclerosis (RRMS) was started on fingolimod in January 2012. In
July 2016, she developed warts in her genital area, diagnosed by a
dermatologist as condyloma acuminatum, a wart-like lesion
caused by human papilloma virus (HPV). This was confirmed by
an HPV positive pap test. She was shifted a month later to dime-
thyl fumarate. The genital warts resolved completely within 2
months of discontinuing fingolimod.

Case 2: This 34 year old woman with RRMS was shifted to fin-
golimod in August 2016. Seven months later, she developed geni-
tal warts which recurred despite treatment. Pap test was positive
for HPV 52 (high oncogenic risk) as well as HPV 6 and HPV 61
(lower oncogenic risk). Fingolimod was discontinued and the
lesions resolved completely within a month.

Case 3: A 38 year old female with RRMS was started on fingoli-
mod in June 2015. Few months after starting fingolimod, she
developed warts over her nose. Her dermatologist resected the
lesions twice and she was kept on fingolimod.

Conclusions: In conclusion, we report five patients who devel-
oped skin warts during fingolimod therapy, especially HPV-
related, for an overall incidence of 3%. No warts were reported in
a control group of patients treated with different interferons and
matched for age and sex. Larger cohorts are needed to confirm
this proposed higher susceptibility of fingolimod-treated patients
to HPV infections.
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Nesreen Jaafar : Nothing to disclose
Maya Zeineddine : Nothing to disclose
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EP1604
A new place for mitoxantrone in the treatment of multiple
sclerosis

S. Wawrzyniak, L. Rzepinski
Department of Neurology, The 10th Military Research Hospital
and Polyclinic, Bydgoszcz, Poland

Background: Mitoxantrone (MTX) can be used in the treatment
of various clinical stages of multiple sclerosis (MS). In 2000,
MTX was approved by the US Food and Drug Administration for
the treatment of aggressive relapsing - remitting (RRMS), second-
ary progressive (SPMS) and progressive-relapsing MS. MTX still
remains the only agent for the treatment of both RRMS and
SPMS. A difficult challenge is to indicate a subgroup of MS
patients who are on the borderline of RRMS and SPMS in every-
day clinical practice. The average delay in the diagnosis of SPMS
is about 3 years, and the beginning of this MS variant is most
likely among patients who achieved 4 points in the Expanded
Disability Status Scale (EDSS). In fact, some patients with RRMS
and this degree of disability have already experienced transition to
SPMS.

Objective: To evaluate the efficacy of MTX on disability progres-
sion in MS patients, with particular distinction of individuals from
the borderline of RRMS and SPMS.

Methods: We conduct a retrospective assessment of 100
Caucasian MS patients treated with cyclical intravenous MTX
infusions at a dose of 12 mg /m?. All patients underwent a clinical
neurological examination during every cycle of treatment.
Treatment efficacy was evaluated by comparing EDSS score
between the baseline and the end of MTX therapy.

Results: The study group consist of 64 women and 36 men in
mean age of 44.3 £10.8 years. The 36 patients were distributed
into RRMS, 36 into SPMS and 28 into PPMS with respect to
disease course. The mean disease duration was 9,5 +7,1 years.
The mean time to transition from RRMS to SPMS was 12.1
+6.4 years. The mean time of MTX treatment was 1,9 +0,6 year.
The mean number cycles of MTX infusion was 6,8 £1,97 and
the median total drug dose was 140 mg. We observed a decrease
in the median EDSS score from 4.0 at baseline to 3.5 at the end
of MTX infusion in RRMS subgroup and increase from 4.5 to
5.25 in PPMS subgroup. In the subgroup of patients with SPMS,
the median EDSS score at baseline was 5.0 and remained stable
during the treatment period. The median time to improve on the
EDSS scale was 3 months. Among patients with confirmed dis-
ability progression >1.0 EDSS point, there was no RRMS
patient, 8 patients had PPMS and the remaining 2 had SPMS
(p=0,0004).

Conclusion: Apart from approved indications, mitoxantrone
should be considered for the treatment of MS patients who are on
the borderline of RRMS and SPMS.

Disclosure
Nothing to disclose.

journals.sagepub.com/home/ms;j



ePosters 24(52)

907

EP1605

Teri-CARE study design and baseline characteristics of
the full study population: assessing changes in quality of
life in teriflunomide-treated patients

G. Izquierdo', A. Oterino?, C. Calles’, I. Bonaventura*, J.
Sotoca-Fernandez*, A. Lopez Real’

!University Hospital Virgen Macarena, Saville, >Hospital
Universitario Marqués de Valdecilla, Santander, Hospital
Universitario Son Espases, Palma, *Hospital Universitario
Muitua de Terrasa, Terrassa, *Hospital Universitario A Corunia,
Coruria, Spain

Background: Teriflunomide is a once-daily oral immunomodula-
tor approved for the treatment of relapsing forms of MS. The Teri-
CARE study will investigate quality of life (QoL) in patients with
relapsing remitting MS (RRMS) treated with teriflunomide 14 mg
in real-world clinical practice in Spain.

Objective: To describe the study design of Teri-CARE and report
baseline patient characteristics for the full study population.
Methods: Teri-CARE is an ongoing prospective, observational,
non-interventional study conducted at 48 hospitals in Spain.
Eligible patients were 18-65 years of age, had RRMS, were
treated with teriflunomide 14 mg for <4 weeks before enrol-
ment, and had no relapse within 30 days before study entry.
Clinic visits are expected to take place at baseline and every 6
months thereafter for up to 2 years. The primary endpoint is
measuring the change in QoL over treatment time, measured
using the Multiple Sclerosis Impact Scale-29 (MSIS-29).
Secondary endpoints include measuring patient-reported out-
comes (fatigue, depression, health-related productivity, urinary
disorders, health resource utilisation, and treatment satisfac-
tion), efficacy outcomes (annualised relapse rate, disability
evaluation using the Expanded Disability Status Scale [EDSS],
and MRI lesion analysis), treatment adherence, resource use,
employment status, and safety.

Results: A total of 327 patients have been enrolled, 230 (70%) are
female, with a mean age of 43.1 years (standard deviation [SD] =
10.4). The mean (SD) time since first diagnosis of MS is 7.1 (7.2)
years and mean (SD) time since most recent relapse onset is 3.5
(4.3) years. The mean (SD)/median (range) baseline EDSS score
is 1.7 (1.5)/1.5 (0 to 8.0). A total of 93 patients (28%) had T1 Gd+
lesions at baseline and 208 (64%) had received at least one prior
disease modifying therapy.

Conclusions: Teri-CARE will provide valuable information on
QoL outcomes in teriflunomide-treated patients with RRMS in the
real-world setting in Spain.

Disclosure

GI: Received personal fees from Biogen, Novartis, Sanofi,
Merck Serono and Teva, outside the submitted work. AO:
Nothing disclosed. CC: Received speaking honoraria from
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relevant disclosures related to this study. ALR: Received speak-
ing honoraria from Biogen, Merck Serono, Sanofi-Genzyme,
Novartis and Teva.

Study supported by Sanofi
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Teriflunomide reduces spontaneous lymphoproliferation
of peripheral blood mononuclear cells from patients
with human T-lymphotropic virus (HTLV)-1-associated
myelopathy/tropical spastic paraparesis

Y. Akahata', N. Ngouth!, J. Ohayon!, M. Mandel?, J.
Chavin?, T.J. Turner?, S. Jacobson!

INational Institutes of Health, Bethesda, MD, *Sanoffi,
Cambridge, MA, United States

Background: Human T-lymphotropic virus (HTLV)-1-associated
myelopathy/tropical spastic paraparesis (HAM/TSP) is a rare
chronic progressive myelopathy with no approved therapies.
Peripheral blood mononuclear cells (PBMCs) from patients with
HAM/TSP demonstrate spontaneous lymphoproliferation in
short-term culture without exogenous stimulators.

Objective: To explore whether teriflunomide, a dihydroorotate
dehydrogenase inhibitor that reduces the proliferation of activated
lymphocytes and is approved for the treatment of relapsing forms
of MS, can reduce spontaneous proliferation of PBMCs from
patients with HAM/TSP ex vivo.

Methods: PBMCs from patients with HAM/TSP were grown in
culture with 0, 25, 50, or 100 uM teriflunomide. Lymphocyte pro-
liferation was measured at Days 3 to 5 using tritiated thymidine
incorporation and carboxyfluorescein diacetate succinimidyl ester
dye dilution assays. Digital droplet polymerase chain reaction was
used to measure HTLV-1 proviral load and fax (HTLV-1 transcrip-
tion factor) messenger RNA (mRNA) expression before and after
PBMC culture, with and without teriflunomide.

Results: In culture, teriflunomide did not affect cell viability. A
dose-dependent reduction in spontaneous proliferation of PBMCs
(specifically CD8+ T cells) was observed with 25 (30% inhibi-
tion), 50 (45% inhibition), and 100 pM (80% inhibition) of terif-
lunomide. There was no change in HTLV-1 proviral load or tax
mRNA expression in these short-term cultures.

Conclusions: Ex vivo, teriflunomide reduced spontaneous lym-
phoproliferation of PBMCs, specifically CD8+ T cells, from
patients with HAM/TSP, without changing proviral load or fax
mRNA expression. These results suggest that teriflunomide inhib-
its abnormal T-cell proliferation associated with HTLV-1 infection.
Further studies are needed to assess possible long-term effects of
teriflunomide in HTLV-1-associated neurological disease.
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Anti-inflammatory responses by oral administration of
iNKT cell ligand OCH in healthy human and multiple
sclerosis: results of investigator-initiated, first-in-human
phase 1 study
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W. Sato!, D. Noto?, M. Araki?, T. Okamoto?, Y. Lin3,

M. Murata?, R. Saga!, Y. Hirakawa!, H. Yamaguchi!, S.
Miyake?, T. Yamamura!

!Department of Immunology, National Institute of Neuroscience,
National Center of Neurology and Psychiatry (NCNP),
?Department of Immunology, Juntendo University Graduate
School of Medicine, 3Department of Neurology, “National Center
Hospital, National Center of Neurology and Psychiatry (NCNP),
Tokyo, Japan

Although current disease-modifying drugs for Multiple sclerosis
(MS) significantly improved prognosis of the patients, there are
several problems to be solved including limited efficacy, risk of
severe infectious diseases, injection related side effects etc.
Orally available more effective and safer drugs are awaited.
Diminished regulatory component of the immune system are
reported in MS. We previously reported that oral administration
of a sphingosine-truncated analog of a-galactosylceramide,
OCH, selectively induced IL-4 production from iNKT cells,
thereby preventing the development of experimental autoim-
mune encephalomyelitis (EAE) (Nature 2001). To develop OCH
as a therapeutic agent for MS, we have completed a first-in-
human phase 1 study of OCH in 15 healthy subjects (HS) and 9
patients with relapsing remitting MS. To assess the effect of
OCH in vivo, flow cytometer and DNA microarray analyses
were conducted for peripheral blood samples obtained before
and after oral OCH treatment. First of all, we have confirmed
tolerability of OCH in both HS and MS patients.
Pharmacokinetics/pharmacodynamics study revealed that
absorption of OCH from gut is better in human than primates
and rodents. We have observed several immune-related changes
in the blood of the HS and MS: (i) a significant increase of Treg
[CD45RA-Foxp3+ effector/activated regulatory T cells] at 6 h,
(ii) upregulation of immunoregulatory genes (MAFB and IL411)
at 6 and 24 h, (iii) downregulation of immune-activating genes
(NR4A2, FOS, and FOSB) at 6 and 24 h, and (iv) downregula-
tion of GZMB and killer cell immunoglobulin-like receptors.
The results are promising and we are now in preparation for a
phase 2 study.

Disclosure

W Sato received speaker honoraria from Takeda Pharmaceutical
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raria from Chugai Pharmaceutical Co., Ltd.; Novartis
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Tanabe Pharma, Novartis, Nihon, Santen, Abbott Japan/Eisai,
Biogen Japan, Dainippon Sumitomo, Bayer Holding, and Astellas
Pharma Inc., and Takeda Pharmaceutical Co., Ltd., and received
research support from Ono, Chugai, Teva, Mitsubishi Tanabe
Pharma, Asahi Kuraray Medical, and the Ministry of Health,
Labor, and Welfare of Japan.
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Neuroblastoma cell line and lymphocytes talk for
cladribine influenced apoptosis and inflammation
pathways in multiple sclerosis (MS): an “in vitro” study

M. Ruggieri', M. Mastrapasqua?, C.D. Gargano?, C.

Palazzo?, A. Frigeri?, A. Visconti, D. Paolicelli?, M.

Trojano?

!Department of Basic Medical Science, Neuroscience and Sense
Organs, University of Bari, Neurochem Lab, ?Department

of Basic Medical Science, Neuroscience and Sense Organs,
University of Bari “Aldo Moro”, Bari, 3Department of Basic
Medical Science, Neuroscience and Sense Organs, University of
Bari “Aldo Moro”, Bary, *Medical Affairs Department, Merck
Serono, Rome, Italy

Background: MS is characterized by autoreactive lymphocytes
and inflammation in the Central Nervous System (CNS). In this
context, many therapies act to defeat the mechanism but few of
them are able to cross Blood Brain Barrier (BBB). Cladribine
(CdA) is a purine analogue molecule able to pass BBB, but no
data available about its effects in CNS and on neurons.

Aim: We evaluated apoptotic and inflammation pathway in
Healthy Donors (HDs) and MS patients lymphocytes and neuro-
blastoma cell line (SHSY5Y) co-cultures with and without CdA
stimulation “in vitro”, in order to study neurons response to ther-
apy and to autoreactive cells.

Methods: 20 HDs (43,6+£20,1; 10F) and 20 naive MS pts
(45,5+21,4; 11F) age and sex matched were enrolled in our study.
Co-cultures were assessed and stimulated with 20 nM of CdA for
many time points (4 and 24 hours); co-cultures control (no CdA)
were considered too.

Flow cytometric analysis was used to assess, at first, apoptosis on
both cellular types.

Cellular lysates were analyzed for pro and anti-apoptotic mole-
cules (Bax; Smac/DIABLO; Bcl-2; Cyt-c) in Western Blot.
Co-culture supernatants (stimulated or not with CdA) were exam-
inated for pro and anti-inflammatory cytokines (OPN; IL-6; TNF-
[7; IFN-y; IL-4; IL-23) with ELISA test.

Results: In vitro experiments showed an increase of MS lympho-
cytes apoptosis during CdA treatment, if compared to basal cul-
tures (p<0,0025) and related to HDs (p<0,001). Anti-apoptotic
proteins showed higher expression in MS if compared to HDs
(p<0,0001) and it was reduced during treatment (p<0,0001). The
same was showed in HDs cells. Anti-inflammatory proteins were
increased during CdA treatment in MS lymphocytes co-cultures
supernatants if compared to basal (p<0,001) while pro-inflamma-
tory molecules were reduced (p<0,0005). Neurons, alone or in co-
cultures, were not affected by therapy for apoptotic pattern, since
pro-apoptotic proteins were not involved.

Conclusions: These data suggest that CdA likely reduces the via-
bility of peripheral and central lymphocytes by apoptosis. No
apoptotic signal in neurons was detected.
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EP1609
Dimethyl fumarate treatment differentially impairs
frequency and function of activated, mature B cells

J. Traub'2, H. Pellkofer!, J. Ochs2, W. Briick?, M. Béhr!,

S. Hausser-Kinzel?, M.S. Weber!:2

!Department of Neurology, University Medical Center,
?Department of Neuropathology, University Medical Center,
Gottingen, Germany

Introduction: Dimethyl fumarate (DMF) is commonly used for
treatment of multiple sclerosis (MS). Its effects on the peripheral
immune system and especially on B lymphocytes are not entirely
understood. B cells are increasingly recognized to play a crucial
role in the pathogenesis of MS though, acting both as antigen-
presenting cells (APC) for the activation of T cells as well as by
provision of immune cell-polarizing cytokines. Hence, we inves-
tigated whether and how DMF modulates B cell phenotype and
function in treatment of MS.

Methods: We analyzed peripheral blood mononuclear cells from
30 DMF- and 31 non-DMF treated control patients by flow
cytometry; six individual patients were analyzed before and 6
months after DMF treatment initiation. Frequency of T cells,
monocytes and B cells was assessed. B cell subsets were evalu-
ated for surface expression of CD19, CD20, CD24, CD27 and
CD38, identifying various maturation stages of B cells. We deter-
mined expression of activation markers (CD25, CD69, CD95),
molecules involved in antigen presentation (CD40, CD80, CD86,
MHC-II) and the production of cytokines (IL-6, IL-10, TNF) by
monocytes and B cells.

Results: As reported previously, the frequency of CD8* T cells
was decreased in DMF-treated patients, with a compensatory
increase in CD4" T cells. The frequency of monocytes was ele-
vated with a yet diminished production of pro-inflammatory
cytokines. While the frequency of B cells was unchanged, we
observed a lower frequency of mature, activated and memory B
cells as well as plasmablasts. Furthermore, we observed a reduced
production of pro-inflammatory TNF and IL-6 as well as a lower
expression of activation markers. Conversely, we determined an
increased frequency of naive and early transitional B cells. DMF
reduced the expression of CD40, CD80 and CD86, whereas
MHC-II expression was significantly upregulated upon initiation
of DMF treatment.

Conclusions: Our study reveals that the compartment of B lym-
phocytes is substantially affected by DMF treatment, with a pro-
nounced impairment of activated and mature B cell phenotypes.
These findings are in line with the hypothesis that DMF primarily
targets immune cells with a high metabolic turnover. While
impairment of B cell differentiation by DMF likely translates into
clinical benefit, current investigations aim to clarify how the
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observed increase in MHC-II expression by B cells affects their
APC function.
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Effect of dimethyl fumarate on the development of
type-1I innate immune cells and CNS-infiltration of M1
macrophages

S. Dhib-Jalbut!, S.K. Yadav?, D. SoinZ, N. Ito?, K. Ito?
!Neurology, Rutgers University, New Brunswick, NJ, °’Neurology,
Rutgers-Robert Wood Johnson Medical School, Piscataway, NJ,
United States

Dimethyl fumarate (DMF) is an oral agent for the treatment of relaps-
ing-remitting multiple sclerosis (RRMS). The therapeutic effect of
DMF has been suggested to involve neuroprotection and immu-
nomodulation. In this study, we investigated the effect of DMF on the
development of pathogenic T helper cells, type-II innate immune
cells, and CNS-infiltration of pathogenic (M1) and regulatory (M2)
macrophages in MOG35-55-induced experimental autoimmune
encephalomyelitis (EAE) in C57BL/6 mice. DMF treatment
decreased the proliferation of T cells, including MOG specific T cells,
in the mesenteric lymph node (MLN) and spleen, accompanied with
less differentiation of pathogenic Th17 and GM-CSF-producing Th
cells. Furthermore, DMF induced a type-II innate immune response
in the periphery, and significantly decreased the cell number of
inflammatory macrophages (M1) and anti-inflammatory mac-
rophages (M2) in the CNS infiltrates. The decrease in CNS-infiltrates
including M1 macrophages resulted in less demyelination and axonal
loss. This study suggests that DMF can promote type-II innate
response and suppress the CNS-infiltration of M1 macrophages.

Disclosure
Dr. Dhib-Jalbut received Research grants from Biogen and TEVA
Pharmaceuticals.
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Peginterferon beta-1a safety and efficacy in real-life
clinical setting: a prospective, multicenter follow-up study
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D’ Andreamatteo®, C. De Marzi!, D. Farina?, R. Cerqua’,
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Introduction: Peginterferon beta-1a is a pegylated form of inter-
feron beta, with a prolonged pharmacokinetic profile enabling
more convenient, less frequent dosing than nonpegylated inter-
feron beta therapies for MS. Its efficacy was established in the
2-year, phase Il ADVANCE study. So far, there are scarce data
evaluating the safety and efficacy in real world.

Objectives: The aim of this multicenter, prospective, post-mar-
keting study was to address the safety and the efficacy of
Peginterferon beta-lain a cohort of relapsing-remitting MS
(RRMS)patients.

Methods: RRMS patients referred to 8 MS Center located in
Central Italy and starting peginterferon beta-1atreatment between
June 2015 and March 2018 were prospectively included.
Neurological examination, EDSS assessment and magnetic reso-
nance imaging (MRI) were performed at baseline and during fol-
low-up visits according to the routine clinical practice.

The primary end point of the study was the proportion of patients
with no evidence of disease activity (NEDA-3) at 1-year and
2-year of follow-up. The definition of disease activity entailed at
least one of the following: clinical relapse, 24 weeks confirmed
disability progression based on increases in EDSS, MRI evidence
of new and/or enlarging T2 hyperintense lesions and/or gadolin-
ium enhancing lesions.

Results: Out of 141 MSRR patients startingpeginterferon beta-
latreatment during the study period 36 were men (25.5%) and
105 were women (74.5%). Mean age at the start of the treatment
was 42.1£9.8 years. Mean follow-up duration was 21.2+8.3
months (range, 1-35 months). At the start of peginterferon beta-
1a,35 patients were naive and 106 switched by another
treatment.

Out of 137 patients with safety available data, adverse events
(AEs) were reported in 102 patients (74.5%). The most commonly
reported AEs over 2 years were influenza-like illness in 86
(62.8%) patients and injection site reactions in 53 (38.7%). No
serious AEs were reported.

Cumulative proportion of patients free from any disease activity
was 72.3% (95%CI: 66.3-78.9)at 1-year follow-up and 68.8%
(95%CI: 61.4-75.7)at 2-year follow-up. Cumulative proportion of
patients free from any disease activity was lower in naive patients
(60.0%; (95%CI: 56.2-67.4)than in patients switched by another
treatment (76.4%; (95%CI: 71.3-81.2)
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Conclusions: Our post-marketing experience provides further
evidence of safety and efficacy of peginterferon beta-1a.
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Analysis of therapeutic regimens and treatment switch
patterns in specific clinical forms of multiple sclerosis
using big data

M. Trad!, T. Hearon2, S.L. Narayanan3, O. Tanjga%, S.
Khinda®

IQVIA, Paris, France, 2IQVIA US, Plymouth Meeting, PA,
United States, 3SIQVIA, Bangalore, India, YIQVIA, Belgrade,
Serbia, ’IQVIA, Redding, United Kingdom

Objective: Drug switching in MS patients due to tolerability
issues or lack of efficacy is a common finding. The objective of
this research is to study the distribution trends of the approved
disease modifying therapies (DMTs) and treatment switch pat-
terns amongst the MS population in the United States.

Methods: Data-Driven metrics proprietary to IQVIA, spanning
over a period of 5 years (2013-2017), were used to inform this
research: Medical (DX), Pharmacy (RX) Claims data, and Primary
Market Research Data. These data were leveraged to determine
the drug consumption rate for all patients by refill rate of prescrip-
tion and CPT codes. A tolerance of 5 days, as treatment holiday,
was considered, for patients to refill a prescription. This informa-
tion, enabled indicating treatment paths for multiple drugs.
Results: A total of 420,000 MS patients were considered for this
analysis. Of the total patients diagnosed with MS, 76,3% received
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a DMT, while less than a quarter were untreated, mainly patients
with progressive forms of MS. The proportion of patients switch-
ing to another DMT within the first year of initiating therapy is
estimated, not to exceed 21%. The average switch rates increase
up to 32.6% of the patients, 3 years after starting therapy. The
switch rates were higher in patients with injectable treatments
(highest for copaxone) compared to orals (lowest for fingolimod).
The lowest treatment switch was observed in patients with clini-
cally isolated syndromes (CIS) at around 11% of patients switch-
ing to a new DMT.

Conclusions: Drug switches are not uncommon in MS patients
for multiple reasons. Switching to a new DMT remains rela-
tively low after the first year, attaining a third of the patients
after 3 years of therapy. Lowest switch rates were observed in
patients treated with orals compared to injectables. CIS patients
tend to switch to new DMTs less frequently compared to other
clinical forms.

Disclosure
All authors are full time employess of IQVIA, NO other
disclosures.
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Pharmacokinetics and pharmacodynamics of PEGylated
interferon beta-1a in patients with relapsing-remitting
multiple sclerosis in the randomized double-blind
placebo-controlled study
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Introduction: Interferon beta-1a (IFN-f1a) medicines are widely
used as the first-line therapy in relapsing-remitting multiple scle-
rosis (RRMS). PEGylated interferon-beta-la (PEG-IFN-B1a) is
expected to have better efficacy, decreased frequency of adminis-
trations and increased patient compliance.

Airms: To evaluate pharmacokinetics (PK) and pharmacodynam-
ics (PD) of the original PEG-IFN-B1a medicine after intramuscu-
lar administrations in patients with RRMS in the double-blind
placebo-controlled study.

Methods: During the first year, all patients (n=399) will be rand-
omized (2:2:2:1) and administered with either PEG-IFN-B1a 180
pg or PEG-IFN-B1a 240 pg or Avonex® 30 ug or placebo. The PK/
PD analysis was performed using blood samples obtained during
the first 12 weeks of treatment of 70 patients.

Results: Intramuscular administration of PEG-IFN-fla in a
single dose of 180 pg or 240 pg provides approximately 30 and
40 times higher exposure (AUC,_,¢; and AUC,_;3¢) and approxi-
mately 25-40 times higher C,,, values compared to Avonex®
30 pg. The peak serum concentrations were reached after 48
hours in PEG-IFN-B1a groups and after 12 hours (p<0.05, test
Mann-Whithney) in Avonex® 30 ug group. We observed a
monophasic decline and a median half-life of 70, 82 and 53
hours in PEG-IFN-Bla 180 pg, PEG-IFN-fla 240 pg and
Avonex® 30 pg, respectively. No accumulation was observed.
Elevated neopterin levels were sustained for 7-14 days in PEG-
IFN-Bla arms, with the statistically significant increase in
AUC, 45 and AUC ;¢ in PEG-IFN-B1a groups over Avonex®
(p<0.05, test Mann-Whithney).

Conclusion: These data confirm the statistically significant dif-
ference in PK and PD parameters of PEGylated and non-
PEGylated interferon beta-1a in patients with RRMS. As expected,
PEGylation of IFN-B1a can improve the dosing regimen reducing
the frequency of administration compared to Avonex®. Morever
the higher amplitude of neopterin elevation in PEG-IFN-fla
groups supports higher PD effects and, potentially, better efficacy
of the pegylated product.

Disclosure

This study was sponsored by JSC BIOCAD.

A. Zinkina-Orikhan and Y. Linkova are employees for BIOCAD
Company.
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Experience with Secukinumab in multiple sclerosis

V. Meca-Lallana!, J. M. Alvaro-Gracia?, T. Garcia de
Vicuifia’, C. Aguirre!, P. Sanchez!, B. del Rio!, F. Garcia!,
J. Vivancos*

!Unidad de Enfermedades Desmielinizantes. Neurologia,
2Reumatologia, 3Reumatologia, *Servicio de Neurologia,
Hospital Universitario de la Princesa, Madrid, Spain

Introduction: Secukinumab is a monoclonal antibody fully
human anti-human interleukin-17A (IL-17A) that neutralizes the
bioactivity of human IL-17A. Secukinumab is used in autoinmune
disseases like psoriasis and rheumatoid arthritis. There is evidence
on the role of IL17 in the pathogenesis of multiple sclerosis, and
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there is clinical evidence of safe, well-tolerated, and significantly
reduced MRI lesion activity through a phase II study

Objectives: To describe two clinical cases of patients with
Multiple Sclerosis treated with Secukinumab

Metarial and methods: We present two cases of patients with
Multiple Sclerosis treated with Secukinumab and affected by
other autoimmune pathologies. The treatment decision is made
through multidisciplinary management.

Results: Patientl. A 22-years-old man with B27 positive seron-
egative polyarthritis who develops an aggressive multiple sclero-
sis after the use of anti-TNF. The patient, who was treated for a
year with Tozilizumab and Metotrexate with poor response in
both diseases, is currently free of neurological and rheumatic dis-
case after a 3 years treatment with Secukinumab.

Patient 2. A 23-years-old woman affected by undifferentiated
spondyloarthropathy HLAB27 negative with insufficient response
to Salazopyrin, Motrexate and Golimumab, who starts aggressive
Multiple Sclerosis and who has been stable after a 8 months treat-
ment with Secukinumab.

None of the patients presented adverse side effects to the
treatment.

Conclusions: Secukinumab might be a good therapeutic alterna-
tive in multiple sclerosis patients with rheumatological comor-
bidities, and allows effective management without adverse effects
and without the need for concomitant immunosuppression.
Multidisciplinary management is essential in these cases

Disclosure
Virginia Meca-Lallana disclose neither conflict of interest in the
claboration of this abstract
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Immunomodulatory molecules on plasmacytoid dendritic
cell is associated with decreased neurofilament light in
the cerebrospinal fluid of patients with multiple sclerosis
treated with natalizumab
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Background: Natalizumab (NTZ) is a humanized monoclonal
antibody anti-leukocyte a4 subunit of the integrins o4f1 and
047, which are expressed in the cell membranes of activated T-
and B-lymphocytes. Consequently, the administration of NTZ
inhibits the transmigration of auto-reactive lymphocytes into the
central nervous system in patients with multiple sclerosis (MS).
Since this antibody remains in the peripheral blood for days or
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months, studies demonstrating its possible immunomodulatory
effects are necessary.

Objectives: To investigate whether NTZ treatment alters the
immunomodulatory molecules on the surface of plasmacytoid
dendritic cells and modifies the levels of neurofilaments in the
CSF of MS patients.

Methods: Blood samples from patients with multiple sclerosis
under NTZ treatment and from healthy donors were collected.
CSF samples were obtained from patients under NTZ therapy.
Serum and PBMCs were separated to perform flow cytometry and
ELISA techniques.

Results: Plasmacytoid dendritic cells from patients treated with
NTZ expressed increased levels of HLA-G, PD-L1 (CD274) and
CCR7 and normal levels of HLA-DR in the peripheral blood, and
pDCs expressing these molecules were also present in the cere-
brospinal fluid. Moreover, the level of neurofilament light (Nfl)
was normal in the CSF of these MS patients compared to those of
healthy controls and untreated MS patients.

Conclusion: Our results demonstrated that, in addition to the
property of inhibiting the migration of lymphocytes into the cen-
tral nervous system, circulating NTZ exerts an important down-
regulatory effect on inflammatory responses within the CNS,
which is associated with decreased neurodegeneration, as demon-
strated by normal levels of Nfl.

Disclosure
Financial support: FAPESP, CNPq, CAPES
LMBS has received speaking honoraria from Biogen

EP1616
A retrospective observational study of rituximab in
multiple sclerosis patients in Cyprus

E. Leonidou, M. Pantzaris, K. Kleopa, T. Kyriakides, M.
Loizidou, Y.P. Christou
The Cyprus Institute of Neurology and Genetics, Nicosia, Cyprus

Background: Rituximab, a chimeric monoclonal anti-CD20
B-cell depleting agent has shown promising results in the treat-
ment of multiple sclerosis (MS). Since the publication of the first
randomized controlled trials in patients with Relapsing-Remitting
Multiple Sclerosis (RRMS) and Primary-Progressive Multiple
Sclerosis (PPMS) it has been used off-label in heterogeneous
cohorts of MS patients.

Objective: To evaluate the efficacy and safety of rituximab given
off-label to Cypriot patients with MS.

Methods: Clinical data for 30 MS patients (16 male, 14 female)
treated with off-label rituximab at the Cyprus Institute of
Neurology and Genetics were retrospectively collected and
reviewed. Outcome data (relapse rate and EDSS progression) as
well as adverse effects were recorded.

Results: Out of the 30 patients included in this study 10 were diag-
nosed with RRMS (mean age at diagnosis 23.8+6.3), 17 with
Secondary Progressive MS (32.2+5.6) and 3 with PPMS (42+27.7).
The median (range) EDSS pre-treatment was 4.5 (2.5-7.5), 6 (3.5-
8) and 6(5-8) for RRMS, SPMS and PPMS patients respectively.
Before rituximab initiation, 2 patients were treatment naive, 7 were
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treated with natalizumab, 6 with interferons, 11 with fingolimod
and 4 with other immunosuppresive therapies. Patients were
treated with 500 or 1000 mg rituximab IV every 6 months follow-
ing an initial dose of 2000 mg subdivided into two infusions given
within a 2-week interval. Seventeen out of the thirty patients
included in this study have recently commenced rituximab infu-
sions (< 12 months) and hence have a very short follow up period.
The median (range) follow up period for the remaining 12 patients
is 18 (13-63) months. Only one patient with SPMS discontinued
treatment due to disease progression.Rituximab infusions were
generally well tolerated; there were only six grade 3 or 4 adverse
events recorded, including respiratory tract infections, cytopenias
and drug-induced psoriasis. Following rituximab administration,
all patients with RRMS (with a follow-up period of >12 months)
remained relapse-free and had a stable or slightly improved EDSS
score. Patients with SPMS had a significant reduction in their
relapse rate and a stabilization or slight improvement of their
EDSS scores.

Conclusion: Our results are in agreement with larger retrospec-
tive studies in which it was demonstrated that rituximab was well
tolerated and effective in treating RRMS and SPMS patients by
reducing relapse rate and stabilizing disease.

Disclosure

Eleni Leonidou:Nothing to disclose

Marios Pantzaris:Nothing to disclose

Kleopas Kleopa:Nothing to disclose

Theodoros Kyriakides:Nothing to disclose
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Neuroprotection and Repair

EP1617
The S1P; receptor is not down-modulated in response to
selective agonists

M. Bigaud, S. Tisserand, P. Fuchs-Loesle, D. Guerini
Novartis Pharma AG, Basel, Switzerland

Background: The sphingosine-1-phosphate (S1P) receptor sub-
type 5 (S1Ps), mainly expressed on oligodendrocytes and brain
endothelial cells, influences neuronal myelination processes and
integrity of the blood-brain barrier. Further, evidence suggest this
receptor as a potential therapeutic target to prevent and/or reverse
the progressive demyelination that causes multiple sclerosis (MS).
However, it is not clear whether such pro-myelination effects are
triggered by S1P; signaling or rather by S1P; down-modulation
(i.e. internalisation and degradation) as seen with the SIP,-
mediated effects on lymphocytes.

Objective: The study assessed the ability of established S1P,s
agonists (fingolimod, siponimod and ozanimod) to induce down-
modulation versus selective human (h) S1P, (AUY954) and
hS1P; (UC-42-WP04) receptor agonists.

Methods: Chinese Hamster Ovary cells overexpressing hS1P, or
hS1P; receptors were tagged at the N-terminal (extracellular). The
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hS1P, (Myc tag), mu-S1Ps (Myc tag) or hS1P5 (FLAG tag) recep-
tors were generated using an anti-Myc/FLAG-epitope antibody
and incubated for 1-3 hours with an agonist (0.0001-1 uM).
Receptor internalisation was measured using a flow cytometry
assay, which quantified the levels of surface expression of tagged-
receptors. In this assay, a reduction in fluorescence indicated dis-
appearance of the tagged receptor from the cell surface.

Results: Under such experimental conditions, no S1P; down-
modulation was observed in response to fingolimod, siponimod or
ozanimod up to 1 pM. As expected, all agonists down-modulated
the S1P, receptor internalisation in a dose-dependent manner,
with doses inducing mean effective concentration of 50% (ECj)
and 90% (EC,,) within the 1-5 nM range and 10-70 nM range,
respectively. Moreover, no reappearance of S1P, receptor was
observed within 3 hours after washout, confirming long term
down-modulation. In comparison, S1P and AUY954 down-modu-
lated the S1P, but not the S1P; receptors, whereas UC-42-WP04
had no impact on both S1P, and S1Ps receptors.

Conclusion: These observations suggest that, in contrast to the
S1P, receptor, the S1P; receptor is not subjected to agonist-induced
down-modulation. Consequently, SI1P; downstream signaling
should be considered when studying the direct pro-myelination
and neuroprotective effects of S1P, s selective agonists, such as
siponimod.

Disclosure
This study was funded by Novartis Pharma AG, Basel,
Switzerland. All authors are employees of Novartis Pharma AG.
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Optimising Siponimod (BAF312) oral administration for
long-term experimental studies in mice

M. Dietrich!, C. Hecker!, C. Beerli2, C. Moebs?, P.
Ramseier?, C. Afatsawo?, M. Bigaud?, P. Albrecht!
!Department of Neurology, Medical Faculty, Heinrich-Heine
University, Diisseldorf, Germany, 2Novartis Institutes for
Biomedical Research, Basel, Switzerland

Background: Siponimod is a selective sphingosine 1-phosphate
(S1P1,5) receptor modulator under development for the treatment
of multiple sclerosis (MS). It significantly reduces disability pro-
gression in secondary progressive MS patients. Exploration of its
central mode of action requires long-term studies in preclinical
models of progressing chronic demyelination. However, as long-
term studies are often impacted by stress responses inherent to
repeated treatments by daily oral gavage, alternative administra-
tion methods are warranted.

Objective: To compare dose-related siponimod blood concentra-
tions and pharmacological efficacy achieved in mice after admin-
istration via drinking water or drug-loaded diet.

Methods: C57BL/6J mice (6-10 weeks-old, females, n=3-6/
group) were either treated for 2 weeks with siponimod dosed in
drinking water to achieve 0.3, 1.5 or 3 mg/kg bodyweight or were
fed over 2 weeks with siponimod-loaded pellets at 0.03, 0.01,
0.003 or 0.001%. Blood samples were collected in short intervals
and at termination to assess the siponimod concentrations in blood
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and the lymphocyte counts (using Vet ABC™ or ADVIA™ hae-
matology analysers).

Results: Administration of siponimod via drinking water resulted
in dose-dependent siponimod blood concentrations of 0.6, 0.4 and
0.1 pM with doses of 3, 1.5 and 0.3 mg/kg body weight, respec-
tively. However, a large time-dependency was observed and a
small reduction in blood lymphocyte counts (20%) was observed
in the 3 mg/kg group alone. After administration via siponimod-
loaded pellets at 0.03, 0.01, 0.003 and 0.001%, siponimod blood
concentrations were within the 12.5, 5.1, 1.4 and 0.5 uM range,
while circulating lymphocyte counts were reduced by 81%, 56%,
50% and 39%, respectively.

Conclusions: These results suggest the use of siponimod-loaded
diet as a robust alternative to daily oral gavage to achieve effica-
cious siponimod blood exposures in long-term mouse disease
models. These, the first results in an experimental autoimmune
encephalomyelitis model, confirm efficacy for siponimod-loaded
diet at >0.003%.

Disclosure

*Michael Dietrich, Christina Hecker, Marc Bigaud, Philipp
Albrecht are equally contributing first/senior authors. This
study was funded by Novartis Institutes for Biomedical
Research, Basel, Switzerland. Christian Beerli, Claire Moebs,
Pamela Ramseier, Catherine Afatsawo, Marc Bigaud are
employees of Novartis Institutes for Biomedical Research,
Basel, Switzerland. Michael Dietrich reports personal fees and
non-financial support from Novartis and non-financial support
from Biogen. Christina Hecker: nothing to disclose. Philipp
Albrecht reports personal fees, grants and non-financial support
from Biogen; grants, personal fees and non-financial support
from Allergan; personal fees and non-financial support from
Bayer; personal fees and non-financial support from Merck;
grants, personal fees and non-financial support from Merz
Pharmaceuticals; grants, personal fees and non-financial sup-
port from Novartis; grants, personal fees and non-financial sup-
port from Roche; grants, personal fees and non-financial
support from Teva; grants, personal fees and non-financial sup-
port from Ipsen.

EP1619

Phase 2 AFFINITY trial evaluates opicinumab in a
targeted population of patients with relapsing multiple
sclerosis: rationale, design and baseline characteristics

B. Zhu!, P.A. Calabresi?, G. Giovannoni?, R. Kapoor?,

R. Naismith’, H.-P. Hartung®, D.L. Arnold’#, P.

Wolstencroft®, K. Johnson!, S. Liu!, I. Chang!, A.

Deykin!, S. Sheikh!

!Biogen, Cambridge, MA, >Johns Hopkins Hospital, Baltimore,
MD, United States, 3Barts and The London School of Medicine &
Dentistry, *National Hospital for Neurology and Neurosurgery,
London, United Kingdom, SWashington University, St. Louis,
MO, United States, ‘Department of Neurology, Medical Faculty,
Heinrich-Heine University, Dusseldorf, Germany, "McGill
University, $NeuroRx Research, Montreal, QC, Canada, *Biogen,
Maidenhead, United Kingdom

Muttiple Sclerosis Journal 2018; 24: (S2) 738-980

Introduction: Opicinumab is a human monoclonal antibody
against LINGO-1, a negative regulator of oligodendrocyte differ-
entiation and axonal regeneration. Data from the phase 2
SYNERGY study identified a dose (10 mg/kg) and a subpopula-
tion (defined by disease duration and baseline MRI characteris-
tics) that were associated with an enhanced treatment response
and thus merit further investigation.

Objectives: To present the rationale for and design of the
AFFINITY study (NCT03222973) and participant baseline
characteristics.

Methods: AFFINITY is a phase 2, 72-week, multicentre, ran-
domised, double-blind, placebo-controlled study to evaluate the
efficacy/safety of opicinumab (intravenous 750 mg every 4
weeks) versus placebo as an add-on to disease-modifying thera-
pies (DMTs) in a targeted population with relapsing MS. Inclusion
criteria include: age 18-58 years with relapsing-remitting or sec-
ondary progressive MS; disease duration <20 years; Expanded
Disability Status Scale (EDSS) 2.0-6.0; clinical relapse between
24 weeks-24 months or brain MRI evidence of disease activity
<24 months; stable on interferon beta, dimethyl fumarate, or
natalizumab for >24 weeks; and characteristics on magnetisation
transfer ratio and diffusion tensor imaging-radial diffusivity sug-
gestive of lower myelin content and more preserved tissue integ-
rity in brain T2 lesions. The primary endpoint is the Overall
Response Score, an integrated assessment of disability improve-
ment and worsening based on the EDSS, Timed 25-Foot Walk
(T25FW), and 9-Hole Peg Test (9HPT; dominant and non-domi-
nant). Secondary endpoints include the proportion of patients with
confirmed improvement in disability measures including EDSS,
T25FW, 9HPT, 3-Second Paced Auditory Serial Addition Test,
and Symbol Digit Modality Test.

Results: The study was started in September 2017, and enrolment
is ongoing. AFFINITY is expected to enrol ~240 participants at
~150 sites in ~25 countries. Baseline demographic, disease and
MRI characteristics of enrolled participants will be presented.
Conclusions: AFFINITY will further investigate the efficacy and
safety of opicinumab as an add-on therapy to anti-inflammatory
DMTs in a subpopulation of patients with MS (disease duration
<20 years, lower myelin content and more preserved tissue integ-
rity) with potentially enhanced responses to opicinumab.

Disclosure

Supported by: Biogen (Cambridge, MA, USA). Writing and edito-
rial support for the preparation of this abstract was provided by
Excel Scientific Solutions (Southport, CT, USA): funding was
provided by Biogen.

B. Zhu, P. Wolstencroft, K. Johnson, S. Liu, I. Chang, A. Deykin,
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P. A. Calabresi has received consulting fees from Biogen and
Disarm Therapeutics; is associate editor of The Journal of Clinical
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institution from Annexon Biosciences, Biogen, Medlmmune,
Novartis and Sanofi.

G. Giovannoni is on advisory boards for AbbVie Biotherapeutics
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Serono, Novartis, Roche, Sanofi-Genzyme and Teva; has received
speaker fees from AbbVie Biotherapeutics Inc., Biogen, Genzyme,
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chief of Multiple Sclerosis and Related Disorders; and has
received research support unrelated to study from Biogen,
Genzyme and Novartis.

R. Kapoor has received personal fees and/or travel support from
Biogen, Genzyme and Roche; and is on clinical trial steering com-
mittees for Biogen.

R. Naismith has received consulting/speaker fees from Acorda,
Alkermes, Biogen, EMD Serono, Genentech, Genzyme, Novartis
and Teva.

H-P. Hartung has received speaker fees/travel expense reimburse-
ment from and is on steering committees/advisory boards for
Biogen, Geneuro, Genzyme, Merck, Medimmune, Novartis,
Octapharma, Opexa, Receptos, Roche, Sanofi-Aventis and Teva.
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Novartis, Receptos, and Sanofi-Aventis; equity interest in NeuroRx
Research; and grants from Biogen and Novartis.

EP1620

Effect of MD1003 (high dose pharmaceutical grade biotin)
on dexterity, cognitive, and quality of life measures in a
cohort of patients with non-active progressive multiple
sclerosis

C. Donze, M.A. Guyot, B. Lenne, C. Massot, A.
Kwiatkowski, P. Hautecoeur

Groupe Hospitalier de I’Institut Catholique de Lille GHICL,
Lille, France

Background: MD1003, prescribed in France under a temporary
authorization for the treatment of progressive multiple sclerosis
(PMS), achieved sustained reversal of MS-related disability in
some patients (pts) with a non-active form of the disease in the
MS-SPI study (Tourbah et al., 2016).

Objective: To assess in a real-world setting the effectiveness of a
12-month treatment with MD1003 on dexterity, cognition, and
quality of life (QOL) measures, as well as in more traditional
measures (expanded disability status scale [EDSS], timed 25-foot
walk test [T25FWT], in a cohort of pts with non-active PMS from
one clinical Centre.

Methods: A cohort of 103 pts with non-active PMS (mean age 56
+/-9.5 yrs; median EDSS 6.5 (4-7.5); disease duration 18.8 +/-
9yrs) treated with MD1003 300 mg/day were followed at Baseline,
3, 6 and 12 months. The cohort was divided into 3 groups accord-
ing to baseline EDSS: group A (EDSS 4-5.5; n=16), B (EDSS
6-6.5; 1=60), and C (EDSS 7-7.5; n=27). All groups were assessed
for EDSS, T25FWT, 9-hole peg test (9NHPT), symbol digit
modality Test (SDMT) and QOL using physical score of Multiple
Sclerosis Impact Scale-29 (MSIS-29PHYS). Repeated measures
analysis of variance (ANOVA) was used to analyze data. T- tests
for paired samples was used for comparison 2 to 2.

Results: After 12 months of treatment, cohort showed significant
improvement of dexterity, cognition and QOL (p< 0.05). Group A
showed significant improvement in 9-HPT from Baseline to 6 (p<
0.01) and Baseline to 12 Months (p< 0.001). Group B showed
significant improvement in MSIS-29PHYS and SDMT from
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Baseline to 3 (respectively: p< 0.001; p< 0.05), Baseline to 6
(respectively: p< 0.001; p< 0.05) and Baseline to 12 Months
(respectively: p< 0.001; p< 0.05). Only the MSIS-29PHYS
improved significantly from baseline to 6 Months in Group C (p<
0.01). After 12 months, 7/102 pts discontinued treatment because
of lack of efficacy (n=6) and adverse event (n=1).

Conclusion: A 12-month MD1003 treatment for non-active PMS
was well-tolerated in most pts in our cohort. At M12, improve-
ment from baseline in cognition, QOL, and dexterity was signifi-
cant in the cohort. Improvement tended to be greater for patient
groups with Baseline EDSS 6-6.5. Clinical therapeutic evalua-
tions could be adapted to disability score to detect improvement in
PMS. Further research are needed to precise what kind of clinical
measures could be proposed for pts with PMS.

Disclosure

C Donze: “nothing to disclose”
P Hautecoeur:

A Kwiatkowski:

B Lenne: nothing to disclose”
MA Guyot: “nothing to disclose”
B Lenne: “nothing to disclose”

EP1621
Disability stabilization in multiple sclerosis under
teriflunomide treatment

F. Sangalli!, M. Pisa?, M. Radaelli?, L. Moiola?, B.
Colombo?, G. Dalla Costa?, F. Esposito?, G. Comi?, V.
Martinelli?

!Neurology, San Raffaele Scientific Institute, °’Neurology, San
Raffaele Scientific Insitute, Milano, Italy

Background: Teriflunomide is a treatment approved for relapsing
Multiple Sclerosis (MS). However, data on patients with progres-
sive forms of MS enrolled in registrative trials showed a stabiliza-
tion of disability.

Objective: To evaluate the course of disability before and under
treatment with teriflunomide in patients with relapsing progres-
sive form of MS (PMS).

Methods: Among patient treated with teriflunomide at the MS
Centre of San Raffaele Scientific Institute, we selected patients
with PMS and at least annual clinical evaluation in the 2 years
before and the 2 years after treatment start.

Results: We selected 30 patient with PMS, 73% of which pre-
sented signs of inflammatory activity in the year before treatment
start. Mean age of patients was 50 years and 63% were female.
Mean disease duration was 19 years and mean baseline EDSS was
5.5. In the two years before teriflunomide start mean EDSS wors-
ened from 4.9 to 5.5. On the contrary, during teriflunomide start
mean EDSS remained stable. Delta EDSS between 2 years before
and baseline was significantly different from delta EDSS between
baseline and 2 years after (p=0.025).

Conclusions: Based on evidence from registrative trials suggest-
ing potential effect of teriflunomide on disability, we started treat-
ment in 30 patients with PMS, in most cases presenting persistent
inflammatory activity. Our data, even if obtained in a small
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real-practice setting, showed a significant stabilization of EDSS,
even in patients who presented worsening disability in the 2 years
before treatment start.

Disclosure

F. Sangalli, M. Radaelli, L. Moiola, B. Colombo, F. Esposito
report consultancy, speaking fees and/or travel expenses from
Biogen, Merck Serono, Genzyme, Novartis. G. Comi has received
compensation for consulting services and/or speaking activities
from Biogen, Novartis, Teva Pharmaceutical Ind, Sanofi,
Genzyme, Merck Serono, Biogen, Bayer, Actelion and Serono
Symposia Int. Found, outside the submitted work. Dr. Martinelli
reports consultancy, speaking fees and/or travel expenses from
Biogen, Merck Serono, Bayer Schering, Novartis, Sanofi-Aventis,
Genzyme Europe, Teva Pharmaceuticals, outside the submitted
work. M. Pisa and G. Dalla Costa have nothing to disclose.

EP1622
Treatment with dimethyl fumarate enhances cholinergic
transmission in multiple sclerosis

C.G. Nicoletti!, D. Landi!, F. Monteleone!, G. Mataluni!,

M. Albanese!, B. Lauretti2, C. Rocchi?, I. Simonelli'3, L.
Boffa!, F. Buttari*, N.B. Mercuri?>, D. Centonze'#, G.A.
Marfial#

!Multiple Sclerosis Clinical and Research Unit, Department of
Systems Medicine, Tor Vergata University and Hospital, °’Neurology
Unit, Department of Systems Medicine, Tor Vergata University and
Hospital, 3Service of Medical Statistics & Information Technology,
Fondazione Fatebenefratelli per la Ricerca e la Formazione
Sanitaria e Sociale, Rome, *Neurology and Neurorehabilitation
Units, IRCCS Istituto Neurologico Mediterraneo NEUROMED,
Pozzilli (1S), °Laboratory of Experimental Neurology, IRCCS
Fondazione Santa Lucia, Rome, Italy

Introduction: Dimethyl fumarate (DMF) exerts antinflammatory
effects in multiple sclerosis (MS) by activating the Nrf2 antioxi-
dant pathway, which is also stimulated by acetylcholine via
alpha-7 nicotinic acetylcholine receptors. In animal models, Nrf2
potentiates cholinergic synaptic transmission. Increased choliner-
gic tone has been associated with better prognosis in MS. Central
cholinergic functioning can be tested non-invasively in humans
by Short-latency Afferent Inhibition (SAI), a paired-pulse tran-
scranial magnetic stimulation (TMS) protocol in which motor
evoked potentials are conditioned by peripheral nerve electrical
stimulus delivered before magnetic stimulation of motor cortex.
Aim of the study: To test whether treatment with DMF modulates
cholinergic pathways in relapsing-remitting multiple sclerosis
(RRMS) compared to Interferon-p 1a (INF-B 1a).

Methods: Patients starting DMF (20; DMFQG) or INF-§ 1a (20;
INFG) and healthy subjects (20; HSG) were enrolled. SAI was
recorded in patients and controls at baseline and, in patients only,
after 6 months of treatment. Patients treated with DMF also under-
went autonomic function testing, to further explore peripheral and
central cholinergic tone.

Results: At baseline, SAI was similar in patients and in controls
(p=0.983). Treatment with DMF significantly increased SAI

Muttiple Sclerosis Journal 2018; 24: (S2) 738-980

(p=0.01), while INF-B la had no effect (p=0.80). At the cold
face test, DMF treatment also increased reflex bradycardia
(p=0.013), and reduced diastolic blood pressure variation
(p=0.010), further indicating its ability to stimulate cholinergic
transmission.

Conclusion: DMF treatment of MS patients is associated with
changes of central and autonomic cholinergic tone. Increased SAI
was founded in DMF treated patients, but not in INF-BG, confirm-
ing the specificity of DMF effect. This may represent a novel
mechanism of action accounting for DMF efficacy in RRMS, with
possible implications for neuroinflammation and neuroprotection.
Future studies are needed to confirm these data and to explore the
potential effect of DMF in restoring normal cholinergic transmis-
sion in cognitively impaired MS patients.
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Dr. Albanese received honoraria for traveling from Almirall,
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Remyelination promoting therapies in multiple sclerosis
animal models: a systematic review and meta-analysis

C. Hooijmans!, M. Hlavica?, F.A.F. Schuler?, R. De

Vries!, M.P. Schneider*, B.V. Ineichen’

'Radboud University, Nijmegen, The Netherlands, *Department
of Neurosurgery, 3Department of Neurology, ‘Department of
Urology, Bern University Hospital and University of Bern,
Inselspital, Bern, >University of Zurich, University Hospital
Zurich, Zurich, Switzerland

Introduction: An unmet but urgent medical need is the develop-
ment of myelin repair promoting therapies for Multiple Sclerosis
(MS). Many such therapies have been pre-clinically tested using
different models of toxic demyelination such as cuprizone, ethid-
ium bromide, or lysolecithin and some of the therapies already
entered clinical trials.

Objectives: Keeping track on all these possible new remyelinat-
ing therapies and their efficacy has become difficult with the
increasing number of studies. In this study, we aimed at summa-
rizing the current evidence on such therapies and at providing an
effect estimate of tested interventions.

Methods: We did a systematic review and subsequent random-
effect model meta-analysis.

Results: We show that 88 different therapies have been pre-clini-
cally tested for remyelination. 25 of them (28%) already entered
clinical trials. Our meta-analysis also identifies 16 promising thera-
pies which did not enter a clinical trial for MS so far: Apotransferrin,
Benztropine, Epimedium flavonoids, Estrogen receptor agonist G1,
Iloprost, Indazol chloride, N6-cyclohexyladenosine, Neurotrophin
3, Ninjin’yoeito, Olesoxime, Pigment epithelium-derived factor
(PEDF), Plateled derived growth factor (PDGF), Sildenafil, siRNA
against Nogo-receptor, Sonic hedgehog, and Tocopherol derivate
TFA-12.

Conclusions: We identify 16 promising pre-clinically tested ther-
apies that have not entered a clinical trial for MS so far. These
should be tested for a potential future clinical use. We also show
that failure in bench to bedside translation from certain therapies
may in part be attributable to poor study quality. By addressing
these problems, clinical translation might be smoother and possi-
bly animal numbers could be reduced.

Disclosure
No disclosures.

EP1624
A prospective study of disease modifying therapy and
retinal atrophy in multiple sclerosis

A. Kabanovski'!, K. Zaslavsky!, D. Rotstein?, E. Margolin?
!Faculty of Medicine, ?Department of Neurology, 3Department
of Ophthalmology and Vision Sciences, University of Toronto,
Toronto, ON, Canada

Background: Retinal atrophy may be an early indicator of pro-
gression in relapsing-remitting multiple sclerosis (RRMS). It is
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unclear whether rates of retinal atrophy are affected differentially
by disease modifying therapies (DMT). Here, we present the pro-
tocol and preliminary results for a prospective cohort study ana-
lyzing retinal nerve fiber layer (RNFL) thickness on dimethyl
fumarate (DMF) therapy compared to other DMT.
Methods/Design: One hundred patients with the diagnosis of
RRMS will undergo Ocular Coherence Tomography (OCT) every
6 months over 2 years. Participants will be assigned to first-line
DMT, second-line DMT, and DMF groups based on the medica-
tion they have spent the greatest number of days on. The primary
outcome is change in RNFL thickness. Secondary outcomes
include change in macular thickness and macular volume. Tertiary
outcomes include relapse, new T2/gadolinium-enhancing lesions
on brain MRI, and changes in the Expanded Disability Status
Scale (EDSS). Statistical analysis is performed using linear mixed
effects models, with correction for inter-eye correlation. We con-
trolled for age, ethnicity, disease duration, baseline RNFL thick-
ness, and baseline EDSS.

Results: Data collection is underway with 100 patients recruited.
In a preliminary analysis of 33 patients with at least one year of
follow-up, the three treatment groups were balanced for most
baseline parameters, except for decreased baseline RNFL and
macular volume in patients on DMF. There is a trend towards
increased RNFL thinning in subjects on DMF and second-line
DMT compared to first-line DMT (p=0.18 and p=0.092, respec-
tively). Non-Caucasian ethnicity is a significant predictor of
RNFL thinning.

Conclusion: No statistically significant difference in RNFL thin-
ning was observed across treatment groups in this preliminary
analysis. Analysis will be repeated when all 100 patients have at
least one year of follow-up. Using OCT measurements as early
surrogate markers for MS progression, results from this study will
aid in selection of treatment for MS patients.

Disclosure

Anna Kabanovski: nothing to disclose

Kirill Zaslavsky: nothing to disclose

Dalia Rotstein: received speaker’s honoraria or consulting fees
from EMD Serono, Biogen, Novartis, Sanofi, and Roche

Edward Margolin: received grant funding from Biogen to conduct
this study

EP1625

Frequency and description of relapses in a cohort of
progressive multiple sclerosis patients treated with high
dose biotin

J.S. Liegey!, B. Brochet!, A. Moroso!, A. Ruet!, J.C.
Ouallet!, P. Louiset!, P. Guerard?, M. Deloire!, C. Dulau!
!Department of Neurology, 2CHU de Bordeaux, Bordeaux,
France

Background: With the increased use of high dose biotin in the
treatment of progressive multiple sclerosis (MS) following the
MS-SPI study in 2016, case series describe potential pro-inflam-
matory effect following its initiation. Its specific imputation
remains not yet determined.

Multiple Sclerosis Journal 2018; 24: (S2) 738-980
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Objective: To describe in real-life conditions characteristics of
relapses during the treatment with high dose biotin and try to iden-
tify any associated parameters.

Methods: We conducted a prospective monocentric observational
study by collecting demographical and clinical data of multiple
sclerosis patients treated with high dose biotin (300 mg/day) from
September 2015 to February 2018. In case of relapse event, MRI
evaluation was realized before prednisolone therapy.

Results: A hundred and seven progressive MS patients treated with
high dose biotin for at least 3 months were included in our study. Five
patients (4.67%) presented a relapse following well-conducted treat-
ment in the 8 to 11 months after initiation. These patients were relapse-
free for the 5 previous years, without inflammatory activity
documented by MRI available in 4 out 5 patients. These consisted of 3
women and 2 men, 1 primary progressive and 4 secondary progres-
sive, aged 51 to 60 (mean 54.8) with a disease duration of 9 to 28 years
(mean 18.2) and baseline EDSS of 3.5 to 6.5 (median 5.6). None of the
patients had had recent disease modifying therapy change.
Inflammatory activity was radiologically documented with new MRI
T2 and gadolinium-enhancing brain lesions in all 5 patients. No factor
was associated with the risk of relapse in an univariate analysis.
Relapses were considered as a side effect of treatment and biotin was
discontinued in 4 out of 5 patients. Two patients fully recovered and 3
patients had a worsening of EDSS of 0.5, 1 and 2.5. Anti-CD20 ther-
apy was started in all patients with this new inflammatory activity.
Conclusion: Our study found a ratio of 4.67% of relapses in a
progressive multiple sclerosis population without previous
inflammatory activity. If pro-inflammatory effect of high dose
biotin is to be confirmed, future research will be warranted to
identify a specific patient profile at risk.

Disclosure

Pr. Brochet or its institution received honoraria for consulting,
speaking at scientific symposia, serving in advisory board or
research support from Actelion, Biogen Idec, Merck Serono,
Sanofi-Genzyme, Bayer, Medday, Roche, Teva, Novartis (all with
approval by general director of the Hospital of Bordeaux).

Dr. Ouallet reported personal fees from Biogen, Roche, Genzyme;
grants, personal fees and non-financial support from Novartis and
Merck, outside the submitted work.
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Dr. Ruet or her institution received honoraria for consulting, speak-
ing at scientific symposia, serving in advisory board or research
support from Biogen Idec, Medday, Merck Serono, Novartis,
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Long-term treatment monitoring

EP1626
Long-term effect of natalizumab in a French cohort of
patients with RRMS: TYSTEN cohort

Muttiple Sclerosis Journal 2018; 24: (S2) 738-980

K. Bigaut!, T. Fabacher?, N. Collongues!, L. Kremer!, M.-

C. Fleury!, J.-C. Ongagna!, J. De Seze!

!Department of Neurology, Hopitaux Universitaires de
Strasbourg, *Groupe Méthode en Recherche Clinique, Hopitaux
Universitaires de Strasbourg, Strasbourg, France

Introduction: Long-term evolution of multiple sclerosis (MS) has
been studied in several cohorts without treatment or on immu-
nomodulatory drugs. However, long-term follow-up on new genera-
tion drugs is missing. Natalizumab (NTZ) is among the most
effective treatment in relapsing-remitting multiple sclerosis (RRMS)
but it remains unclear if NTZ improves the long-term course.
Objective: To describe the long-term effect of NTZ on patients
with a RRMS and to investigate potential predictive factors on
long-term outcomes.

Methods: Patients starting between April 2007 and April 2012 in
Alsace region in France were included and followed to April
2017. Data were used to estimate the median time until secondary
progressive multiple sclerosis (SPMS) conversion and reaching
Expanded Disability Status Scale (EDSS) score 6.0 using Kaplan-
Meier method. Hazard ratio (HR) were defined by Cox model.
Results: 325 patients were included after a mean disease duration
of 8.7 years. The mean follow-up was 83 months and 59 months
on NTZ. The annualized relapse rate decreased by 79.5% and
41.9% of patients had no evidence of disease at 2 years. The
median time until SPMS conversion and reaching EDSS 6.0 were
26 years and 34 years respectively. For SPMS, predictive factors
were initial EDSS (HR=1.56, 95%CI: 1.33-1.84, p< 0.0001), MS
duration before NTZ (HR=1.04, 95%CI: 1.01-1.08, p=0.03), MRI
worsening at 2 years (HR=1.86, 95%CI: 1.05-3.31, p=0.03) and
medication possession ratio of NTZ (MPR; HR=0.99, 95%ClI:
0.98-0.99, p=0.03). For EDSS 6.0, predictive factors were initial
EDSS (HR=2.68, 95%CI: 1.94-3.71, p< 0.0001), EDSS worsen-
ing at 2 years (HR=3.94, 95%CI: 1.92-8.09, p=0.0002) and MPR
(HR=0.98, 95%CI: 0.97-0.99, p=0.0007).

Conclusion: Compared to previous studies without treatment,
NTZ seems to delay the progressive phase and high disability.
Some predictive factors could be an assistance in the therapeutic
decision making. These results need to be confirmed in larger and
longer studies.

Disclosure

Kevin Bigaut: nothing to disclose.

Thibaut Fabacher: nothing to disclose.

Nicolas Collongues has received fees as a consultant or for pre-
sentations in partnership with Biogen Idec.

Laurent Kremer has received fees for presentations in partnership
with Biogen Idec.

Marie-Celine Fleury: nothing to disclose.

Jean-Claude Ongagna: nothing to disclose.

Jerome De Seze has received fees as a consultant or for presenta-
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Integration of ocrelizumab safety data from the German
study CONFIDENCE into the global post-marketing
safety studies MANUSCRIPT and VERISMO
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T. Ziemssen!, H. Berthold?, P. Dirks?, J. Evershed?, K.
Gunzenhauser?, J. Leemhuis2, B. Shi3, D. Stokmaier3, Q.
Wang?, D. Wormser?

ICenter of Clinical Neuroscience, Neurological Clinic, Carl
Gustav Carus University Clinic, University of Technology,
Dresden, ?Roche Pharma AG, Grenzach-Wyhlen, Germany, 3F.
Hoffimann-La Roche Ltd, Basel, Switzerland

Background: Ocrelizumab (OCR) is a recombinant, humanised,
monoclonal antibody that selectively targets CD20+ B cells. OCR
demonstrated superior efficacy in patients with relapsing multiple
sclerosis (RMS; OPERA I/IT [NCT01247324]/[NCT01412333])
versus interferon (IFN) Bla, and primary progressive multiple
sclerosis (PPMS; ORATORIO [NCT01194570]) versus placebo.
The proportions of patients with adverse events (AEs) or serious
AEs (SAEs) were similar in the OCR, IFNf1a or placebo groups.
Pooled trial data indicated an imbalance in malignancies between
the OCR and control arms, which was driven by a higher number
of female breast cancer events in the OCR group. Further data are
needed to characterise the long-term safety of OCR in the post-
marketing setting.

Objective: To further assess and characterise the long-term safety
profile, including malignancy and serious infections, in patients
with MS using OCR in a real-world setting.

Methods: In VERISMO, a US Food and Drug Administration
post-marketing requirement prospective, observational, cohort
study of patients with MS from the US and Germany initiating
OCR treatment, patients will be followed to determine the inci-
dence rates of breast cancer and total malignancy. The European
Medicines Agency post-authorisation safety study, MANUSCRIPT,
is an international, longitudinal surveillance study of patients with
MS initiating OCR treatment or exposed to other approved dis-
case-modifying therapies, also investigating incidence rates of
malignancies, serious infections and SAEs. Both VERISMO and
MANUSCRIPT studies will incorporate safety data from the 3,000
patients (from approximately 250 neurological centres in Germany)
included in the long-term prospective CONFIDENCE study. The
CONFIDENCE study will characterise the safety and effectiveness
of OCR in patients with RMS and PPMS newly treated with the
drug in the real-world setting.

Results: The CONFIDENCE study has started; first patient in
occurred in April 2018. The VERISMO and MANUSCRIPT stud-
ies will run for 7-10 years, evaluating the risks of malignancy,
serious infections and SAEs from first exposure to OCR until the
event, censoring, death, loss to follow-up or study end. An over-
view of the design of both post-marketing studies will be
presented.

Conclusions: The post-marketing studies VERISMO and
MANUSCRIPT will further characterise the safety profile of
ocrelizumab in patients with MS newly exposed to the drug, with
a focus on malignancy and serious infections.

Disclosure

Sponsored by F. Hoffmann-La Roche Ltd; writing and editorial
assistance was provided by Articulate Science, UK.

T. Ziemssen has received grants and personal fees from Biogen,
Novartis, Sanofi, and Teva, and personal fees from Almirall,
Bayer, F. Hoffmann-La Roche, and Merck.

journals.sagepub.com/home/msj

H. Berthold is an employee of Roche Pharma AG

P. Dirks is an employee of Roche Pharma AG

J. Evershed is an employee of Roche Products Ltd.

K. Gunzenhauser is an employee and shareholder of F.
Hoffmann-La Roche Ltd.

J. Leemhuis is an employee of Roche Pharma AG and shareholder
of F. Hoffmann-La Roche Ltd.

B. Shi is an employee of F. Hoffmann-La Roche Ltd.

D. Stokmaier is an employee of F. Hoffmann-La Roche Ltd.

Q. Wang is an employee of F. Hoffmann-La Roche Ltd.

D. Wormser is an employee and shareholder of F. Hoffmann-La
Roche Ltd.

EP1628

A comparison of efficacy of subcutaneous interferon beta-
1a 44 pg, dimethyl fumarate and fingolimod in the real-
life clinical practise, a multicenter observational study

Z. Pavelek!, L. Sobisek?, D. Hordkova?, M. Valis!

!Department of Neurology, Faculty of Medicine and University
Hospital, Hradec Krdlové, ?University of Economics, Department
of Statistics and Probability, Department of Neurology and
Center of Clinical Neuroscience, Charles University and General
University Hospital, Prague, Czech Republic

Background: Multiple sclerosis (MS) is a chronic inflammatory
demyelinating and neurodegenerative disease affecting the central
nervous system. Interferon (IFN) beta-1a 44ug, dimethyl fumarate
(DMF) and fingolimod are well-established medications for the
treatment of relapsing-remitting MS (RR MS). The aim of the pro-
ject (analysis from registry ReMuS) was to compare the efficacy
of IFN beta-1a 44 pg, DMF and fingolimod in patients with RR
MS. This treatment began within ninety days after relapse in real
world evidence in the Czech Republic.

Methods: A total of 279 patients with RR MS, who experienced
one relapse after the treatment with IFN beta-1a 22 pg given 3
times weekly, IFN beta-1a 30 pg given once weekly, IFN beta-1b
250 ug given every other day, teriflunomid 14 mg given daily,
glatiramer acetate 20 mg given daily, or glatiramer acetate given
40 mg given 3 times weekly, as well as those who switched the
treatment to IFN beta-1a 44ug, DMF or fingolimod, were included
into the study. The observed parameters were annualized relapse
rate (ARR), time to the first relapse, proportion of relapse free
patients and change in EDSS at 1-year of treatment.

Results: We found out a significant improvement in the observed
outcomes during one-year observation. A comparison of IFN beta-
la 44ug group (83 patients) vs. DMF and fingolimod group (196
patients) showed a more significant improvement in the observed
parameters (ARR and change of EDSS) in DMF and fingolimod
group. When we used method propensity score matching (83 patients
IFN beta-1a 44ug group vs. 83 patients DMF and fingolimod group),
the sustained improvement in the observed parameters persisted
before and after the change of the treatment in both groups but no
significant differences were observed between the groups.
Conclusion: IFN beta-1a 44ug, DMF and fingolimod are effec-
tive in the escalation of the treatment (parameters - change of
EDSS and time to the next relapse).

Multiple Sclerosis Journal 2018; 24: (S2) 738-980
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EP1629
The BELTRIMS registry: real-world safety and efficacy
of DMTs in Belgium

B. Willekens!?, V. Van Pesch?, M. D’Hooghe?, D. Dive’,
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I. Dhollander'®, A. De Pauw'®, J.-A. Elosegi’, S. El

Sankari?, A. Etxeberria 1zal?, S. Goffette?!, N. Govers?2,
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F. London®, A. Maertens de Noordhout", G. Nagels®,

K. Peeters!8, G. Perrotta’!, R. Reznik?3, S. Shalchian!s, C.
Swinnen32, E. Urbain33, K. Van de Velde**, D. Verhalle?,

P. Seeldrayers®, Belgian Study Group for Multiple Sclerosis
!Department of Neurology, Antwerp University Hospital,
Edegem, Laboratory of Experimental Hematology, Vaccine

& Infectious Disease Institute (VAXINFECTIO), Faculty of
Medicine and Health Sciences, University of Antwerp, Wilrijk,
3Department of Neurology, Cliniques Universitaires Saint-Luc,
Brussels, *National Multiple Sclerosis Center, Melsbroek, SUnité
de Neuro-Immunologie Clinique, CHU Liege - Sart Tilman
B35, Liege, SLaboratory for Neuroimmunology, Department of
Neurosciences, KU Leuven, Leuven, "Department of Neurology,
CHU Ambroise Paré, Mons, $Department of Neurology, UZ
Brussel, Brussels, *Department of Neurology, CHU Charleroi,
Charleroi, 1°Department of Neurology, AZ Middelheim, Antwerp,
! Department of Neurology, Hopital Brugmann, Brussels,
2Department of Neurology, GZA Ziekenhuizen, Antwerp,
B3Deparment of Neurology, UZ Gent, Gent, '*Department of
Neurology, AZ Alma, Sijsele, >Department of Neurology,
Hdpital de la Citadelle, Liége, 'Department of Neurology, AZ
Sint-Jan Brugge Oostende, Bruges, '’Department of Neurology,
Imeldaziekenhuis, Bonheiden, '8Department of Neurology,
Jessa Ziekenhuis, Hasselt, '°Department of Neurology, AZ Sint-
Blasius, Dendermonde, *’Department of Neurology, Clinique
Saint-Michel, Brussels, * Department of Neurology, Clinique
Saint-Joseph, Arlon, 2’Department of Neurology, AZ Sint-
Maarten, Mechelen, 2CNRF, Fraiture-en-Condroz, **Hopital
Erasme, Brussels, 2>Department of Neurology, Centre de

Santé des Fagnes, Chimay, °Clinique Saint-Pierre, Ottignies,
2’Department of Neurology, UZ Gent, Gent, **Department of
Neurology, AZ Sint-Lucas, Assebroek, CHU de Liége - Sart
Tilman B35, Liége, ’Department of Neurology, CHU UCL
Namur site Godinne, Yvoir, 3 Department of Neurology, Hopital
Erasme, Brussels, 3?Deparment of Neurology, Heilig-Hart
Ziekenhuis, Mol, 33Department of Neurology, Grand Hépital
de Charleroi, Charleroi, 3*Deparment of Neurology, AZ Sint-
Nikolaas, Sint Niklaas, 3> Deparment of Neurology, AZ Sint-Jan
Brugge-Oostende, Qostende, Belgium

Introduction: In 2012, a working group from the Belgian Study
Group for Multiple Sclerosis (BSGMS) created the first Belgian
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registry of multiple sclerosis (MS) patients, who starting a new
disease modifying treatment (DMT). No such registry existed in
Belgium yet.

Objectives: To describe real-world side-effects and efficacy data
based on data extracted from a prospective registry of Belgian MS
patients. To compare these data to existing literature. To continu-
ously add data to this registry.

Aims: We aim to collect data independent from pharmaceutical
companies in a single registry, as opposed to having different reg-
istries for each new DMT. In doing so, we anticipate to detect
unknown or rare side-effects, to collect real-life efficacy data and
to capture pregnancy outcomes.

Methods: Neurologists who are members of the BSGMS can
enter patients after approval of the BELTRIMS registry protocol
by local and central ethics committee and obtaining informed con-
sent from each patient. An electronic CRF was developed, with
forms for starting a treatment, patient history, adverse events and
serious adverse events. 6 monthly follow-up forms contain clini-
cal status including relapses and EDSS, as well as standard MRI
data. The registry is owned and managed by the BSGMS, with
support of Custodix NV.

Results: As of April 12018, 1375 patients have been registered by
42 centers. 286 Patients are treated with fingolimod, 265 with
dimethylfumarate, 253 with teriflunomide, 139 with natalizumab,
78 with injectable first line treatment, 42 with alemtuzumab. 45
patients are untreated while 5 received other treatments. Data clean-
ing is ongoing. Final results will be presented during ECTRIMS.
Conclusions: We describe here the first analysis of data from the
BELTRIMS registry. Adverse events, serious adverse events and
real-world efficacy will be discussed.

Disclosure

Funding source: This registry is supported by a grant from the
Belgian Charcot Foundation. Disclosures: Barbara Willekens
received travel support for attending meetings from Biogen,
Merck Serono, Genzyme, Roche, TEVA, Novartis. The institution
of Barbara Willekens received research support and grants from
Sanofi-Genzyme, Roche, Merck serono, Novartis and speaker
and consultancy honoraria from Roche, Biogen, Merck, Novartis,
Sanofi-Genzyme, TEVA.
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Prospective real world observational multi-center study
in patients with relapsing-remitting multiple sclerosis
treated with dimethyl fumarate in Campania, Italy
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della Campania ‘Luigi Vanvitelli *, MS Center and Neurology
Departement, San Paolo Hospital, ASL Napoli 1 Centro,
’Neurological and Stroke Unit, CTO Hospital, AORN ‘Ospedali
dei Colli’, Naples, Italy, 8 Queen Square MS Centre, Department
of Neuroinflammation, UCL Institute of Neurology, University
College of London (UCL), London, United Kingdom

Objective: Our observational study aimed to evaluate the efficacy
and safety of DMF in a real-life setting and analyze factors related
to drug response.

Design/Methods: We collected prospectively data for all patients
treated with DMF in six MS centers in Campania region Southern
Italy) since 2014. Univariate and multivariate analyses were per-
formed to assess relations of baseline parameters with DMF effi-
cacy outcomes.

Results: We collected data for 428 patients (70% female subjects,
mean age 39 +12 years). Proportion of Naive versus pretreated
with other DMTs patients was 166/262, with 90 patients switching
to DMF for disease activity and 162 for safety and tolerability
issues. Mean treatment exposure to DMF was 589 +315 days.
Mean ARR decreased from 0.24 during the 2 years previous DMF
start to 0.09 while on DMF ( p=0.001). Dropped out patients were
83 (19%) after 334+264 days : 33 out of 83 dropped for inefficacy,
32 patients dropped out for tolerability or poor compliance and 8§
patients for safety issues. Baseline higher EDSS predicted the
drop out for inefficacy ( HR 1.380, CI 1.121, 1.698, p=0.002).

At multivariate analysis, we found that male gender (OR 0.32, CI
0.132 - 0.772, p=0.011) and older age at diagnosis (OR 0.952, CI
0.919-0.986, p=0.006) were protective factors for relapse occurrence.
EDSS remained stable in 89% of patients. We divided patients
switched to DMF in 2 groups: horizontal switch from another first line
therapy or “de-escalation” from a second line therapy. In the first
group, 57 out of 80 patients switching for disease activity to DMF,
were clinically stable on oral drug, whereas 14 dropped for poor toler-
ability. In the second group, switching mainly for safety and tolerabil-
ity issues, disease control was lower than in first group, with higher
ARR and proportion of progressing patients (p< 0.0001, X? test).
Conclusions: We confirm in a real life setting a good efficacy
with high persistence of patients on DMF, both for naive patients
and patients switching from other first line DMTs. Male sex and
older age at diagnosis are prognostic factors for DMF efficacy,
while higher EDSS is a risk factor for poor response to treatment.
Safety was reassuring confirming a favorable safety profile for
DMF, but tolerability can still be improved.
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- Dr. L. Lavorgna received speakers honoraria from Sanofi, Teva,
Novartis, Merck, Roche, Bayer, Biogen.

- Dr. L. Sinisi received speakers honoraria from MercK Serono,
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Clinical characteristics of relapsing-remitting multiple
sclerosis patients with persistent lymphopenia with
dimethyl fumarate and comparison with no lymphopenic
patients

R. Lépez Ruiz!, S. Eichau!, M. Pérez Gamez2, G. Navarro
Mascarell!, J.L. Ruiz-Pefia!, M.D. Paramo Camino!, G.
Izquierdo!

!Hospital Universitario Virgen Macarena, Sevilla, >Hospital
Clinico Universitario, Granada, Spain

Introduction: Dimethyl fumarate (DMF) is a treatment approved
for relapsing-remitting multiple sclerosist(RRMS) DMF can be
associated with a decrease in leukocyte and lymphocyte counts
that might persist after treatment discontinuation.

Objectives: To make a comparison between patients that develop
persistent  lymphopenia(L-patients) or  not  develop
lymphopenia(NL-patients) with DMF in order to find differential
characteristics that might predict this adverse event.

Material and methods: Retrospective observational study in
patients with RRMS treated with

DMF since January2014 to May2018 at a tertiary-care hospital.
We compare demographic/disease characteristics and previous
disease modifying treatments (DMT) in L-patients and NL-patients
and analyze lymphoenia characteristics in L-patients.

Results: 13 patients (6,6%) (9women;4men) had persistent
(>6months) <600 lymphocites/mm3 (total sample: 195 patients)
The average age in L-patients was 48,8y (SD10,72) Mean time to
RRMS diagnosis in L-patients was 12,8y (SD5,34) There were no
differences between average age or mean time to MS diagnosis
between L-patients and NL-patients. The mean disease-modifying
treatment (DMT) before DMF was 1,62 in L-patients and 1,28 in
NL-patients (ns) The proportion of different previous DMT was
similar in both samples. Basal lymphocyte counts were similar in
both groups. In L-patients, mean time to first documented lym-
phopenia was 8,2m (SD5,19) and mean time to DMF discontinu-
ation was 15,5m (SD7,5m) 12/13 of L-patients developed
lymphopenia during the first year of treatment. After DMT dis-
continuation in L-patients, mean time to lymphocyte count nor-
malisation was 3,5m(SD1,2m) 4 patients had lymphocyte counts
fluctuations during the wash-out period(30,77%) None of the
patients had relapses during the wash-out period.

Conclusions: In our sample there are no differences between age,
sex, basal lymphocyte counts or previous DMT among patients
that develop or not lymphopenia with DMF. The proportion of
patients who developed lymphopenia was lower to figures in
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clinical trials and the appearance of lymphopenia occurred in
almost all patients during the first year of treatment. None of the
patients had relapses during the wash-out period.
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Rocio Lopez Ruiz received speaking honoraria from Biogen,
Novartis, Sanofi Genzyme, Mylan and Merck Serono. Sara Eichau
received speaking honoraria from Biogen, Novartis, Sanofi
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Biogen-Idec, Sanofi Genzyme, Merck-Serono, Teva and Novartis
and Almirall. Maria Dolores Paramo Camino received speaker
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The potential influence of long term individualized patient
coaching to optimize therapy management and address
challenges in an individualized patient support program

G. Niemczyk!, R. Herzog?, Y. Begus-Nahrmann?, M.-T.
Grundler?, M. Miurer’

!Patient Communication, Biogen GmbH, Ismaning, *’Konzept
Pharma Service GmbH, Elze, 3Audimedes GmbH, Géttingen,
‘Biogen GmbH, Ismaning, *Neurologie, Juliusspital, Wiirzburg,
Germany

Background: The complex nature of Multiple Sclerosis (MS)
creates a need for long term treatment. Despite initial coaching,
efficient therapy handling and long term adherence is not guaran-
teed and adherence barriers may change over time. The objective
of this retrospective cohort study was to evaluate the real-life situ-
ation for MS patients. Furthermore, the potential benefit of indi-
vidual coaching is analysed.

Methods: From February and September 2014 delayed-release
dimethyl fumarate (DMF) and Peginterferon beta-la (PEG)
patients were recruited to the patient support program (PSP). All
patients signed a written consent form. Contents and coaching fre-
quency were adapted according to side effects as well as chal-
lenges and patient needs. Patients were stratified pursuant to
individual adherence risks at therapy start and after each year of
coaching.

Results: As of March 2018, 16996 patients have been recruited.
Data for 9226 and 6081 MS patients including 3036 and 2554
dropouts could be analysed for DMF and PEG, respectively.
Overall, gastrointestinal issues (GI) (23.9%) followed by changes
of blood counts (18%) and ongoing disease activity (ODA)
(16.8%) for DMF and flu-like symptoms (FLS) (36.6%) followed
by ODA (15.9%) and injection site reactions (ISR) (13.3%) for
PEG were reported as the most frequent dropout reasons of the
discontinuers. After one year of individualized patient coaching
changes in blood counts (29%) and ODA (22%) became the main
discontinuation reasons for patients on DMF; no change to the
main dropout reasons for PEG, though share of FLS was reduced,
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were observed. Evaluation of adherence risks after one year of
individualized coaching showed a shift to the lower adherence
subgroups for DMF and PEG. Time to therapy discontinuation
was differentiated for more intensively and less intensively
coached patients. Overall, 18.4%, 25% and 27.5% of more inten-
sively coached DMF patients stopped therapy after 12, 24 and 36
months compared to 26.1%, 33.3% and 38.1%, respectively. PEG
therapy discontinuation after 24 and 36 months was reduced for
more intensively coached patients by 11.2% and 8% to 30.8% and
41.8%, respectively compared to the less intensively coached
group.

Conclusion: GI for DMF as well as ISR and FLS for PEG can be
efficiently addressed by intensively individualized coaching and
side effect mitigation strategies. Individualized coaching may be a
suitable tool to reduce adherence barriers and to promote treat-
ment satisfaction.

Disclosure

YBN: received funding for medical writing.

RH: received funding for medical writing.

GN, MTG: employees of and hold stock/stock options in Biogen.
MM: received honoraria from Biogen, Boehringer Ingelheim,
Bayer Healthcare, Merck Serono, Genzyme, Sanofi Aventis,
Talecris, Teva, Novartis.
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(IMSE 4)
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P. Nilsson?, C. Dahle?, A. Svenningsson?, J. Lycke’, A.-

M. Landtblom¢, J. Burman®, P. Sundstrom’, C. Martin®,

M. Gunnarsson8, F. Piehl!, T. Olsson!

!Department of Clinical Neuroscience, Karolinska Institutet,
Stockholm, ?Department of Neurology, Lund University, Lund,
3Department of Clinical and Experimental Medicine, Linkdping
University, Linkdping, *Department of Clinical Sciences,
Danderyd Hospital, Stockholm, *Department of Clinical
Neuroscience and Rehabilitation, University of Gothenburg,
Gothenburg, *Department of Neuroscience, Uppsala
University, Uppsala, "Department of Clinical Neuroscience,
Umed University, Umed, $Department of Neurology, Orebro
University, Orebro, Sweden

Background: Teriflunomid (TFM) is an oral therapy for relaps-
ing-remitting multiple sclerosis (RRMS), which has been included
inthe Swedish post-market surveillance study “Immunomodulation
and Multiple Sclerosis Epidemiology 4” (IMSE 4) in order to sur-
veille and determine the long-term safety and effectiveness in a
real-world setting.

Objectives: To follow-up the long-term safety and effectiveness
of TFM in a real-world setting.

Methods: MS patients are registered into the nationwide Swedish
Neuro Registry (NeuroReg) in Sweden. The IMSE 4 study obtains
descriptive data of adverse events (AEs), Extended Disability
Status Scale (EDSS), Multiple Sclerosis Severity Scale (MSSS),
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Symbol Digit Modalities Test (SDMT), Multiple Sclerosis Impact
Scale (MSIS-29), European Quality of Life - Five Dimensions
Test (EQ-5D) and Visual Analog Scale (VAS) from NeuroReg.
Drug survival was measured using the Kaplan-Meier curve.
Results: 481 TFM-treated patients have been included in the
IMSE 4 study between March 2014 and April 2018. 70 % were
female and the mean age at treatment start was 45.8 years. The
mean treatment duration was 20.5 months. 89 % of the patients
had RRMS with 3 % missing data on MS phenotype. Most patients
switched from interferon and glatimer acetat (37 %) and 14 % of
the patients were treatment naive before starting TFM. The overall
one year drug survival rate was 81 % and the overall two year
drug survival rate was 41 %. 168 (35 %) patients terminated their
treatment at some point, of which 33 % started rituximab treat-
ment and 22 % have no new treatment registered. The most com-
mon reasons for discontinuation were AEs (49 %) and lack of
effect (40 %). 318 patients have been continuously treated with
TFM for >12 months and mean baseline values compared to val-
ues at 12 months have been noted for EDSS (2.0+£1.5t02.2+ 1.5,
n=141); MSSS (2.6 +£2.2 t0 2.9 £2.3, n=126); SDMT (50.8 £ 10.5
to 50.8 + 10.7, n=165); MSIS-29 Physiological subscale (20.2 +
19.3 to 19.7 + 20.0, n=181); MSIS-29 Psychological subscale
(28.1+£22.2t023.7+21.7,n=181); EQ-5D (0.74 + 0.24 t0 0.73 +
0.26, n=154); and VAS (70.0 + 20.8 to 70.8 + 19.6, n=150).
Conclusions: NeuroReg proves to function well as a post-market-
ing drug surveillance platform, providing data regarding drug
effectiveness and AEs. However, a longer follow-up period is
needed to assess the real-world effectiveness and safety of TMF.

Disclosure

The IMSE 4 study has received unrestricted grants from Genzyme
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Early stages of disability in patients with multiple
sclerosis by physician and patient-reported outcomes: a
two-year study
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Background: Multiple sclerosis (MS) is a chronic disease with a
variety of affected functional systems. Treatment strategies pri-
marily aiming at improving long-term outcomes for patients with
MS need to consider changes in the course of the disease from the
patient’s and physician’s perspective.

Goals: To compare the course of different domains of the physi-
cian-based EDSS and patient-based UNDS over time.

Methods: In a multicenter study, 171 patients with relapsing-
remitting multiple sclerosis (RRMS) were followed over up to
two years. As part of a larger assessment, the UK (Guy’s)
Neurological Disability Scale (UKNDS) and the Expanded
Disability Status Scale (EDSS) were applied at baseline and every
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3 months. Data were analyzed via Generalized Linear Mixed
Models. Values are presented as mean + SE.

Results: Estimates of EDSS were stable (2.5) in the study popula-
tion over the course of two years. Over time, patients showed no
significant change of disability in any sub domains of the UNDS
and EDSS, i.e. in the areas motor function, cognition, mood,
fatigue, visus, speech and swallowing, bladder and bowel, sensi-
tivity and pain, sexuality. EDSS score remained stable but the
UNDS sum score presented significant changes over time
(p=.020), by age (p<.001), as well as an interaction between time
and age (p=.032) and between time and gender (p=.018). Further,
age, and to some extend gender, had an effect on all sub scores of
the EDSS and UNDS in favor of younger patients and male
patients.

Conclusions: After two years, patient-reported disability domains
did not differ from physicians’ EDSS assessment. Only the sum
score of the UNDS was able to differentiate courses of the disease
over time in a stable population at the early stage of disease.
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Autoimmune alopecia totalis; a complication of
alemtuzumab therapy in multiple sclerosis

W.K.W. Fung, O.R. Pearson, G. Ingram
Neurology, Morriston Hospital, Swansea, United Kingdom

Introduction: Alemtuzumab, a humanised monoclonal antibody
targeting CD52 that selectively depletes T- and B- lymphocytes,
can be associated with secondary autoimmune conditions. Here,
we describe a case of autoimmune alopecia totalis following
exposure to alemtuzumab. Although alopecia is recognised in
patients treated with alemtuzumab, generalised alopecia has rarely
been reported in the literature. Along with an unclear mechanism,
this complication understandably can cause significant distress to
the MS patient.

Case: A 34-year-old woman with relapsing-remitting MS and no
history of other autoimmune disease received alemtuzumab ther-
apy after two disabling relapses and radiological evidence of dis-
ease activity whilst on treatment with glatiramer acetate. There
were no initial complications, post infusion screening was une-
ventful and she demonstrated clinical and radiological disease
stability. Two years after her second course of alemtuzumab she
developed subacute onset alopecia areata progressing over several
weeks to alopecia totalis. A trial of Tacrolimus 0.03% was unsuc-
cessful but six months post onset she began to make a spontane-
ous, although limited recovery.

Conclusion: This case highlights the importance of counselling
patients, prior to alemtuzumab therapy, on all potential complica-
tions including alopecia. The temporal relation of alopecia onset
to alemtuzumab treatment in this case was in keeping with other
autoimmune complications of alemtuzumab and patients should
undergo active monitoring for at least 4 years after the last course.
Clinicians should be aware of potential treatments for autoim-
mune alopecia areata and have local referral systems in place for
dermatology services. The element of reversibility in hair loss
would differentiate this from androgenic alopecia, which may
provide some reassurance to the MS patient.
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A milestone in multiple sclerosis treatment: what changed
in the landscape of the multiple sclerosis treatment with
oral medications

S. Ozakbas!, B. Piri Cinar?, Y. Guven Yorgun?, T.
Kahraman*, Multiple Sclerosis Study Group

!Dokuz Eylul University, Izmir, >Bulent Ecevit University,
Zonguldak, *Odemis State Hospital, “Katip Celebi University,
Izmir, Turkey

Introduction: Since 2009, three new oral medications have been
approved in addition to the newly approved alemtuzumab and
ocrelizumab. This has dramatically changed the treatment options
for peole with multiple sclerosis (pwMS). These newer oral medi-
cations (OMs) allow patients to avoid injection-related side effects
and improve the ease of medication administration.

Objectives: This retrospective study was conducted to examine
the patient records of Dokuz Eylul MS Clinic.

Methods: The patient records (all clinic days throughout the year)
in 2010, which OMs were not available, were compared to those
in 2017. Patients who applied to the clinic for routine control, and
having a clinically isolated syndrome (CIS), relapsing-remitting
MS (RRMS), secondary progressive MS (SPMS), or primary pro-
gressive MS (PPMS) were included. Patients applied to the clinic
for a suspected relapse were excluded.

Results: The records including 2045 visits in 2010 were com-
pared to 2308 visits in 2017. No significant difference was
found in age and disease duration of the patients visited in 2010
and 2017. There were significantly more number of patients
with SPMS (26.8% vs. 20.2%, p< 0.001) in 2010; however, sig-
nificantly less number of patients with RRMS (59.2% vs.
71.6%, p< 0.001). The number of patients with the Expanded
Disability Status Scale (EDSS) scores of <3 were significantly
higher in 2017 (73.7 vs.65.4%, p< 0.001). On the other hand,
the number of patients with the EDSS scores of 6-6.5 and >7
were significantly less in 2017 (8.3% vs. 13.4% and 3.1 vs.
7.9%, respectively, p< 0.001). Significantly more patients with
SPMS, EDSS scores of >7 (wheel-chair dependent patients)
came to the clinic in 2010 compared to 2017 (2.7 vs. 1.4%, p<
0.001).

Conclusions: The increasing availability of new treatment options
for patients with inadequate treatment response have changed the
MS patient profile over the years. Especially OMs improved the
patients adherance to the tratment. The proportion of patients with
SPMS and higher EDSS scores reduced. Thus, the number of
wheelchair-dependent patients also reduced.
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Skin autoimmune problems following alemtuzumab
treatment in multiple sclerosis
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M. Ruiz de Arcos!, S. Eichau Maduefio!, M. Habek?, 1.
Adamec?, R. Lopez Ruiz!, C. Garcia Campos!, E. Chavero
Moreno?, A. Fuerte Hortigon!, J.L. Ruiz Pefia!, M.D.

Paramo!, G. Navarro!

!Hospital Universitario Virgen Macarena, Sevilla, Spain,
2University Hospital Center Zagreb, Zagreb, Croatia, 3Hospital
Universitario Virgen Macarena, Sevila, Spain

Introduction: Alemtuzumab is a humanized monoclonal anti-
body approved for the treatment of active relapsing remitting mul-
tiple sclerosis (RRMS). Its mechanism of action involves selective
binding to CD52, a cell surface antigen on B and T lymphocytes.
A course of alemtuzumab, administered over 5 days or 3 days,
depletes lymphocyte counts but as the drug spares precursor cells,
T and B lymphocytes repopulate starting within weeks of the ini-
tial depletion. Alemtuzumab is related with dermatological
adverse events, like urticaria or rash reported as Infusion
Associated Reactions; but there are few cases reported about long-
term dermatological disorders caused by the drug.

Objectives: To describe skin problems in patients who received
alemtuzumab in patients with RRMS.

Methods: Observational and retrospective study of patients
treated with alemtuzumab in Hospital Universitario Virgen
Macarena (UEMAC) and University Hospital Center Zagreb
since April 2009 to May 2018 that developed skin disorders after
alemtuzumab.

Results: 196 patients were treated with alemtuzumab, and 9 of
them (3 men, 6 women) developed skin disorders after drug.
Average age was 39 years (31-50) Among these disorders were
alopecia areata (2), vitiligo (2), impetigo (1), common skin warts
(1), acne (2) and dermatitis (1). Median time of skin disorder since
Alemtuzumab was started: 10 months (2-102). Both vitiligo
appears before the first cycle (6 and 11 months). The majority of
these infections were mild or moderate, and there were no cases of
treatment discontinuation owing to dermatological reactions.
Conclusions: These skin lesions have a pathophysiological basis
in which the immune system is involved, whether as an autoim-
mune, infectious or inflammatory reaction.

Few skin adverse events have been reported in RRMS patients who
received Alemtuzumab. Only one case of alopecia universallis
associated with the treatment was published. These auotimmune
disorder is probably due to the immune reconstitution that causes
prolonged alterations in the lymphocyte count, with relatively
increased regulatory T-cell numbers and reduced naive T cells.

We insist on the need to make a careful clinical observation of
alemtuzumab-treated patients and refer them to a dermatologist
for early care and treatment. More real-life data will be needed in
patients treated with alemtuzumab to determine the actual preva-
lence of dermatological lesions and their relationship to the drug.
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Real life effectiveness and safety of teriflunomide in
relapsing-remiting multiple sclerosis (RRMS): a MS
reference center-based observational study with two years
follow-up

J.E. Meca Lallana'23 E. Carreon Guarnizo!%3, R.
Hernandez Clares!3, J.M. Cabrera Maqueda!, L. Fuentes
Rumil, J. Jimenez Veiga'23, A. Leon Hernandez*, P.
Velazquez Marin*, J. Zamarro Parra*, P. Iniesta Martinez?,
A. Morales Ortiz!

!Department of Neurology, Virgen de la Arrixaca

Clinical Universitary Hospital, *Virgen de la Arrixaca
Clinical Universitary Hospital. Department of Neurology.
Neuroimmunology and Multiple Sclerosis Unit,
3Neuroimmunology and Multiple Sclerosis Cathedra.
UCAM. Universidad Catélica San Antonio, *Department of
Neurorradiology, Virgen de la Arrixaca Clinical Universitary
Hospital, Murcia, Spain

Introduction: Teriflunomide, a once-daily, oral first-line disease
modifying treatment (DMT), has demonstrate efficacy and safety
in patients with relapsing-remitting multiple sclerosis (RRMS)
through numerous clinical trials, but there is a shortage of data
from real-world evidence.

Objective: To describe our experience with teriflunomide in clin-
ical practice within the two years of follow up in terms of efficacy
and safety.

Methods: Prospective, observational, noncontrolled study with
116 patients. We evaluated the clinical effectiveness (annualized
relapse rate -ARR- and expanded disability status scale -EDSS-)
and safety of teriflunomide in those patients who completed the
two years of treament. Changes in MRI performed at year 1 after
receiving teriflunomide was also evaluated. Patients with clinical
activity and those who discontinued teriflunomide for any reason
before completing one year of follow-up, or between the first and
second year, were classified in the group of patients who com-
pleted one year and two years of follow-up, respectively.
Results: We analyzed 116 patients who switched to terifluno-
mide, due to adverse events (59.5%) or unefficacy (19%) to
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previous DMTs (86.7% injectable immunomodulators; 9.2%
dimethyl fumarate; 4,1% natalizumab), or as first-line treatment
(21.5%). Median age was 42 [range 21-65]. 71% women (64% <
45 years). Time of disease evolution: 46% < 4 years, 30% between
5-10 years, 24% >10 years. Mean baseline ARR vs mean ARR
1-year and 2-years: 0.49 vs 0.17 and 0.21 (ARR reduction: 65.4%
and 57.2% respectively, p< 0.0001). Mean baseline EDSS vs
mean EDSS 1-year and 2-years: 2.41 vs 2.16 and 2.36 respec-
tively (p>0.05). Annual MRI showed 88% and 90% of patients
without new lesions in T2 or gadolinium enhanced lesions,
respectively. 98 patients completed 1-year follow-up, 75 2-years
and 13 without clinical activity have not completed 2-years fol-
low-up yet. 18 and 10 patients discontinued teriflunomide during
the first year (9 ineffectiveness, 9 adverse events) and the second
year (6 ineffectiveness, 4 adverse events) respectively. None of
them discontinued due to hepatic disorders.

Conclusion: In our experience, teriflunomide shows a high effec-
tiveness and a good safety profile in real-life settings in the short
and medium term,which make it an outstanding therapeutic option
not only for naive and patients who switched because of lack of
efficacy, but also for those who switched due to adverse effects
with previous DMTs.
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Real-world effectiveness and safety of pegylated
interferon beta-1a in patients with multiple sclerosis: a
multicentre retrospective study in Central Italy

S. Haggiag!, G. Mataluni?, S. Romano?, C. De Fino?,

A. Cortese?, F. Buttari®, F. Capone’, L. Prosperinil, S.
Pontecorvo?®

!MS Clinical Centre, San Camillo-Forlanini Hospital, >’Multiple
Sclerosis Unit, Department of System Medicine, University of
Rome Tor Vergata, SNESMOS department, Sapienza University,
S. Andrea Hospital, *Neurology, Policlinico Universitario Gemelli
- Catholic University of Sacred Heart, "Neurology, Sapienza
University, Rome, SNeurology, IRCCS Neurologico Mediterraneo,
Pozzilli, Isernia, "Unit of Neurology, Neurophysiology,
Neurobiology, Medicine, Universita Campus Biomedico,
$Neurology and Psychiatry, Sapienza University, Rome, Italy

Background: Pegylated-interferon beta-la (Peg-IFN) is a dis-
ease-modifying treatment, proven efficatious in RRMS patients in
the ADVANCE phase III trial, with the advantage of low fre-
quency administration. It is available in Italy since the last quarter
of 2014.

We aimed to evaluate effectiveness, safety and prescribing pat-
terns of Peg-IFN in a cohort of patients with RRMS.
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Methods: Clinical, radiological and laboratory data of RRMS
patients under Peg-IFN treatment during the years 2015-2017
were retrospectively collected in 7 centres in Central Italy, follow-
ing a common database.

Results: Overall 169 patients were eligible for data analysis,
24,3% naive and 75,7% switching from other treatments (91,4%
from injectable drugs). The main reason for switching to Peg-IFN
was lack of tolerability in 43%, ineffectiveness in 3.1%. Mean
disease duration was 8.6 = 7.6 years, with mean EDSS of 1.3 +
1.1. The mean follow-up period was 9,8 + 6,7 months. MRI analy-
sis during follow-up revealed 18,4% of patients with new/enlarg-
ing T2-lesions, 13,3% with new Gd-enhancing lesions. Flu-like
syndrome was reported by 50,2%, injection-site-reactions by
17,7%, 8,3% had abnormal liver enzymes. The overall discontinu-
ation rate was 33,1%, of which 51,8% for systemic tolerability
and 17,9% for ineffectiveness. Switchers to Peg-IFN for “lack of
tolerability” with previous treatment (n=73) resulted at higher risk
of treatment discontinuation (p=0,038) than switchers for “patient
decision/treatment frequency reduction” (n=50) and treatment-
naive patients (n=41).

Conclusions: Effectiveness and tolerability of Peg-IFN appeared
comparable with the class of drugs. Unlike clinical trials, our anal-
ysis showed a prevalent use of PegIFN as replacement therapy for
other injectable agents, in older patients with stable disease and
mild disability. Switchers to Peg-IFN for tolerability problems
with previous treatment were more likely to discontinue Peg-IFN.
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Real-world longitudinal data of peginterferon beta-1a
from a Swedish national post-marketing surveillance
study (IMSE 6) - efficacy and safety profile
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Olsson!

!Department of Clinical Neuroscience, Karolinska Institutet,
Stockholm, *Department of Neurology, Lund University,
Lund, 3Department of Clinical and Experimental Medicine,
Linkdping University, Linkoping, ‘Department of Clinical
Sciences, Danderyd Hospital, Stockholm, >Department of
Clinical Neuroscience and Rehabilitation, University of
Gothenburg, Goteborg, ®Department of Neuroscience, Uppsala
University, Uppsala, "Department of Clinical Neuroscience,
Umed University, Umed, $Department of Neurology, Orebro
University, Orebro, Sweden

Background: Subcutaneous peginterferon beta-1a (PeglFN) was
approved for relapsing-remitting multiple sclerosis (RRMS) in
Europe 2014. Phase II and III studies have shown that PeglFN
reduces relapse rate and reduces the tendency to deteriorate disa-
bilities. However, the long-term safety is important, therefore
PegINF is included in the Swedish “Immunomodulation and
Multiple Sclerosis Epidemiology Study 6” (IMSE 6). Which char-
acterizes the real-world profile of PeglFN, including efficacy,
safety, tolerability and patient outcome parameters.

Objectives: To follow-up the long-term safety and effectiveness
of PeglIFN in a real-world setting.

Methods: Approximately 60 collaborating neurology clinics con-
tinuously recruited PegIFN patients and documented clinical and
demographic data in the nationwide Swedish Neuro Registry
(NeuroReg). Data were obtained from NeuroReg between June
2015 and April 2018 for the IMSE 6 study.

Results: A total of 324 patients (78% female; 88% RRMS; mean
age at treatments start 43 years) were followed up to 34 months
(mean 15 months) with 26% treatment naive and 49% switched
from other injectables. Mean duration from initial symptom(s) to
treatment start was 114 months, and 69 months from MS diagno-
sis to treatment start. In total, 169 patients discontinued for vari-
ous reasons (60% adverse events, 24% lack of effect) and
switched mainly to rituximab (63 patients, 37%). The discon-
tinuation rate at 12 months was 42.6%. Relapses before treat-
ment were reduced from 207 to 130/1000 patient years during
treatment. With 55% having no relapse and 9% having 1 relapse
during treatment period (35% missing data). After 12 months, all
clinical effectiveness measures (Extended Disability Status
Scale (EDSS), Multiple Sclerosis Severity Scale (MSSS),
Multiple Sclerosis Impact Scale (MSIS-29), European Quality
of Life - 5-Dimension test (EQ-5D), Visual Analogue Score
(VAS), and the mean Symbol Digit Modalities Test (SDMT))
remained stable. A total number of 9 adverse events (6 serious: 1
gastrointestinal disorder, 2 general disorder and administrations
site, 2 skin, 1 reproductive) were reported to Swedish Medical
Product Agency (MPA).
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Conclusions: NeuroReg proves to function well as a post-market-
ing drug surveillance platform, providing data regarding drug
effectiveness and AEs. This real-world study presentation from
IMSE 6 shows a stable efficacy and safety profile in long-term
clinical use.
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from Biogen, Novartis, Merck-Serono, Bayer-Schering, Teva and
Sanofi-Genzyme. He has served as P.I. for projects, or received
unrestricted research support from, Biogenldec, Merck-Serono,
TEVA, Sanofi-Genzyme and Bayer-Schering.His MS research is
funded by the Swedish Research Council and the Swedish Brain
foundation.

Petra Nilsson has received travel support from Bayer Schering
Pharma, Merck Serono, Biogen and Sanofi Genzyme, hono-
raria for lectures and advisory boards from Merck Serono and
Sanofi Genzyme, advisory boards for Novartis and Roche,
lectures for Biogen and has received unrestricted grants from
Biogen.
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raria for lectures or advisory boards from Biogen, Novartis, Merck
Serono, Teva and Sanofi Genzyme.
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Jan Lycke has received travel support and/or lecture honoraria
from Bayer Schering Pharma, Biogen, Merck, Novartis, Teva and
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has received unconditional research grants from Biogen, Novartis
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from Biogen, Genzyme and Novartis, and travel support and/or
compensation for lectures and/or participation in advisory boards
from Biogen, Merck Serono, Novartis, Sanofi Genzyme and Teva,
which have been exclusively used for the support of research
activities.

Tomas Olsson has received unrestricted research grants or hono-
raria for lectures or advisory boards from Biogen, Novartis,
Novartis, Merck, Roche and Sanofi Genzyme.

Muttiple Sclerosis Journal 2018; 24: (S2) 738-980

EP1641
The Multiple Sclerosis Data Alliance: better data for
better decision making, a multi-stakeholder approach

L.M. Peeters!, T. Tina Meiiner?, A. Stahmann’, R.

Middleton*, C. Thalheim®, Multiple Sclerosis Data

Alliance Consortium

!Biomedical Research Institute, Hasselt University, Diepenbeek,
Belgium, ?Department of Medical Informatics, University
Medical Center Gottingen, Gottingen, 3German Multiple
Sclerosis Registry, MS Forschungs- und Projektentwicklungs-
gGmbH, Hannover, Germany, *College of Medicine, Swansea
University, Swansea, United Kingdom, S European Multiple
Sclerosis Platform, Brussels, Belgium

The ultimate goal of the MS Data Alliance (MSDA) is improved
care for people with Multiple Sclerosis (MS). We believe a crucial
step towards this goal is to invest in “better data for better decision-
making”. Two key priorities are formulated: 1° The implementation
of a minimal data set and quality standards, approved by the
European Medicine Agency (EMA), in as many MS data registries
and cohorts as possible. 2° The existence of a federated IT independ-
ent data ecosystem that supports re-use and request-based pooling of
data when necessary and tackles the challenges of data sharing.
Real-World Data (RWD) can provide longitudinal information on
the effectiveness and tolerability of drugs, their impact on resource
use, medical costs, and patient-reported outcome (PRO). This is
particularly important in MS, where economic treatment benefits
of long-term disability reduction are a cornerstone of drug approv-
als by the payer. These factors are typically not examined in RCTs
themselves but modelled using RWD. A growing number of MS
databases and registries have started to produce long-term outcome
data from large cohorts of patients with MS treated with disease-
modifying therapies in real-world settings. However, collaborative
initiatives face many challenges, because access to MS registries
and/or cohorts is limited and data discovery is time consuming.
Data is acquired heterogeneously and differences in definitions,
indexing and software platforms preclude direct integration.
Three objectives are formulated for this project proposal: 1°
Facilitate community engagement and raise awareness on the
value of quality RWD. We do this by launching a multi-facetted
awareness and motivation campaign and by organizing large scale
engagement meetings for a wide group of stakeholders; 2°
Develop tools for data discovery and sharing in collaboration with
experts in data sharing (e.g. ELIXIR, Observational Health Data
Sciences and Informatics (OHDSI), European Medical
Information Framework (EMIF), European Health Data Networks
(EHDEN), Big Data for Better Outcomes (BD4BO), ...). 3°
Support implementation strategies and standard operating proce-
dures for a wide international implementation of a minimal data
set including PRO and MRI measures.

We believe a collaborative and synergistic approach is required to
jointly tackle these challenges. We are currently in the process of
finalizing the project consortium and implement our raising strat-
egy to make this vital project happen.

Disclosure
Liesbet M. Peeters: nothing to disclose
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Tina Meissner: nothing to disclose
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Rod Middleton: nothing to disclose

Christoph Thalheim, in his capacity as consultant for EU health
affairs, has received consultancy fees by Gruenenthal and by
PharmaGenesis. In his capacity as Director External Affairs of the
European MS Platform, he served in advisory boards and/or
workshops by Biogen, Merck, Novartis, Sanofi Genzyme, Servier
and Takeda. His employer, the European MS Platform, has
received unrestricted project grants from Actelion, Almirall,
Bayer, Biogen, icometrix, MedDay, Merck, Mylan, Novartis,
Roche, Sanofi Genzyme, SCA, Servier, Synthon, Terumo and
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EP1642

Real world effectiveness of fingolimod in patients with
relapsing remitting multiple sclerosis and non-response
to previous treatment: a prospective analysis in Buenos
Aires, Argentina

J. Rojas, L. Patrucco, J. Miguez, F. Sanchez, E. Cristiano
Centro de Esclerosis Multiple de Buenos Aires, Hospital Italiano
de Buenos Aires, Buenos Aires, Argentina

Introduction: Growing evidence demonstrated the effectiveness
of fingolimod in the real world (RW) setting, however scarce
information exists from Latin America. The aim of this prospec-
tive study was to evaluate fingolimod effectiveness in non-
responders to treatment patients in Buenos Aires, Argentina.
Methods: non-responders to first immunomodulating treatment
who were prescribed fingolimod and at least *18 months of follow
up were included during August 2013 and June 2018. Non-
response was defined as patients who experienced 1 relapse in the
previous year and at least 1 T1 Gd+ lesion or 9 or more T2 lesions
or >3 new or enlarged T2 or T1 GAD+ lesions while on therapy.
Three-monthly clinical evaluations and 12-monthly magnetic
resonance were performed. Demographic and clinical variables
were described as well as the effectiveness outcomes that included
the proportion of patients free from clinical relapses, from disabil-
ity progression, from new or enlarging T2 or T1 gadolinium-
enhancing lesions on annual MRI and from any disease activity
during the follow up.

Results: 97 patients were included: 68 % female (n =66); mean
age 30 + 10.5 years; mean disease duration 6.5 + 3.1 years; mean
EDSS 3.5 1, mean fingolimod use 30 £ 13 months (range 18-68
months). All patients used previous therapy (interferons n = 78;
glatiramer acetate n= 12; teriflunomide n= 7). 15 patients (15.4 %)
discontinued/ withdrew fingolimod (12 due to disease activity and
3 due to tolerance and personal decisions). 74 %were free from
clinical relapses and 79% were free from disability progression;
65% of patients remained free from new or newly enlarging T2
lesions and 76% of patients were free from gadolinium enhancing
lesions. The proportion of patients free from any disease activity
was 54%.

Conclusions: We observed a high effectiveness data of fingoli-
mod in non-response to previous treatment in a newly RW
setting

journals.sagepub.com/home/msj

Disclosure
The sudy was done without external support.

EP1643
Efficacy of alemtuzumab treatment in active RRMS - a
real-life study

O. Zmira, D. Megalashvili, S. Menasko, M. Dolev, M.
Bovim-Rabey, A. Achiron
MS Institute, Sheba Medical Center, Ramat Gan, Israel

Background: Alemtuzumad (Alem) is a monoclonal anti-CD52
antibody which depletes circulating lymphocytes followed by
their reconstitution. Alem is currently used as a treatment for
active relapsing remitting multiple sclerosis (RRMS) and admin-
istered in two courses one year apart.

Objective: We evaluated the efficacy of Alem treatment in active
RRMS in real-life settings assessing treatment effects on relapse
rate and disability progression.

Methods: We performed a retrospective review of 35 RRMS
patients (19:16 f:m), with mean disease duration of 14.2 years,
mean EDSS of 4.6 and median age of 38 years. All patients treated
with Alem and had an average follow up of 24 months post
infusion.

Results: The mean annualized relapse rate at 1 year prior Alem
treatment was 2.06 and 1.63 at 2 years prior the Treatment. At 2
years of post-infusion follow-up, The mean annualized relapse
rate was 0.54. The mean change in number of relapses within 2
years from start Treatment from 2 year prior treatment -1.09, (P
value < .0001). The mean EDSS at the baseline was 4.57, EDSS
after 2 years 4.47 mean change was -0.1. There was no significant
EDSS Change from baseline (P value < .0.6177).

Treatment related adverse events: Total number of 13 patients
(13/35) had adverse events. The adverse events profile recorded:
7 patients were diagnosed with Urinary tract infection, 4 patients
were diagnosed with cutaneous Herpes-Zoster, 2 patients were
diagnosed with Thyroid abnormality and 1 patient was diagnosed
with Gastric Carcinoma.

Conclusion: Alem treatment given with one cycle or more
reduced significantly the annualized relapse rate and prevented
disability progression during two years of follow-up. Treatment-
related adverse events were minor and tolerability of treatment
was high.

Disclosure
Anat Achiron received research support from Biogen Idec,
MercSerono, SanofiGenzayme, Roch and Bayer

EP1644
Guillain-Barré syndrome after treatment with
alemtuzumab in a patient with multiple sclerosis

C. Balducci!, F. Pirro!, M. Grimoldi!, C. Cutellé!, D.

Cereda?, M.L. Fusco?, M. Frigo?, G. Cavaletti?

!Department of Neurology, San Gerardo Hospital - University
of Milano-Bicocca, ?Department of Neurology, San Gerardo
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Hospital, 3Department of Neurology, San Gerardo Hospital,
Milan center of Neuroscience, School of Medicine - University of
Milano-Bicocca, Monza, Italy

Alemtuzumab is a humanised monoclonal antibody which targets
the surface molecule CD52, resulting in a rapid depletion of innate
and adaptive immune cells. The major complications of therapy
with alemtuzumab are infectious and autoimmune diseases.

We report a case of 25-year-old Multiple Sclerosis (MS) patient
who switched to alemtuzumab due to high disease activity, after
having been treated with two different disease modifying
therapies.

After twelve weeks from the first five-day cycle of alemtuzumab,
he developed Guillain-Barré Syndrome (GBS). The patient
reportedaflu-likesyndrometwoweeksearlier. Electrophysiological
exam and cerebrospinal tap confirmed the suspect. He was treated
with four cycles of plasmapheresis with a complete clinical and
instrumental recovery after two months.

No cases of GBS have been described in MS patients, however
few cases have been reported during treatment with alemtuzumab
in Chronic Lymphocytic Leukemia. In haematologic patients
however, alemtuzumab is given at different dose and following
different protocols, but symptoms have an onset at CD4+ nadir.
A defined mechanism of the etiology of GBS while in treatment
with alemtuzumab is not yet known. Suppression of CD4+ regula-
tory T cells, that normally have an inhibitory role on autoimmun-
ity may be involved. Although antecedent infection should be
considered as a probable risk factor for the development of GBS,
a correlation between alemtuzumab and acute polyneuropathy
cannot be excluded. Therefore, further studies are necessary to
better characterise this mechanism and clinicians should be aware
of this possible complication during therapy with alemtuzumab

Disclosure
Nothing to disclose.

EP1645

Spanish registry of multiple sclerosis patients on
glatiramer acetate 40 mg/ml treatment: real-world results
and initial results of first year follow-up

O. Fernandez', A. Rodriguez-Antiguedad?, R. Cadima?, 1.
Botella?

!Instituto de Investigacion Biomédica de Malaga (IBIMA),
Hospital Regional Universitario de Mdlaga, Malaga, *Hospital
Universitario de Cruces, Bizkaia, ’Medical Affairs, Teva Pharma
SLU, Madrid, Spain

Aim: Describe the profiles of patients undergoing treatment with
glatiramer acetate (GA) 40mg/ml in Spanish real-world clinical
practice. This abstract shows the initial results of first year
follow-up.

Methods: This is a prospective, observational, multicenter patient
registry from 50 Spanish multiple sclerosis (MS) hospital units.
Relapsing MS patients on GA 40 mg/ml treatment were recruited
and will be followed for a maximum of 5 years. Patients’ visits
were performed as per daily clinical practice.

Muttiple Sclerosis Journal 2018; 24: (S2) 738-980

Results: At baseline 1331 patients were evaluated (892 females,
median age 43 years). Mean age at diagnosis was 35.3 years and
time from diagnosis to registry recruitment was 8.5 years. Majority
of patients (n=994, 74.7%) had previously been treated with other
immunomodulatory/ immunosuppressive drugs before entering
the study. Prior therapies included GA 20 mg/ml(58.2%), interfer-
ons(34.0%) and other drugs(2.9%).Mean EDSS before starting
GA 40 mg/ml was 1.9. The annualized relapse rate (ARR) was
0.4. Mean T1 Gd+ enhancing lesions was 0.9+£5.1. Mean T2 new
lesions were 2.0+4.9. 1056 patients(79.3%) completed visit
1.Mean time from baseline to visit 1 was 6.2 + 2.1 months. Mean
EDSS was 1.9 +£1.7.Majority of patients (n=973, 92.1%) showed
no relapses since previous visit, 75 (7.1%) had 1, 5 had 2 and 1
had 3 relapses. Mean T1 Gd+ enhancing lesions was 0.4+1.7.
Mean T2 new lesions were 1.0+£2.7.813 patients (61.1%) com-
pleted visit 2.Mean time from baseline to visit 2 was 11.8+£2.7
months and mean EDSS 2.0 +1.7.The vast majority of patients
(n=755, 92.9 %) showed no relapses since previous visit, 38
(4.7%) had 1 relapse, and 1 had 2 relapses.ARR in the first year of
participation in the registry was 0.135.Mean T1 Gd+ enhancing
lesions was 0.4+1.3.Mean T2 new lesions were 1.1+3.0.To date,
mean time to follow up was 8.8 months.9.2% patients have dis-
continued the study; the main reason was end of treatment with
GA 40mg/ml, mostly due to adverse events (42.6%) and lack of
response (36.5%). 2 Severe Adverse Events, considered non-
related to treatment, were reported in the annual pharmacovigi-
lance report as per April 2017. Real World Data studies provide
broader information on real-world safety, additional safety infor-
mation will be reported in following communications.
Conclusion: Data from visits 1 and 2 from the 1331 patients
included in the Spanish registry show that patients maintain low
disease activity (low relapse rate, lesion load, and mild disability
scores).

Disclosure
This research has been supported by TEVA Pharmaceuticals.

EP1646

Real World Evidence (RWE) on impact of age on long-
term persistence to disease modifying therapies (DMTs)
in relapsing-remitting multiple sclerosis (RRMS) in
Australia

T. Spelman!, A. Kornberg?, M. Schulz3, B. Arora’, E.

Chung?, P. Juneja*, R. Walker?, S. Verhaeghe?, A. van der
Walt>, H. Butzkueven?

!Department of Medicine, University of Melbourne, Melbourne,
?Royal Children’s Hospital, Parkville, VIC, ’Novartis
Pharmaceuticals Australia, Macquarie Park, *Prospection

Pty Ltd, Australia Technology Park, Eveleigh, NSW, SMS and
Neuroimmunology Group, Central Clinical School, Monash
University and Alfred Hospital, Melbourne, VIC, Australia

Introduction: In a previous study of treatment persistence in mul-
tiple sclerosis it was demonstrated that age, in addition to other
factors, was independently associated with higher rates of treat-
ment discontinuation'.
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Objectives: We previously reported persistence in the overall MS
population? and the current study examines the impact of age on
persistence for all reimbursed DMTs for RRMS in Australia.
Methods: The Pharmaceutical Benefits Scheme (PBS) 10% sam-
ple supplied by the Department of Human Services was used in
this study. Eligible patients must have received a script for a reim-
bursed DMT for RRMS between September 2011 and February
2016. Patients were classified into five age-groups (ages 18-30;
31-40; 41-50; 51-60; 61+) and defined as persistent if their DMT
script was filled within 4 months. Persistence was derived using
the Kaplan-Meier method and hazard ratios (HR) to represent the
relative rate of drop-off of different age groups.

Results: A total of 1866 treatment episodes were eligible for the
study. Overall the median persistence to therapy was 30 months
with 68% of patients remaining on therapy for 12 months. Patients
aged 18-30 had the shortest persistence (18 months) and a 44%
increased risk of discontinuation when compared to the ‘all ages’
cohort (HR 1.44 (95%CI: 1.22-1.72) and was identified as a ‘high-
risk’ group. For all other age-groups, when compared to Product
Average, hazard ratios were between 1.08 and 0.92.

For patients aged 18-30 there was statistically significant lower
persistence (median 9 months) on injectable therapy (glatiramer
acetate, interferon beta-1a, interferon beta-1b) when compared to
the persistent product average (median 18 months) with a hazard
ratio of 1.95 (95% CI: 1.35-2.81). Patients on non-injectables
(dimethyl fumarate, fingolimod, natalizumab, teriflunomide;
n=188) had a median persistence of 24 months and this result was
not significantly different from the product average (HR 0.81
(95% CI: 0.65-1.02). A larger sample has been requested to
explore discontinuation rates of individual DMTs.

Conclusions: In this analysis of PBS sample data, patients aged
18-30 were least persistent to treatment when compared to the
product average. The persistence on injectable therapy was sig-
nificantly lower compared to all drugs in this high-risk group.

1. Warrender-Sparkes et al. Multiple Sclerosis Journal. 2016;
22(4): 520-532

2. Spelman et al. 7th Joint Congress of the ECTRIMS-ACTRIMS.
October 25-28, 2017, P1193
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P Juneja received compensation from Novartis for research and
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R Walker is an employer of Novartis

S Verhaeghe is an employer of Novartis

A van der Walt has served on scientific advisory boards for
Novartis, Merck and Sanofi and has received travel support from
Novartis, Biogen, Merck and Teva. She has received research sup-
port from Novartis, Merck and the NHMRC Australia

H Butzkueven has served on scientific advisory boards for Biogen,
Roche, Merck, Novartis, Teva and Sanofi and has received
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Very long term use of natalizumab is possible but carries
a high burden

E.M.V. Melo, J.V.L. Moura, D. Haddad Santos, G.S.

Olival, C.P. Tilbery, R.P.C. Dias Carneiro, CATEM

- Centro de Atendimento e Tratamento de Esclerose
Multipla

CATEM - Centro de Atendimento e Tratamento de Esclerose
Multipla, Santa Casa de Sdo Paulo, Sdo Paulo, Brazil

Introduction: Natalizumab (NTZ) is a highly effective disease
modifying treatment for relapsing-remitting multiple sclerosis
(RRMS) that has been linked with an increased risk of developing
Progressive Multifocal Leukoencephalpothy (PML). In most
developed countries its use has since been restricted mostly to
patients negative to JC virus antibodies or altogether avoided. In
Brazil other highly effective therapies are not available in public
healthcare, making Natalizumab an important tool to manage MS
patients with active and/or aggressive disease. We report a single-
center experience in very long-term use and risk management of
NTZ.

Objectives: To report efficacy and safety of very long-term use of
NTZ in a real-world setting using a strict surveillance protocol.
Methods: We retrospectively analysed charts from our clinic and
identified patients who received NTZ for > 48 infusions. We
acquired data regarding clinical activity, JCV serostatus and severe
infectious complications. All patients followed in our center with a
high risk of PML who opt to maintain treatment with NTZ must
adhere to a strict monitoring protocol consisting of routine clinical
appointments every 3 months and MRI every 3-4 months, to allow
for early detection of imaging changes suspect of PML.

Results: We identified 25 patients (84% female) with a median 60
infusions of NTZ (50 - 73). Nineteen (76%) patients were JCV
positive, 13 of them with an Al titer > 1.5 (52%). Three patients had
a history of previous immunosuppressive drug use (Mitoxantrone,
n=2; Cyclophosphamide, n=1), one of them negative for JCV anti-
biodies. Post-treatment ARR was 0.07. Six patients presented 9
relapses, 3 of them related to discontinuation of treatment. Complete
clinical remission was achieved by 76% of patients and there were
no severe infectious complications in the entire cohort. Other side
effects were rare, mild and well tolerated.

Conclusion: Most patients achieved successful control of disease
activity following the start of NTZ treatment. In patients who are
willing to accept a risk of PML and intensive clinical and imaging
monitoring, it may be viable to continue treatment for a very long
time. This strategy is, however, costly and puts a high burden in
both the patient and the healthcare provider.

Disclosure
Nothing to disclose.
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EP1648

Patients switching to fingolimod in daily clinical routine:
2 year interim results from the non-interventional study
PANGAEA 2.0

U. Schulze-Topphoff®, B. Ettle!, C. Cornelissen!, T.

Ziemssen?

!Novartis Pharma GmbH, Nuremberg, *Zentrum fiir klinische
Neurowissenschaften, Universitdtsklinikum Carl Gustav Carus,
Dresden, Germany

Background: Fingolimod (Gilenya®) was approved in 2011 as
the first oral disease modifying treatment (DMT) for highly active
relapsing remitting multiple sclerosis (RRMS). Since 2011, thera-
peutic options of baseline MS treatment especially using oral
drugs for RRMS have continuously increased. As pivotal studies
have been run before the availability of other oral drugs in clinical
practice, data on switch from oral vs. injectable baseline treat-
ments to fingolimod are missing.

Objectives: Here we present two year interim results of
PANGAEA 2.0 including effectiveness data of patients switching
from injectable (interferons and glatiramer acetate; iDMT) and
oral (dimethyfumarate and teriflunomide; oDMT) baseline DMT
to fingolimod.

Methods: PANGAEA 2.0 is an ongoing non-interventional study
conducted in Germany documenting effectiveness, safety and
patient reported outcome data of patients that switched to fingoli-
mod between 2015 and 2018. As of January 2018, baseline data
for 1802 patients were available. Interim results of approximately
200 patients, who will have completed two years of observation
by July 2018, will be presented.

Results: 48.3% patients switched from iDMTs (64.9% interfer-
ons, 38.8% glatiramer acetate) and 25% patients from oDMTs
(64.9% dimethylfumarate, 35.1% teriflunomide) to fingolimod
within PANGAEA 2.0. 12.7% of the patients were treatment
naive. The baseline characteristics of both groups were compara-
ble: Patients switching from iDMTs have been longer on any
iDMT (4.2 £3.9 years) than patients switching from oDMTs (1.4
+1.1 SD). While only 32.5% of patients in the iDMT subgroup
had more than 1 pre-treatment, 71.1% within the o0DMT subgroup
had more than 1 pretreatment. The annualized relapse rate (+
95%CI) 12 months after switch to fingolimod was reduced by
79.3% from 1.31 +£0.07 to 0.27 +£0.03 (iDMT) and by 72.4% from
1.34 £0.09 to 0.37 £0.05 (oDMT). Similar results were obtained
for treatment naive patients and patients switching after different
treatment sequences in their disease history. The EDSS (£ 95%CI)
for the whole population remained stable at 2.3 £0.37. Similar
results were obtained for the subpopulations. An updated analysis
focusing on patients who completed two years of observation will
be presented.

Conclusion: Real world data from PANGAEA 2.0 indicate that
active disease patients switching from iDMT or oDMT to fingoli-
mod can benefit from this switch.

Disclosure

This study is funded by Novartis Pharma GmbH.

T. Ziemssen has received personal compensation for participating
on advisory boards, trial steering committees and data and safety
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monitoring committees, as well as for scientific talks and project
support from: Bayer HealthCare, Biogen, Elan, Genzyme, Merck
Serono, Novartis, Roche, Sanofi-Aventis, Synthon and Teva.
B.Ettle and C. Cornelissen are employees of the Novartis Pharma
GmbH, Nuremberg, Germany.
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Clinical protocol for the prevention of rebound
phenomenon after natalizumab cessation in multiple
sclerosis. A multiple sclerosis reference center experience

L. Fuentes Rumi’, J.M. Cabrera Maqueda!, E. Carreon
Guarnizo!23, R. Hernandez Clares'-23, M.T. Alba

Isasi!, G. Valero Lopez!, J. Jimenez Veigal?3, A. Leon
Hernandez*, P. Velazquez Marin?, J. Zamarro Parra*, P.
Iniesta Martinez3, A. Morales Ortiz!, J.E. Meca Lallana!:23
Virgen de la Arrixaca Clinical Universitary Hospital.
Department of Neurology, *Virgen de la Arrixaca

Clinical Universitary Hospital. Department of Neurology.
Neuroimmunology and Multiple Sclerosis Unit,
3Neuroimmunology and Multiple Sclerosis Cathedra. UCAM.
Universidad Catélica San Antonio, *Virgen de la Arrixaca
Clinical Universitary Hospital. Department of Neurorradiology,
Murcia, Spain

Introduction: In multiple sclerosis (MS) natalizumab (NTZ)
withdrawal may lead to a “rebound” of inflammatory activity
defined, in several patient series, as a severe relapse and unusually
high inflammatory MRI activity increase. In our MS center two
different schedules with intravenously metilprednisolone (IVMP)
were established to reduce the probability rise of inflammatory
activity.

Objectives: To assess the clinical disease activity following ces-
sation of natalizumab therapy.

Methods: Retrospective analysis data of patients treated with
NTZ during more than 2 years that was discontinued between
January 2012 and January 2017 for inefficacy or safety reasons. A
new disease modifying treatment (DMT) was initiated after NTZ
withdrawal through two IVMP schedules within NTZ washout
period (WP): Schedule 1 (years 2012 and 2013): 3 months WP. 1,
2 and 3 IVMP grams, every month respectively. Schedule 2 (years
2014, 2015 and 2016): 2 months WP. 1 and 2 [IVMP grams every
month respectively. Ten days after every schedule, new DMT was
initiated. Clinical and MRI evaluations were performed at 3rd,
6th, 12th and 24th months after NTZ-washout. Clinical variables
and MRI activity (new/enlarged T2 and gadolinium enhancing
lesions) were studied.

Results: Fifty patients discontinued NTZ in the analyzed period
(68% women, mean age -years- 40.39+/-11.12, mean EDSS
3.59+/-1.74). New DMT was fingolimod in 80% of cases. At 6th
month relapse or MRI activity (return to previous MS activity)
was observed in 32% and 38.5% of patients respectively,
“rebound” criteria (severe relapse and unusually high inflamma-
tory MRI activity) was observed in 6% (n=3) and 8% (n=4) pre-
sented only high inflammatory MRI activity. No relapses during
WP was observed. No differences of clinical and MRI activity
between both schedule IVMP was observed. Return to previous
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MS activity was found in younger patients and was associated
with higher annualized relapse rate (ARR) during the two years
after cessation of NTZ and a higher presence of MRI activity, with
no differences in EDSS scores after two years of follow-up.
Conclusions: IVMP schedule 1 and 2 during NTZ washout period
was well tolerated and “rebound” phenomenon was observed in
only 6% of cases. In our study IVMP could have reduced the pos-
sibility of rebound since in other patient series the proportion is
higher. Return to previous clinical and MRI activity at 6th month
after NTZ cessation could imply a worse prognostic in the follow-
ing two years.

Disclosure

L. Fuentes Rumi: Nothing to disclose.

J. Meca-Lallana has received consulting or speaking fees from
Almirall, Biogen, Genzyme, Merck Serono, Novartis, Roche and
Teva.

The other authors disclose neither conflict of interest in the elabo-
ration of this communication. Authors have not received any
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EP1650
Evolving predictors to medication adherence in patients
with MS - a prospective analysis with multiple indicators

A. Wolkovich!2, E. Neter?, L. Glass-Marmor!:2, S.

Dishon!2, S. Ratzabi!, I. Lavi4, A. Miller'-2

!Multiple Sclerosis Center, Carmel Medical Center, >Rappaport
Faculty of Medicine, Technion - Israel Institute of Technology,
Haifa, 3Ruppin Academic Center, Emek Hefer, *Department

of Community Medicine and Epidemiology, Carmel Medical
Center, Haifa, Israel

Background: Medication adherence to is the extent to which a
patient acts in accordance with the prescribed interval and dose.
Little is known about the course of adherence to Disease
Modifying Treatment (DMT) and its predictors in MS.

Methods:

Participants were PWMS (relapsing-remitting) treated at Carmel
MS Center in Haifa, Israel: 171 at baseline (T1) and 6 months
(T2) and 126 at 12 months (T3).

Design - prospective survey at three time points combined with
retrospective review of health records and medication claims.
Measures - predictors were habit, medication beliefs, illness per-
ceptions, physical disability, emotional factors and demographic
characteristics. Outcome was adherence as assessed by three indi-
cators: medication withdrawal records and two patient-reported
measures - Probabilistic Medication Adherence Scale (ProMAS)
and MS-TEQ. Adherence was defined as either => 80% medica-
tion claims per regiment, or => 80% self-reported medication use
by MS-TEQ or being at medium-high and high categories of
ProMAS.

Results: Adherence rates were: 62%, 62% 63.5% at Timel, time2
and Time3, respectively. Adherence by modalities was 57.5% vs.
65.9% for injections and oral, respectively at timel, 48.5% vs.
72.9% for injections and oral, respectively at time2 and 59.6% vs.
66.7% for injections and oral, respectively at time3. The difference
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was significant only at time 2 (x 2(1)=9.57, p=0.002) . Time2
adherence was predicted by medication perceptions of over-treat-
ment and harm at timel (t(150)=2.37, p=0.019 and t(150)=2.39,
p=0.018 respectively) time3 adherence was predicted by habit
strength at time2 (y%(1)=3.77, p=0.05). Emotional states, disability
and demographic characteristics were not predictive of adherence
at the 3 time points (one exception: gender at timel).
Conclusions: As PWMS gain more experience with their medica-
tion, the predictors for adherence change from general perceptions
to the strength of habit with the particular medication. Future
interventions in medication adherence should take into considera-
tion the different perceptions at different treatment stages.

Disclosure
The study is supported by research support from Biogen, Merck-
Serono and Novartis
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17 - year adherence to interferon beta-1b treatment in
patients with multiple sclerosis

C.A. Sirbu!, I. Caloianu?, F. Stoian?, M.M. Micu?, C.F.

Plesa’

{Clinic of Neurology, Titu Maiorescu University/Central
Emergency Military University Hospital, °Neurology,

Saint Lukas Clinic, ’Medicine Faculty, Titu Maiorescu
University, *Neurology, National Institute of Neurology and
Cerebrovascular Disease, 3Clinic of Neurology, Central
Emergency Military University Hospital, Bucharest, Romania

Introduction: The interferon beta-1b ( IFNB-1b) was approved
25 year ago for the treatment of relapsing remitting MS.
Researchers have shown that 13-30% of patients discontinued
therapy.

Aims: This study aims to highlight adherence to long-term treat-
ment with [FNB-1b.

Objectives: The primary outcome of this study was to assess the
degree of adherence and the reasons for discontinuation of
INFB-1b treatment, during 17 year follow- up.

Methods: In our observational retrospective study, we included a
group of 88 relapsing remitting multiple sclerosis (RRMS)
patients and 12 secondary progresive multiple sclerosis (SPMS)
patients. They started IFNB-1b treatment subcutaneously at a
dose of 250 pg every other day. The inclusion period took place
between October 2000 and March 2001, while the follow-up
ended on March 2018. The including criteria for treatment were:
age between 18-56 years and EDSS score under 5,0. Our patients
underwent clinical evaluation every six months, focused on the
number of relapses, EDSS score, and adverse events.

Results: Mean follow up was 11 years. During this period, 62%
discontinued treatment. Patients desire (lack of efficacy) was the
main reason for stopping the treatment (27%). Other factors
included: moving to another place (10%), adverse events (7%),
reaching the EDSS score > 8 (6%), reconsidering the diagnosis
(5%), pregnancy (3%) and other reasons (4%).

Conclusion: Only 38% MS patients were persistent to INFB-1b
treatment during 17 year exposure. Lack of efficacy (patient’s
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opinion) was the main reasons for stopping treatment, despite a
good safety profile.

Disclosure

Sirbu CA has received speaker honoraria, consulting fees, travel
grants and/or research grants and/or educational grants from,
Bayer, Novartis, Merck, Shering, Ever and Teva

Caloianu I has received speaker honoraria, consulting fees, travel
grants and/or research grants and/or educational grants from
Bayer, Biogen-Idec, Novartis, Shering, Janssen and Teva

Florina Stoian has nothing to disclose

Mihaela Mirela Micu has nothing to disclose

Plesa FC has received speaker honoraria, consulting fees, travel
grants and/or research grants and/or educational grants from
Aventis, Bayer, Biogen-Idec, Novartis, Sanofi-Zentiva, Serono,
Shering and Teva

EP1652
Comparative efficacy of natalizumab and fingolimod in
multiples sclerosis in a Tunisian population

A. Ghariani!, M. Damak!, A. Nasri?, O. Hdiji!, S. Mrabet?,
S. Sakka!, M. Ben Djebara?, R. Gouider?, C. Mhiri!
INeurology, Habib Bourguiba Hospital, Sfax, ?’Neurology,
Razi Hospital and URI2SP21, Faculty of Medicine of Tunis,
University of Tunis El Manar, Tunis, Tunisia

Introduction: Natalizumab and Fingolimod are two second-line
treatments that are significantly more effective than first-line
treatments. Given the benefit / risk ratio of these two treatments, it
seems useful to compare their effectiveness to guide the choice of
treatment for patients with relapsing-remitting multiples sclerosis
(RRMS).

Methods: This is a retrospective study of 80 patients followed
for RRMS in the Neurology department of Habib Bourguiba
Hospital in Sfax and in the Neurology department of Razi
Hospital in Manouba. Comparative efficacy data between
Natalizumab and Fingolimod were judged by the annualized
relapse rate (ARR), Expanded Disability Status Scale score
(EDSS), Multiple Sclerosis Severity Score (MSSS) and by
reducing or stabilizing of lesions in brain and/or spinal magnetic
resonance imaging (MRI).

Results: The mean age of patients at the beginning of second-line
treatment was 34.25 + 9.1 years [17-59]. The mean age at intro-
duction of Natalizumab was 30.6 + 7.4 years [17-50]. The mean
age at introduction of Fingolimod was 37.4 + 9.4 years [21 - 59].
This difference was statistically significant (p < 0.0001). The per-
centage of patients treated with Natalizumab and remaining free
from relapses was comparable to that seen in patients treated with
Fingolimod. We have seen a better efficacy of Natalizumab in
reducing ARR compared to Fingolimod (93% vs 79%) (p =
0.026). The percentage of patients remaining free of EDSS pro-
gression was similar between the two molecules. An improvement
in EDSS score was seen in 36% and in 11% under Natalizumab
and Fingolimod respectively (p=0.014). The percentage of
patients remaining free from radiological activity was greater in
those who received Natalizumab (p = 0.002). The percentage of
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patients free of clinical and radiological activity was 60.5% and
41%, respectively, after two years of treatment with Natalizumab
and Fingolimod (p = 0.017).

Conclusion: Natalizumab and Fingolimod showed better efficacy
compared to first-line treatments. However, Natalizumab appears
to have better clinical and radiological efficacy compared to
Fingolimod.

Disclosure
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Delayed-release dimethyl fumarate in patients with
relapsing-remitting multiple sclerosis - findings from a
real-world setting in Russian Federation

M. Davydovskaya!, N. Pozhidaeva?, E. Dubchenko?

IState Budgetary Institution of Moscow City ‘Clinical Trials and
Healthcare Technology Assessment Scientific Research Centre
of Moscow Department of Healthcare’, °City Clinical Hospital
Noe81, Moscow, Russian Federation

Introduction: Delayed-release dimethyl fumarate (DMF) has
demonstrated a favorable benefit-risk profile in patients with
relapsing-remitting multiple sclerosis (RRMS). As of January 31,
2018, >311,000 patients have chosen DMF treatment, represent-
ing >544,000 patient-years of exposure. Of these, ~6252 patients
(~12,631 patient-years) were from clinical trials. There are no any
published data on patient outcomes evaluation on DMF treatment
in Russia.

Objective: To evaluate patients’ outcomes in patients receiving
DMEF treatment > 12 months in Russia.

Methods: Data from 96 RRMS patients treated with DMF in
Moscow MS center was included in this retrospective analysis.
Data starting from the first exposure to DMF are included in the
analysis. The data cutoff date was April 09, 2018. The mean
patient age - 37 years. 66 (69%) patients - female. Mean time
since MS diagnosis - 10 years. Mean EDSS score before DMF
treatment was 2.6. 94 (98%) patients were pretreated with the dis-
ease modifying therapies: 14 (14,5%) with high dose interferons
beta (HDIFNB), 2 (2%) - low dose interferons beta(LDIEN); 35
(36.5%) - glatiramer acetate (GA); 2(2%) - laquinimode, 41(43%)
had more than one DMT previously, 2 (2%) - treatment naive. 22
of pretreated patients had 1 relapse in previous 12 months, 18
have active lesions in previous 12 months. 40 (42%) pretreated
patients switched to DMF due to lack of efficacy: 11 (12%) from
HDIFNB, 2(2%) from LDIFNB, 27(28%) from GA. 56 (58%) pre-
treated patients were switched to DMF due to previous treatment
intolerance.
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Results: 62 patients received DMF treatment >12 months: 54
(87%) have no relapses on DMF treatment; 60 (97%) - without
disability progression, 52 (84%) have no active lesions on MRI.
85 patients, received DMF treatment >6 months: 12(14%) had
gastrointestinal (GI) adverse events (AE), 54 (64%) had “flash-
ing”, 47 (55%) had lymphopenia, 6 (7%) had severe lymphopenia
with absolute lymphocyte count (ALC)< 0.5x10%/L. Treatment
discontinuation of 96 patients due to GI AE was in 4(4.2%), due
to “flashing” in 4(4.2%), due to severe lymphopenia in 3 (3.2%),
due to lack of efficacy in 2 (2.0%) patients.

Conclusions: Most of patients on DMF treatment were stable
without disease activity. DMF treatment was generally good toler-
ated. AE spectrum was typical for DMF, treatment discontinua-
tion rate due to AE was lower than in phase III studies.

Disclosure
Nothing to disclose

EP1654
Comparison of use oral and injection disease-modifying
therapies in persons with multiple sclerosis

T. Aslan!, A.T. Ozdogar?, C. Babayev?, S. Ozakbas!,
Multipl Sclerosis Research Group

!Neurology, Dokuz Eyliil University Hospital, 2Dokuz Eylul
University, Izmir, 3Dokuz Eyliil University Hospital, Izmir,
Turkey

Introduction: The treatment of relapsing-remitting multiple scle-
rosis (RRMS) has become more effective over the last decade
with the advent of the recently available disease-modifying thera-
pies (DMTs). There are several DMTs have the different effect on
the course of the disease, slow down the progression of disability,
reduce relapses in persons with multiple sclerosis (pwMS).
Objective: The aim of this study is to investigate the difference
between disease-related variables (duration of disease, disability
level, number of attacks) and clinical variables such as walking,
balance and upper extremity functions of the pwMS receiving oral
(fingolimod, teriflunomid, dimetil fumarat) or injection (glati-
ramer acetate, interferon beta-la, interferon beta-1b) therapies.
Oral treatment was often initiated in pwMS who have higher dura-
tion of disease, disability level.

Methods: In total 387 pwMS participated. Disease-related varia-
bles were evaluated by a neurologist and disability levels was
determined according to Expanded Disability Status Scale(EDSS).
Walking capacity were assessed with 12-Item Multiple Sclerosis
Walking Scale(MSWS-12), Timed 25-Foot Walk(T25FW), Timed
Up and Go Test(TUG) and the 6 Minute Walk Test(6MWT), bal-
ance were assessed with Activity-Specific Balance Confidence
Scale(ABC) and One Leg Stand Test(OLST), upper extremity
function was assessed with 9 Hole Peg Test(9DPT).

Results: The MSWS-12 (25.59+13.36 vs. 18.4849.66, p< 0.001),
T25FW (6.65+4.86 vs. 5.65+4.13, p=0.002), TUG (8.8246.66 vs.
7.01£2.19, p=0.009), 9DPT (22.97+7.88 vs. 20.74+4.64, p=0.005),
duration of disease (9.90+6.98 vs. 4.2345.95, p< 0.001), number of
attacks (3.7942.51 vs. 2.01+1.35, p< 0.001) and EDSS score
(2.2442.02 vs. 1.48+1.21, p< 0.001) were significantly higher in
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participants  receiving oral therapy. The 6MWT distance
(405.86+117.29 vs. 457.89+79.94, p< 0.001), ABC score
(66.05+30.78 vs. 81.35+22.25,p<0.001) and OLST time(31.97+25.25
vs. 39.28+24.03, p=0.011) were significantly higher in participants
receiving injection therapy.
Conclusion: This study suggests that pwMS receiving oral ther-
apy have lower performance and perceived skill levels in terms of
walking capacity, balance ability, and upper extremity functions
than pwMS receiving injection therapy. Furthermore, higher dis-
ability level, duration of disease and number of attacks were found
in pwMS receiving oral medication. We concluded that these may
cause the poor performance in the oral medication group.
Disclosure:

1. Taha Aslan: nothing to disclose

2. Asiye Tuba Ozdogar: nothing to disclose

3. Cavid Babayev: nothing to disclose
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Risk management for disease modifying
treatments

EP1655

Serious adverse events related to Rituximab in multiple
sclerosis and neuromyelitis optica spectrum disorder
patients

L. Zhovtis Ryerson
Department of Neurology, Multiple Sclerosis Center, NYU

Langone Medical Center, New York, NY, United States

Introduction: Rituximab, monoclonal antibody that selectively
targets CD20 positive B cells, has shown significantly lower fre-
quency of relapses and a reduction in the total number of gado-
linium enhancing (Gd+) lesions relative to placebo in phase 11
HERMES trial for relapsing remitting multiple sclerosis (RRMS).
While Rituximab itself is currently not being further developed
specifically for multiple sclerosis (MS) in the setting of newer era
anti-CD20 agents, its use in the clinical setting has enjoyed an
upsurge in use. It has also been adapted as one of the first line
agents for treatment of neuromyelitis optica spectrum disorder
(NMOSD). Data supporting the long term, real world safety of
Rituximab is limited as there is no risk evaluation and mitigation
strategies (REMS) program to allow for thorough investigation of
serious adverse events (SAEs) to this drug in MS or NMOSD
patients.

Objectives: To present three cases of SAEs related to Rituximab
in treatment of RRMS and NMOSD.

Aims: To contribute to the body of literature regarding the long
term use of Rituximab in MS and NMOSD patients.

Methods: Comprehensive chart review of patients identified to
have SAEs related to Rituximab.

Results: The first two cases were seen after 3 years of bi-yearly
infusions, with 27-year-old female patient with RRMS in case 1
developing vulvovaginal pyoderma gangrenosum and 65-year-old
woman in case 2 with NMOSD who developed biopsy proven
eosinophilic colitis. Case 3 involves a 28-year-old woman with
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RRMS who developed serum sickness seven days after her initial
Rituximab infusion marked by high fever, rash, and arthralgias
which resolved with steroids.

Conclusions: These are rare side effects that have been described
with Rituximab in rheumatological and oncological literature but
have not previously be seen in patients with demyelinating disor-
ders of central nervous system who in general use smaller doses of
Rituximab without concomitant immunosuppression from other
agents. Therefore, these side effects may be less known to neu-
rologists utilizing this drug. As the anti-CD20 drugs become more
popular in the current treatment era with more patients being
exposed to these agents for longer period of time, it is prudent to
continue to contribute to the body of literature related to side
effects related to Rituximab in this population. Large scale thor-
ough retrospective and prospective studies are needed to supple-
ment the lack of safety data which currently exists.

Disclosure
Lana Zhovtis Ryerson has received personal compensation for
participating in Speaker’s Bureau and Advisory Boards for
Biogen, Teva, Celgene, and Genentech and has research support
from Biogen.
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Quality of life improves with alemtuzumab over 6
years even in patients with relapsing-remitting multiple
sclerosis who developed thyroid adverse events

T. Ziemssen!, R. Arroyo?, A. Bertolotto?, E. Celius?, G.

Comi’, E. Havrdova®, W.D. Honeycutt’, G. Izquierdo®, B.
Kornek?, T. Miller!?, D. Mitsikostas'!, P.A. Senior!2, B.A.
Singer'3, L. Chung'4, N. Daizadeh!4, C.E. Rodriguez'4, J.
Morawski'4, S.F. Hunter!>, on behalf of the CARE-MS I,
CARE-MS II, and CAMMSO03409 Investigators

ICenter of Clinical Neuroscience, Carl Gustav Carus University
Hospital, Dresden, Germany, *Hospital Universitario
Quirénsalud Madrid, Madrid, Spain, 3SCDO Neurologia-
CRESM, University Hospital San Luigi Gonzaga, Orbassano,
Torino, Italy, *Oslo University Hospital Ulleval and Institute

of Health and Society, University of Oslo, Oslo, Norway,
SUniversity Vita-Salute San Raffaele, Milan, Italy, SFirst Medical
Faculty, Charles University in Prague, Prague, Czech Republic,
’Neurology Associates, Maitland, FL, United States, 8Virgen
Macarena University Hospital, Seville, Spain, *Department of
Neurology, Medical Neuroscience Cluster, Medical University
of Vienna, Vienna, Austria, 'Advanced Neurology of Colorado,
Fort Collins, CO, United States, ' Aeginition Hospital, National
and Kapodistrian University of Athens, Athens, Greece,
2Division of Endocrinology and Metabolism, Department

of Medicine, University of Alberta, Edmonton, AB, Canada,
IBMS Center for Innovations in Care, Missouri Baptist Medical
Center, St. Louis, MO, '*Sanofi, Cambridge, MA, >Advanced
Neurosciences Institute, Franklin, TN, United States

Introduction: Alemtuzumab, approved in >65 countries for treatment
of RRMS, has demonstrated a positive benefit-risk profile across clini-
cal trials. In two phase 3 trials (CARE-MS I [NCT00530348]:
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treatment-naive; CARE-MS II [NCT00548405]: inadequate response
to prior therapy), patients (pts) had significantly improved efficacy
and quality-of-life (QoL) outcomes with alemtuzumab vs SC IFNB-1a
over 2 years (y). Efficacy was maintained through Y4 in an extension
(NCT00930553), in which 81% of pooled CARE-MS IVII pts
remained on study from core study baseline until end of Y6 in the
absence of continuous treatment. The safety profile of alemtuzumab is
well known and includes among other the risk of autoimmune thyroid
adverse events (AEs).

Aims: Examine the impact of thyroid AE occurrence on QoL out-
comes over 6y in pooled CARE-MS U/II pts.

Methods: Alemtuzumab pts received 2 treatment courses (12 mg/
day; baseline 5 days; 12 months later: 3 days) in the core
CARE-MS studies, with additional courses of alemtuzumab (12
mg/day; >12 months apart) as needed for disease activity or other
disease-modifying therapies in the extension. QoL assessments:
Functional Assessment of Multiple Sclerosis (FAMS); Short-
Form 36-Item (SF-36) survey mental component summary (MCS)
and physical component summary (PCS); EuroQol 5-dimensions
(EQ-5D) visual analogue scale (VAS). Thyroid function testing
(baseline and quarterly) was done per comprehensive monitoring
program.

Results: Of the pooled CARE-MS I/II alemtuzumab pts (n=811),
42% had thyroid AEs over 6 years. Thyroid AE incidence peaked
in Y3 (16%) and then declined. 95% (767/811) of pts had no seri-
ous thyroid AEs, and 83% of thyroid AEs occurred in the first 2 y
after the last alemtuzumab course. At Y6, pts with thyroid AEs
showed significant improvements from core study baseline in
FAMS (least-squares mean change from baseline [95% CIJ, 4.0
[0.98, 6.92]; P<0.01), SF-36 PCS (1.0 [0.08, 1.94]; P<0.05), and
EQ-5D VAS (2.1 [0.06, 4.09]; P< 0.05) scores; change in SF-36
MCS score was numerically improved but was not statistically
significant (1.1 [-0.09, 2.35]). 80% and 78% of pts with thyroid
AEs had stable or improved PCS and MCS, respectively, over 6 y.
QoL improvements were also observed in pts without thyroid
AEs.

Conclusion: Improvements in QoL were observed with alemtu-
zumab over 6 y, even in pts with thyroid AEs. These findings fur-
ther support the favourable benefit-risk profile of alemtuzumab.
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TZ: Consulting and/or speaking fees (Almirall, Bayer, Biogen,
Merck, Novartis, Roche, Sanofi, and Teva) and grant/research
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LC, ND, CER, and JM: Employees of Sanofi. SFH: Consulting
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Synthon, and Teva). STUDY SUPPORT: Sanofi and Bayer
HealthCare Pharmaceuticals.

EP1657
Daclizumab: side effects and efficacy in a real world
setting

S. Raunegger, J. Haas
Jewish Hospital Berlin | Neurology, Jewish Hospital Berlin,

Berlin, Germany

Background: After European Medicines Agency (EMA) approval
Daclizumab (DAC) had been available in Germany for relapsing
remitting Multiple sclerosis since August 2016. We started the
medication in 53 patients. Due to safety concerns, we discontin-
ued all patients in November 2017.

Objective: An evaluation of 53 patients treated with DAC con-
cerning side effects and efficacy.

Methods: We analysed data of 53 patients (MDOC database)
regarding side effects and efficacy of Daclizumab.

Results: 53 patients (10 male, 43 female) were included, mean
age 39.6 years, mean EDSS 3.2.

The most and long lasting side effects were skin reactions in nine
patients, in two still severely present one year after stop, recover-
ing after Cladribine within 4 weeks. Two autoimmune hepatitis so
far showed no recovery, two elevation of liver enzymes normal-
ized. Three inflammatory bowel disease, one iritis, one tenosyno-
vitis, three excessive lymphnode swellings occurred and a life
threatening eosinophilic meningoencephalitis, proven by brain
biopsy. To our knowledge at that time no similar cases had been
reported. One cholangiocellular carcinoma occurred.

All patients had MS activity before start of DAC, on therapy 13
out of 15 had MRI activity and six relapsed.
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Conclusion: Compared to the SELECT and DECIDE data we
observed more severe side effects than expected. There was no
spontaneous recovery in autoimmune hepatitis and severe skin
reactions. A life threatening meningoencephalitis made us stop
DAC even before the drug was withdrawn from the market. The
efficacy in our patients was less than expected: 36% with disease
activity on therapy.

There is an unmet need for independent registries to collect in
time real life data for safety.

Disclosure

J. Haas received compensation from Biogen, Bayer, Teva, Sanofi
Aventis, Allergan, Genzyme, CSL Behring, Octapharma.

S. Raunegger has nothing to disclose
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Tuberculosis screening in the setting of multiple sclerosis
disease modifying therapies

L. Baldassari, M.A. Willis
Mellen Center for Multiple Sclerosis, Cleveland Clinic
Foundation, Cleveland, OH, United States

Background: Disease modifying therapies (DMTs) for multiple
sclerosis (MS) have diverse effects on the immune system, and
several can affect the risk for certain infections such as tuberculo-
sis (TB). Screening for TB is recommended prior to initiation of
certain DMTs, but TB testing generally occurs in the setting of
ongoing DMT use. Results of the serum Interferon Gamma
Release Assay (IGRA) for TB screening may be affected by use of
certain DMTs, but this has not been described.

Objectives: To determine the effects of different MS DMTs on
serum-based TB screening via IGRA, and to evaluate the degree
to which lymphopenia is related to an indeterminate test result.
Methods: We identified all patients with MS at our institution
who underwent TB testing via IGRA between January 2016 and
December 2017. We recorded the IGRA results, current DMT, and
absolute lymphocyte count (ALC). The proportion of patients
with indeterminate TB test results was compared across DMTs via
Chi-squared testing. Logistic regression will be used to determine
whether the odds of indeterminate testing are increased in the set-
ting of lymphopenia.

Results: To date, we have collected overall test information on
955 patients with MS who underwent TB testing via IGRA: 96.3%
(n =920) tested negative, 1.0% (n = 10) tested positive, and 2.6%
(n = 25) had indeterminate results. We have analyzed 70 of these
records in detail, with collection of DMT and ALC information.
51.4% (n = 36) were on DMTs at the time of testing, including
fingolimod, natalizumab, dimethyl fumarate, glatiramer acetate,
and interferon beta. There was not a statistically significant differ-
ence in IGRA test results across DMT (chi-squared p-value =
0.91). However, at this time, we likely do not have a dataset suf-
ficiently large enough to appropriately examine the association of
certain DMTs or lymphopenia with an indeterminate IGRA result.
Conclusions: Overall, abnormal IGRA testing was uncommon in
our MS population. Certain DMTs may affect the results and
interpretation of serum TB testing via IGRA. Our small database
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thus far does not demonstrate consistent patterns of indeterminate
results within certain DMTs or lymphocyte counts, likely due to
its small size. However, based on clinical observation of this phe-
nomenon, we anticipate more informative data as we continue to
include more patients in the study. Ongoing analysis will examine
the effects of lymphopenia in more detail.

Disclosure

Laura Baldassari has received personal fees for serving on a sci-
entific advisory board for Teva, and receives funding via a Sylvia
Lawry Physician Fellowship Grant through the National Multiple
Sclerosis Society (#FP-1606-24540).

Mary A Willis serves on the speakers bureau for Genzyme,
Biogen, Novartis, and Ipsen.

EP1659
Patients’ perception about risk and benefit in disease
modifying therapies: an Italian multicentric survey

M. Turrini!, C. Scarpazza!, M. Rovaris?, A. D’Arma?,

G.A. Cavaletti?, M. Frigo*, V.L.A. Torri Clerici’, R.

Capra!

!Multiple Sclerosis Centre, Spedali Civili of Brescia,
Montichiari, ?’Neuromotor Rehabilitation- Multiple Sclerosis
Centre, IRCCS Santa Maria Nascente, Don Carlo Gnocchi
Foundation, Milano, 3Head, Experimental Neurology Unit/
Neurology, University Milano-Bicocca/San Gerardo Hospital,
‘Neurology, San Gerardo Hospital, Monza, *Department of
Neuroimmunology and Neuromuscular Diseases, Neurological
Institute C. Besta IRCCS Foundation, Milano, Italy

Background: Patient’s perception of risks and benefits associated
with Disease Modifying therapies (DMTs) is relevant for the ther-
apeutic adherence and the impact on the clinical outcome.

Goals: To investigate in a multicentric survey the response of
Multiple Sclerosis (MS) DMT treated patient about the risks and
benefits.

Methods: A questionnaire was submitted to 708 patients with
relapsing-remitting MS. The questionnaire explored the patient’s
overall satisfaction with DMTs and their awareness of the poten-
tial therapy-specific associated Adverse Event (AE).

Results: 505 participants (65% females, mean age=43) completed
the survey. A higher percentage of patients treated with second
line (SL) DMTs, compared with patients treated with first line
(FL) DMTs, declared to be overall satisfied with the therapy
(64.8% vs 45.5%, ¥*>=16.5, p< 0.001) and with the related
improvement of the quality of life (QoL) (55.1% vs 32%, x>=24.6,
p<0.001). The patients of both groups were aware of the AE asso-
ciated with the DMTs (90.1% vs 93%, x*>=1.2, p=0.2). No differ-
ence was found between oral and injective DMTs experience
(51.8% vs 46.7%, ¥*=0.9, p=0.3), but it is higher for infusive treat-
ment (63.7%) respect to oral (51.8%, ¥*>=3.5, p=0.06) and injec-
tive (46.7%, ¥*=8.9, p=0.003) DMTs.

10.47% of FL-DMTs and 25.9% of SL-DMTs patients might con-
sider to interrupt the therapy to avoid AEs (3>=10, p< 0.001).
Regarding the Progressive Multifocal Leukoencephalopathy
(PML), 92.8% of Natalizumab (NTZ) patients were aware of the
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possibility to develop PML, compared to 47.6% of Dimetil
Fumarate (DF) (y?=42.3, p< 0.001) and 67.3% of Fingolimod
(FTY) (x>=16.1, p<0.001) patients. A lower percentage of patients
treated with NTZ (10%) felt higher levels of anxiety about PML,
compared with FTY (15%) and DF (20%, %?>=3.6, p=0.05).
Conclusion: Infusive therapies have the highest profile for both
satisfaction and QoL, followed by oral and injective ones. The
patients prefer to face the risk of AE than to interrupt the therapy
and this is particular relevant for NTZ treated patients, where the
higher PML risk doesn’t match with a similar anxiety. The profile
of this cohort of patients suggests that a lower amount of informa-
tion is related to higher anxiety. This should be considered when
discussing therapeutic options with patients, since all these ele-
ments can influence adherence.
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Pharmacy-led prescribing of natalizumab in MS patients
improves the quality of monitoring and overall safety

R. Dorsey-Campbell, T. Quinn, T. Felongco, D. Dela
Cruz, P. Walters, V. Singh-Curry, A. Scalfari, A.
Nandoskar, O. Malik, R. Nicholas

Imperial College London, London, United Kingdom

Introduction: Regular monitoring, with MRI assessments and
blood samples, of MS patients on natalizumab exerts a significant
burden on specialist centres. We investigated how the introduction
of a pharmacy-led prescribing service impacted on the quality of
monitoring and on the safety of patients.

Methods: Among patients receiving natalizumab at Imperial
College Healthcare Trust (ICHT) MS centre, we evaluated the fre-
quency of consultant reviews and recording of EDSS scores, of JC
virus (JCV) status measurements and timeliness of MRI assess-
ments before and after the introduction of a pharmacy-led pre-
scribing and monitoring service.

Results: At ICHT 331 patients are treated with natalizumab each
month; 839 prescription charts were reviewed by a pharmacist,
between December 2016 and April 2018. Treatment duration
ranged from 1 month to 9 years (mean 4.5 years, 53 doses) and
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EDSS at last infusion ranged from 1 to 7.5 (mean 3.9). Of the 299
patients reviewed in 2017, the most recent JCV status was nega-
tive in 40% (n=120) and positive in 60% (n=178) of patients; 28%
(n=83) had low titre (< 1.5) and 32% (n=95) had high titre (> 1.5).
The pharmacy led prescribing and monitoring service was intro-
duced in December 2016. Following this, a higher number of
patients had EDSS score recorded (74% in 2016 to 86% in 2018;
p<0.001) and JCV status assessed (98% in 2016 to 100% in 2018;
p=0.13). In addition, we observed a significant reduction of the
number of patients, who had an overdue MRI. An MRI was con-
sidered overdue if the interval since the last scan was more than 12
months for JCV negative, 6 months for low positive or 3 months
for high positive patients.

The number of MRIs overdue fell from 16% in 2016 to 5% in
2018, p<0.001. In the subgroup with a high JCV titre the number
of patients with an overdue MRI fell from 7.6% to 1.8%, (p<
0.001) and no patients had an MRI more than 3 months late. This
indicated a significant improvement in timeliness of MRI
surveillance.

Conclusion: A pharmacy-led prescribing and monitoring service
is feasible, frees up time for the MS clinical team and greatly
helps complying with natalizumab monitoring requirements,
which overall improves patients safety.

Disclosure

R Dorsey-Campbell. Honoraria &/or conference sponsorship
from Novartis, Biogen, Roche & Sanofi
Quinn T: Nothing to disclose

Felongco T:Nothing to disclose
Delacruz D: Nothing to disclose
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Scalfari A: Nothing to disclose
Singh-Curry V: Nothing to disclose
Malik O: Nothing to disclose
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Effectiveness of reduced fingolimod dosage in relapsing
remitting multiple sclerosis - a Portuguese cohort

J. Ramos Lopes!, S. Batista!, P. Barradas?, I. Campelo3,

I. Correia*, C.C. Nunes*, F. Matias*, M.C. Macario?, L.
Sousa*

!Centro Hospitalar e Universitario de Coimbra, Neurology,
2Centro Hospitalar e Universitario de Coimbra,
Neurorradiology, 3Pharmaceutical, ?Neurology, Centro
Hospitalar e Universitdrio de Coimbra, Coimbra, Portugal

Introduction: Fingolimod is an oral daily treatment approved for
Relapsing Remitting Multiple Sclerosis (RRMS). Lymphopenia
or elevated liver enzymes are the main persistent side effects and
the reasons to clinicians propose a reduced dose rather than dis-
continuation of fingolimod. However, current data on the
effectiveness of less frequent dosing regimens are scarce and
contradictory.

Objectives: To investigate if the fingolimod effectiveness is
maintained with reduction in dosing frequency.

journals.sagepub.com/home/msj

Methods: Unicentric, retrospective and observational study at a
tertiary Multiple Sclerosis Center. Using our local clinical data-
base (iMed® software), we identified RRMS patients taking
reduced dose (nondaily) of fingolimod for at least 6 months.
Propensity score-based matching was performed to select patients
taking daily dose of fingolimod with comparable baseline charac-
teristics: age, sex, disease duration, annualized relapse rate (ARR)
and Expanded Disability Status Scale (EDSS).

Results: We retained 36 patients in each group (reduced dose vs.
daily dose of fingolimod) after propensity score matching, with
similar baseline characteristics. Lymphopenia was the main rea-
son for switching to reduced fingolimod dose (88.9%), followed
by liver function abnormalities (11.1%). Treatment with natali-
zumab before fingolimod was inversely associated with risk of
reducing dose (OR 0.253, 95% confidence interval= 0.08-0.807,
p=0.016), while age, disease duration, lymphocyte count before
fingolimod, baseline EDSS and ARR were not significant predic-
tors. Before reducing dose, patients took daily fingolimod during
18.5 £16.01 months. One patient on reduced dose (2.8%) sus-
pended fingolimod and 6 (16.7%) returned to the daily dose; the
other patients remain in the alternative scheme for 23.07 +8.04
months.

The clinical disease activity was similar between patients taking
daily dose compared with reduced dose: mean ARR 0.4 vs. 0.3
(p=0.247); median EDSS 2.0 vs. 2.0 (p=0.687); proportion of
patients with EDSS increase 9.1% vs. 16.7% (p=0.481).
Fingolimod in reduced dose was overall well tolerated and was
associated with an increase in the mean lymphocyte count (0.36/
mm3 before reducing dose vs. 0.65/mm3 after reducing dose,
p=0.009).

Conclusion: These data suggest that the effectiveness of fingoli-
mod is maintained despite the reduction of the dose, allowing to
minimize the most common adverse events. These findings war-
rant further confirmation, ideally with randomized clinical trials.

Disclosure
All the authors: nothing to disclose.
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Disease-modifying treatment and infectious risk in
patients with multiple sclerosis - the experience of a
Portuguese tertiary care hospital

D. Ferro!, B. Prista-Ledo23, A. Costa!:3, A. Silva-Pinto23,

P. Abreu'?, J. Guimariaes!?, J. Reis!, T. Mendonga!, C.
Abreu?3, A. Sarmento?3, M.J. Sal#

!Neurology Department, Sdo Jodo Hospital Centre, MS Clinic,
2Infectious Diseases Department, Sao Jodo Hospital Centre,
3Faculty of Medicine of the University of Porto, *University
Fernando Pessoa, FP-ENAS (UFP Energy, Environment and
Health Research Unit), Porto, Portugal

Disease-modifying therapies (DMT) for Multiple Sclerosis (MS)
especially non-BRACE drugs raise concerns about infectious risk.
Our aim was to analyse the result of a systematic Infectious
Diseases consultation (IDC) in a cohort of MS patients about to be
treated or already in treatment with non-BRACE DMT.

Multiple Sclerosis Journal 2018; 24: (S2) 738-980



940

ePosters 24(S2)

We collected data from clinical records of MS patients followed
simultaneously in the MS Clinic and IDC (2010-2017): demo-
graphics, diagnosis, treatment, prior infections, immunizations,
prophylaxis and infectious complications.

We found 104 patients (73 females) planned to begin (17 naive) or
switch (87) to a non-BRACE DMT: natalizumab (44), fingolimod
(32), dimethylfumarate (16), teriflunomide (6) or rituximab (6).
At first IDC, median age was 36 years (IQR 16.8), disease dura-
tion was 5.8 years (IQR 7.45) and 27 patients had already started
non-BRACE DMT. In 25 (24%) patients a diagnosis of latent
tuberculosis (TB) was elicited, 88% of whom were treated due to
high risk of TB reactivation. We found a positive varicella-zoster
virus (VZV) IgG or a history of varicella in 95 patients and a
negative or borderline VZV antibodies in 7 (2 patients were not
tested); 53 patients were not immune to Hepatitis B and 47 to
Hepatitis A. Vaccination was recommended in all seronegative
cases prior to new DMT, which could be done in 6 patients for
VZV, 48 for Hepatitis B and 37 patients for Hepatitis A. Due to
recurrent genital herpes infection, prophylaxis was done in 1
patient. In 2 patients, low CD4+ count prompted Prneumocystis
Jirovecii chemoprophylaxis. Anti-pneumococcal vaccines were
recommended in all cases. In infectious diseases surveillance, 12
patients had urinary tract infections; 8 upper respiratory tract
infections; 2 gastroenteritis and 1 tracheobronchitis, herpes-zos-
ter, pustulosis and human papillomavirus related cervical lesion.
Two patients were hospitalized due to chickenpox (1 patient
already under natalizumab was not vaccinated) and CMV-EBV
co-infection, both recovered.

Epidemiology in Portugal places tuberculosis as an important
infection to screen, as here confirmed. We underline the high
number of patients that were vaccinated which together with
prophylaxis measures significantly reduced the risk of infections
and allowed a more confident use of the chosen DMT. This study
brings important information about the healthcare in MS, high-
lighting the role of IDC in the individualized observation and risk
assessment in the era of enlarging number of DMT.
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Tuberculosis screening in patients with multiple sclerosis
who are candidates for natalizumab and fingolimod in a
Portuguese tertiary centre
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Samdes!, A.P. Sousa!, E. Santos!, A. Martins da Silva!
!Department of Neurology, Hospital de Santo Anténio, Centro
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Hospital de Santo Antonio, Centro Hospitalar do Porto, Porto,
Portugal

Introduction: Moderate to high efficacy treatments for multiple
sclerosis (MS) are biological or immunosuppressor drugs that
increase the risk of opportunistic infections, as tuberculosis (TB).
Aims: To describe the prevalence and treatment of latent tubercu-
losis infection (LTBI) in MS patients who are candidates for
Natalizumab or Fingolimod in a Portuguese tertiary centre.
Methods: Retrospective chart review of relapsing-remitting MS
patients that received Fingolimod or Natalizumab as first second-
line therapy between 2007-2018. We analysed TB screening, its
results, prophylactic treatment regimens and related complica-
tions. The recommended method for screening is the interferon-
gamma assay (IGRA), after exclusion of active TB. Tuberculin
skin test was used simultaneously in some patients.

Results: We identified a total of 91 patients for analysis. At the
time of screening our cohort had a mean age of 36.4 years (SD=
9.3) and 60 (65.9%) were women. Thirty-three (36.3%) were cur-
rent or past smokers. Mean duration of disease was 8.7 years
(SD= 6.9) and median EDSS was 3.5 (min=0; max=6). Only 13
patients (14.3%) were treatment-naive and the average days of
corticosteroid therapy in the previous 2 years was 5.5 (SD=4.5).
Forty-four (48.4%) patients received Fingolimod and 47 (51.6%)
Natalizumab. Screening with IGRA was performed in all but 7
patients. The results were as follows: 62 (68%) negative, 13 posi-
tive (14.3%) and 9 (9.9%) indeterminate. Twenty-eight patients
(30.8%) received prophylactic therapy for LTBI, mostly with a
9-month course of isoniazid (23/28=82.1%). The median interval
between treatment for MS and for LTBI was 2 months (min=0;
max=17). Hepatotoxicity was reported in 4 patients.
Conclusions: Our results highlight the importance of tuberculosis
screening in MS patients before immunosuppression. Positively
screened patients should be treated for LTBI and may start therapy
after 1 to 2 months. In our patients preventive regimen for LTBI
was safe and well tolerated.

Disclosure
All authors have nothing to disclose.
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Genomic profiling and in vivo rat toxicity
characterization of Copaxone and the Synthon European
follow-on glatiramer acetate product
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Immuneering Corporation, Cambridge, MA, United States,

2Teva Pharmaceuticals, Netanya, Israel, 3Teva Pharmaceuticals,
Godollo, Hungary, *Teva Pharmaceuticals, Denver, CO, *Teva
Pharmaceuticals, Overland Park, KS, °Teva Pharmaceuticals, West
Chester, PA, "Teva Pharmaceuticals, Redwood, CA, United States

Background: Copaxone (glatiramer acetate, Teva), has provided
a safe effective treatment option for multiple sclerosis for 20+
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years. In April 2016, a 20 mg/mL follow-on glatiramer acetate
product (FoGA, Synthon) was approved in the EU. Employing
high resolution physicochemical (PCC) methods, Teva
Pharmaceuticals, the manufacturer of Copaxone, has reported
consistent differences between Copaxone lots and Synthon FoGA
lots in attributes of surface charge distribution and compositional
parameters of molecular and spatial size. Also, while within
Copaxone specifications for potency, average observed relative
potency of Synthon EU lots was higher than mean estimated val-
ues of Copaxone lots and 2 of 6 Synthon EU lots were out-of-
Copaxone specification range for cytotoxicity testing, showing
higher activity and higher lot-to-lot variability.

Objective: Present analyses focus on the genomic profiling and in
vivo rat local toxicity assessment conducted to determine the
functional characteristics of the active substances in the Synthon
FoGA lots as compared to Copaxone lots.

Methods: Three lots of Synthon EU FoGA were compared to 3
randomly selected Copaxone lots for the genomic profile assays
(THP-1 cells and ex-vivo activated mouse splenocytes immunized
with FOGA or Copaxone). A 13 week rat toxicity study with daily
dosing was conducted.

Results: Comparisons of Copaxone vs. Synthon EU FOGA with
mannitol correction showed 1802 probesets to differ at adj. p <
0.05 in the THP-1 model, and 510 (Copaxone immunization) and
460 (Synthon EU FoGA immunization) probesets in splenocyte
model. Many of immunologically relevant expressed genes that
differ between Copaxone lots and Synthon EU FoGA lots are rel-
evant to the mechanism of action of Copaxone and exhibit con-
cordance with previously reported PCC and biological attribute
differences. In the in vivo toxicity study, the number of skin swell-
ing and induration episodes recorded (minimal-slight severity)
following subcutaneous injections of Synthon EU FoGA was
higher than that recorded for Copaxone (201 vs 122, p< 0.0001;
95 vs 68, p=0.0177, respectively).

Conclusions: Consistent differences were observed in genomic
profiling and functional characteristics of the active substance in
the Copaxone and Synthon EU FoGA lots. Together with the PCC
and biological differences previously noted, these observations
raise concern for possible immunogenicity differences, particu-
larly in (repeated) substitution settings.

Disclosure

Authors SK, JZ, JF, and BZ are employees of Immuneering
Corporation which was contracted by Teva Pharmaceuticals to
perform gene expression analyses. Authors NA, BT, OB, AK, JA,
PL, MV, VW, SM-G, IG, SN and MRH are employees of Teva
Pharmaceuticals Ltd.

EP1665
Risk of pulmonary embolism in patients with multiple
sclerosis on dimethyl fumarate

G. Juba, B. Bagert
Ochsner Health System, New Orleans, LA, United States

Introduction: Dimethyl Fumarate (DMF) was FDA-approved for
treatment of Multiple Sclerosis (MS) in March 2013. At Ochsner
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Health System (OHS), we have observed an increased incidence
of pulmonary embolism (PE) in patients on DMF.

Objectives: To explore whether DMF use is associated with an
increased risk of PE.

Aims: To calculate the cumulative incidence of PE in MS patients
taking DMF at OHS between 5/2013-5/2018, and compare it to
the cumulative incidence of PE in MS patients not taking DMF at
OHS System between 5/2013-5/2018.

Methods: We conducted a retrospective chart review of MS
patients between the ages of 18 and 55 treated at OHS between
May 2013 and May 2018. All data were collected from Ochsner’s
electronic health record (Epic). Within this cohort, we determined
the cumulative incidence of PE in patients taking DMF and the
cumulative incidence of PE in patients not on DMF.

Results: A total of 1,614 patients with MS aged 18-55 were
treated at OHS between 5/2013 and 5/2018. Within this group,
424 patients were treated with DMF and 1,190 patients were not
treated with DMF. There were 5 PE events (cumulative incidence
1.2%) within the DMF group, and 3 PE events (cumulative inci-
dence 0.25%) within the no DMF group. The difference in the
cumulated incidence of PE in MS patients on DMF as compared
to MS patients not on DMF is statistically significant at p = 0.03
(Fisher exact test).

Conclusions: DMF may increase the risk of PE in patients with
MS.

Disclosure
Gracy Juba: nothing to disclose
Bridget Bagert: nothing to disclose
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Recurrent autoimmune uveitis after alemtuzumab
treatment for multiple sclerosis

E. Portera!, P. Ragonese!, D. Di Liberto?, S. Realmuto’,

A. Bianchil, G. Vazzoler!, F. Dieli2, G. Salemi!

!Department of Experimental Biomedicine and Clinical
Neurosciences, 2Department of Biopathology and
MedicalBiotechnology, University of Palermo, Palermo, Italy

Introduction: Previously reported autoimmune disorders follow-
ing alemtuzumab therapy include thyroiditis, glomerulonephritis,
and autoimmune thrombocytopenic purpura, and have been
described as mono-phasic disorders.

Objective: to describe a case of recurrent uveitis occurring in a
woman affected by multiple sclerosis, occurring after alemtu-
zumab therapy.

Methods/Aims: We report for the first time a case of anterior uvei-
tis presenting one month after the first cycle of Alemtuzumab that
recurred after the second and fifth month from therapy.

Results: We describe a 39-year-old Caucasian woman affected
by MS according to current criteria, whose disease course was
not modified by previous treatments with beta interferon and
glatiramer. In July 2017 she began Alemtuzumab according to
standard treatment protocol. She underwent to standard prophy-
laxis with acyclovir. Three weeks after last Alemtuzumab infu-
sion, the patient presented pain, redness and decreased visual
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acuity in the right eye. Slit lamp examination identified protein
Tyndall effect and the presence of keratin precipitates, compati-
ble with the diagnosis of anterior uveitis that recovered after
steroid therapy. Two similar episodes recurred 2 and 5 months
later. HLAB27 antigen, ACE, PCR for viruses were all negative.
A diagnosis was made of recurrent bilateral anterior uveitis that
lasted in a consistent reduction of visual acuity. Peripheral blood
samples study showed an increase in lymphocytic CD28+
expression, significantly higher compared to unaffected controls
and also to another MS patient treated with alemtuzumab who
did not show signs of autoimmune disorders. A further blood
sample performed more than three months after complete stabi-
lization of the last episode of uveitis, showed an initial decrease
of CD28+ lymphocytic expression.

Conclusion: This is the first report to our knowledge, describing
a new auto immune disorder which appeared indeed to relapse
even after steroid therapy was administered. The sustained
increase of activated CD28+ cells, which have been associated to
uveitis pathogenesis, during the recovery phase from lymphocytes
depletion determined by alemtuzumab, may explain the recur-
rence of the uveitis observed in this patient.
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Prevalence of therapeutic inertia in multiple sclerosis care
in Argentina: results from EDUCAR MS Argentina
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IMS Clinic, INEBA - Neurociencies Institute of Buenos Aires,
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Toronto, ON, Canada, 3Demyelinating Diseases Working Group,
Argentine Neurological Society, Buenos Aires, Argentina, *PhD
Candidate in Neuroeconomics, University of Zurich, Zurich,
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Introduction: Therapeutic inertia (TI) is a common phenomenon
in multiple sclerosis (MS) care defined as the lack of treatment
escalation despite evidence of disease progression. The conse-
quences of TI include poorer patient’s outcomes and diminished
quality of life.

Objectives: To evaluate the prevalence of TI in Argentina
Design: 117 neurologists with expertise in MS were invited to
participate in an online study. Participants answered questions
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regarding risk preferences,management of 10 simulated case-
scenarios commonly encountered in clinical practice and com-
plications associated with disease modifying agents. TI was
defined as lack of treatment escalation when evidence of clini-
cal and radiological activity(8 case-scenarios). We created a
score defined as the number of case-scenarios that fit the TI
criteria over the total number of presented cases (score range
from 0-8).

Results: Of 117 invited neurologists, 90 (76.9%) completed the
study. The mean age (SD)was 46.4 (10.3); 47.7% were female
neurologists and 34.4% were MS specialists.Overall, 36.7% of
participants acknowledged some limitations to prescribe MS
drugs. There was no difference on restrictions between specialists
and general neurologists (p=0.28)

TI was present in 74.4% of participants in at least one case sce-
nario. Themean TI score (SD) was 1.7 (1.4).Specialist were less
likely to exhibit TI compared to general neurologists (GN) (mean
TI score: 1.10 vs 2.02; p=0.003). The analysis of individual
responses (total=720) showed similar results (TI 13.7% special-
ists vs 25.2% in GN; p< 0.0001).

Conclusions: TI is a common phenomenon in MS care affecting
7 out of 10 neurologists. Findings are similar as in a previous
report from other countries.

Disclosure

FC: He received fees for consultancy and Advisory Board mem-
bership and fees for travel, academic conferences and research
projects from Genzyme, Novartis ; Merck, Ivax, Roche and
Biogen Idec.

MS: Received honoraria for attendance at Congresses from
Biogen Idec. and Novartis. He also received honoraria as a speaker
from Roche

MT: nothing to disclose
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EP1668
Fingolimod cessation and multiple sclerosis rebound
syndrome: a case report and literature review

G. dos Passos, R. Geraldes, C. Rigozzi, P. Monaghan,

G.C. DeLuca

Nuffield Department of Clinical Neurosciences, University of
Oxford, Oxford, United Kingdom

Introduction: Many reports of MS rebound syndrome after ces-
sation of fingolimod have emerged over the last 6 years. This
complication, defined as a severe clinical and radiographic reacti-
vation of inflammatory activity exceeding that at baseline, is yet
poorly understood.

Aims: To report a case of MS rebound syndrome after fingolimod
cessation and review the key features and outcomes of previously
reported cases.

journals.sagepub.com/home/ms;j



ePosters 24(52)

943

Methods: Case report. Systematic review in PubMed using the
search terms “fingolimod” + either “rebound”, “withdrawal” or
“cessation”.

Results: A woman whose first MS symptoms date back to age 30
was initially diagnosed with relapsing-remitting MS and treated
with interferon p-1a. At age 49, she was escalated to fingolimod
due to breakthrough disease, and remained clinically and radio-
graphically stable for 5 years. The emergence of basal cell carci-
noma and coincident onset of secondary progressive MS prompted
discontinuation of fingolimod at age 54. Five months later, she
presented subacute, severe deterioration of cognitive, cranial
nerve, motor, sensory and sphincteric function with >15 gadolin-
ium-enhancing lesions on MRI. High dose IV steroids led to
nearly complete recovery. A comprehensive literature review
identified a total of 45 cases (87% women) across the spectrum of
disease (RRMS [80%], SPMS [13%], PPMS [7%]). At time of
rebound, the median age was 36 years (range 19-60) with median
duration of disease being 11 years (range 2-42). Median fingoli-
mod treatment duration was 2.5 years (range 0.1-10) and reasons
for stopping included adverse events (41%), patient decision
(33%), onset of SPMS (9%) and lack of efficacy (9%). Median
latency from cessation to rebound was 9 weeks (range 2-39).
Lymphocyte count was back to normal in 75%. On MRI, 75% had
>10 gadolinium-enhancing lesions. 30% required further-line
acute treatment after high dose steroids. Recovery was partial or
complete in 85%. 15% had life-threatening complications and 1
patient died.

Conclusions: MS rebound after cessation of fingolimod can
occur regardless of age, whether relapsing or progressive, even
after short treatment periods. It mostly follows discontinuation for
reasons other than lack of efficacy. The fulminant enhancement
pattern across all stages and duration of disease suggests wide-
spread blood-brain-barrier dysfunction, which may provide key
insights into MS pathophysiology. Our analysis may inform
patient counselling and strategies to manage this syndrome.
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EP1669

“We’ll test your blood for an infection that might kill
you” - a qualitative study describing how risks of disease
modifying treatment are communicated to people with
relapsing multiple sclerosis

journals.sagepub.com/home/msj

A. Manzano!, I. Eskyte!, G. Pepper?, H.L. Ford3, H.L.

Bekker!, J. Chataway*, K. Schmierer®, D. Meads', E.J.D.
Webb!, S. Pavitt!

1University of Leeds, 2Shift.ms, 3Leeds Teaching Hospitals NHS
Trust, Leeds, *University College London, SBlizard Institute,
Barts and The London School of Medicine and Dentistry, Queen
Mary University London, London, United Kingdom

Background: The number of disease modifying treatments
(DMTs) for people with relapsing multiple sclerosis (pwRMS)
continues to increase. Involving pwRMS in disease management
decisions to start, choose between, or switch DMTS, requires pro-
vision of evidence-based information about treatments’ short and
long-term benefits and risks.
Goal: To identify how risks and benefits of DMTs are communi-
cated to pwRMS making decisions about the management of their
MS.
Methods: Qualitative interviews (n=30) with pwRMS and focus
groups (n = 17, neurologists, MS nurses, pwRMS). Data was ana-
lysed within and across sources using thematic framework
analysis.
Results: Four meta-themes were identified. 1) Multiple decisions:
Each choice is emotionally hard and nested in multiple decisions
(lifestyle changes). First treatment choices are made when DMT
and RMS understanding is limited. Switching DMT is character-
ised by concerns about progression, and less DMT availability. 2)
Multiple uncertainties. Decisions are made in a clinical context
defined by MS heterogeneity, fluctuating unpredictability, and
DMTs which do not completely reduce attacks. 3) Multiple risks.
Most DMTs are associated with long term risks. The probabili-
ties and types of risks vary and are not always well quantified.
Small risk of death is recalled by pwRMS as oversimplified and
overemphasised whilst higher likelihood of co-morbidity (thyroid
autoimmunity, hepatotoxicity) appears less likely to be empha-
sised in consultations. As disability evolves, DMTs previously
considered “too risky” are often re-visited and then considered
“worth the risk”. 4) Multiple trade-offs. Major clinical change,
such as loss of mobility, and/or significant life events (parenthood
and employment), impact on trade-offs along the life course.
Conclusions: PWRMS trade off a complex set of interrelated DMT
risks and benefits at multiple interrelated decision points. There is
variation in how information is given and little guidance to support
reasoned decision making. This project aims to improve the deci-
sion making process for pwRMS and health professionals.
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EP1670

Early onset autoimmune manifestations after
alemtuzumab treatment for multiple sclerosis: a single-
center cohort study

A. Vakrakou!, D. Tzanetakos!, S. Valsami2, M.
Anagnostouli!, E. Andreadou!, M.E. Evangelopoulos', G.
Koutsis!, C. Chrysovitsanou!, I. Tzartos!, I. Gialafos', A.
Dimitrakopoulos!, C. Kilidireas'

!Eginition Hospital, *Aretaeio Hospital, University of Athens,
Athens, Greece

Alemtuzumab has been demonstrated to reduce the risks of relapse
and accumulation of sustained disability in MS-patients compared
to B-interferon. With alemtuzumab autoimmune side-effects com-
monly affect the thyroid (20-30%) and usually occur during the
first three after treatment. Recent data have shown that mild neu-
tropenia is observed in 16% of MS-patients whereas severe neutro-
penia occurred in 0,6 %. We aimed to evaluate the serological
parameters, rate, timing of the development of autoimmune mani-
festations after the first-year of alemtuzumab treatment for MS in
our cohort study. We analyzed prospectively clinical and serologi-
cal data from 16 MS-patients treated with alemtuzumab with
median follow-up of 28-months. Four out of sixteen patients (25%)
developed thyroid dysfunction after a mean of 11-months follow-
ing the first alemtuzumab treatment. One patient developed
Graves’ disease with increased anti-TSI antibodies (11™"-month)
and another developed Hashimoto’s disease (12%h-month).
Hypothyroidism in the absence of antibodies was noticed in one
patient (13%-month), whereas another patient showed high titers of
anti-TG antibodies (6'-month) with normal levels of thyroid hor-
mones. One patient developed generalized erythema-multiforme
(2%h-month) which resolved after prezolon and antihistamine treat-
ment. Finally, 70-days after the last alemtuzumab-administration
one patient displayed neutropenia (500 neutrophils/uL) in the
absence of B-cells (0,6% of total lymphocytes), low values of
CD4-T-cells (6,6%) and predominance of CD8-T-cells (48%) and
NK-cells (47%) with large-granular lymphocytes (LGL) predomi-
nating in the blood-smear examination. Due to prolonged neutro-
penia (5-days) the patient was placed on low-dose corticosteroids
leading to sustained remission. Autoimmunity following alemtu-
zumab therapy in MS appears to occur as part of an immune-recon-
stitution syndrome. A range of hematologic, dermatological and

Muttiple Sclerosis Journal 2018; 24: (S2) 738-980

thyroid side-effects we observed. Patients experienced an early
thyroid impairment, a phenomenon that raises the need for regular
thyroid retesting every 3-months. The most intriguing feature con-
cerns the expansion of LGL cell population in the peripheral blood
of one patient that developed neutropenia.
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Hepatitis B reactivation in a patient with primary
progressive multiple sclerosis under ocrelizumab
treatment

M.R. Ciardi!, M. Iannetta!, M.A. Zingaropoli!,

S. Pontecorvo?, R. Annecca?, M. Di Folco?, C.M.
Mastroianni!, V. Vullo!

IPublic Health and Infectious Diseases, Sapienza University,
’Department of Human Neuroscience, Sapienza University of
Rome, Rome, Italy

Ocrelizumab is a disease-modifying therapy (DMT) belonging to
the family of anti-CD20 monoclonal antibodies. This drug targets
B cells expressing the CD20 receptor and has been recently
approved for the treatment of primary progressive (PP) and relaps-
ing (R) multiple sclerosis (MS). Risk of infections is increased
during ocrelizumab treatment. Although Hepatitis B virus (HBV)
reactivation is considered a possible event because of the evi-
dences coming from similar DMT targeting B cells, no cases of
HBYV reactivation have been reported for ocrelizumab, so far.
Here we describe the first case of HBV reactivation in a patient
under ocrelizumab treatment. A 60-year-old Caucasian male
affected by PPMS since 2012, with an expanded disability status
scale of 6.5 and previously treated with azathioprine, was started
on ocrelizumab in February 2018, receiving two administrations
of the drug (15 days apart). Pre-ocrelizumab serologic tests
showed the presence of antibodies against HBV surface and core
antigens (HBsAb and HBcAb, respectively), while HBV surface
and e antigens (HBsAb and HBeAg, respectively) and antibodies
against HBV e antigen (HBeAb) were negative. Furthermore, pre-
ocrelizumab HBV-DNA was undetectable (< 20 IU/ml) and liver
enzymes were within normal ranges. Considering the status of
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HBYV inactive carrier, ocrelizumab treatment was started and HBV
infection was monitored with monthly determination of liver
enzymes and HBV-DNA, according to a pre-emptive approach.
After one month the patient was asymptomatic, liver enzymes
remained unchanged, while HBV-DNA became detectable (41 IU/
ml). After two months HBV-DNA increased to 132 [U/ml, while
liver enzymes remained within normal ranges and patient was still
asymptomatic. A treatment for HBV infection with entecavir 0,5
mg once daily was started. The patient is currently under follow-
up and HBV-DNA will be assessed monthly. HBV genotyping is
underway for resistance mutation detection. Ocrelizumab should
be re-administered in three months.

Ocrelizumab can reactivate HBV infection in PPMS patients.
HBV-DNA monthly assessment is a valid method to detect pre-
clinical HBV reactivation, in HBsAg negative, HBV-DNA nega-
tive and HBcAD positive subjects under ocrelizumab treatment. A
pre-emptive approach could be an effective strategy for the man-
agement of patients with HBV reactivation risk. Prompt treatment
with HBV specific nucleoside analogues can limit virus reactiva-
tion, avoiding ocrelizumab discontinuation.
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Maria Antonella Zingaropoli: nothing to disclose
Simona Pontecorvo: nothing to disclose
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A case of immune-mediated encephalitis related to
daclizumab therapy

M. Devlin!, A. Swayne'23, C. O’Gorman', M. Newman®,

H. Brown!, T. Robertson’, C. Airey!, S. Blum!-23

!Department of Neurology, Princess Alexandra Hospital,
Brisbane, °Mater Centre for Neuroscience, Mater Hospital
Brisbane, South Brisbane, 3University of Queensland,
4Department of Immunology, Princess Alexandra Hospital,
SAnatomical Pathology, Pathology Queensland, Brisbane, QLD,
Australia

This report will detail a case of immune-mediated encephalitis
in the context of daclizumab therapy. Daclizumab is a human-
ised monoclonal antibody which, prior to its recent worldwide
withdrawal due to safety concerns, was utilised as a disease
modifying therapy in relapsing-remitting multiple sclerosis. The
withdrawal of this therapy was prompted by concerns over
twelve cases of serious immune-mediated adverse reactions in
the central nervous system. We report an additional case, includ-
ing clinical data and results of neuroimaging, CSF examination
and brain biopsy

Disclosure
For all authors: Nil to declare.
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Brain atrophy estimation from incomplete clinically-
acquired MRI scans - a validation of the MS
‘Frankenstein” approach

A. Pitiot!, M. Clarke?3, P.S. Morgan*, N. Evangelou’
Laboratory of Image & Data Analysis, Ilixa Ltd, School of
Psychology, University of Nottingham, 3Clinical Neurology,
“Medical Physics, Nottingham University Hospitals NHS Trust,
*Division of Clinical Neuroscience, University of Nottingham,
Nottingham, United Kingdom

Introduction: Brain atrophy is a promising marker of future dis-
ability in multiple sclerosis (MS) and is currently used as an out-
come measure in clinical trials. As patients undergo frequent MRI
exams, it would be beneficial if clinical scans could be exploited
for research purposes. Unfortunately, scanners, protocols, and
sequences vary substantially across MS centres and scan quality is
adversely affected by time and cost constraints. In particular, we
found that the brain is often not fully imaged, e.g. 84% of 76 ran-
domly selected T1-weighted scans acquired on 5 scanners in 3
hospitals in the East Midlands had missing slices. This negatively
impacts atrophy estimation approaches, such as SIENA. We pre-
viously proposed a SIENA-based method able to deal with miss-
ing slices (Pitiot et al. 2017). Here we report results of a
preliminary validation study.

Methods: We selected 27 patients (2 CIS, 23 RRMS, 1 PPMS, 1
SPMS) from the Nottingham MS clinic who had at least two T1w
scans acquired at different time points, with different protocols
and brain coverages. We also simulated cases by cutting a varying
number of slices from two complete T1w clinical scans from a
healthy control (PSM). In all cases we created two “Frankenstein”
scans by combining the potentially incomplete ones with a full
scan from either the same patient or a different patient when nec-
essary. We obtained brain atrophy maps from SIENA, visually
assessed them for quality control, and estimated annual atrophy
rates.

Results: For the real patients, mean age at the time of the first
clinical scan was 35.24 years (+8.66) and mean scan interval was
4.78 years (£2.38). PSM scans’ were acquired 7 years apart, with
the number of missing slices in either or both scans ranging from
0% to 20%. SIENA was unable to process any of the original pairs
of scans but could adequately handle 13 Frankenstein patient
cases (50%) and all PSM cases (100%). For the patients, the aver-
age annual atrophy rate was -0.26%, and -0.19% (+0.03%) for
PSM.

Conclusions: We previously proposed an approach enabling
SIENA to estimate atrophy in clinical scans with missing slices.
The estimated atrophy rates are in keeping with the literature for
patients and very tightly grouped for the simulated cases. This
suggests great promise for the analysis of abundant clinical data.
Pitiot et al. (2017). Brain atrophy estimation from incompletely
acquired clinical MR scans in multiple sclerosis. Poster presented
at ECTRIMS-ACTRIMS, Paris.
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Using label-free NAD(P)H-FLIM to monitor effect of
teriflunomide on NOX enzyme activation in CNS cells

H. Radbruch!, C. Ulbricht!, R. Leben?, R. Mothes!, R.
Niesner?

I Neuropathology, Charite - Universitatsmedizin Berlin,
2Biophysical Analytics, DRFZ, Berlin, Germany

Introduction: In Multiple Sclerosis therapy an immunomodula-
tory effect was attributed to teriflunomide. It is known to block the
de novosynthesis of pyrimidine in mitochondria by reversibly
inhibiting the enzyme dihydroorotate-dehydrogenase (DHODH).
In adult healthy mice high levels of DHODH activity were meas-
ured in the central nervous system (CNS). Besides, astrocytes and
microglia - as CNS resident cell subsets - play a pivotal role dur-
ing the inflammatory response once the disease has been initiated
by lymphocytes and macrophages originating from the periphery
in MS and EAE.

Objectives: We want to analyse whether these CNS components
are affected by teriflunomide, especially the potential induction or
inhibition of NOX enzymes activity in the tissue.

Methods: We recently developed a label-free analysis method
(NADP(H)-FLIM) by which we can monitor cell function
invivo to identify the cellular sources of oxidative stress in the
CNS of mice. In this way, we analysed in the presented study
effects of teriflunomide on NOX activation levels of CNS cells
ex vivo in slice cultures of healthy mice (basal and after
stimulation).

Results: In our ex vivo slice culture model, the contribution of
astrocytes to oxidative stress within the tissue is equivalent to the
contribution of the traditional phagocytes as microglia and mac-
rophages after stimulation, thus reflecting the role of astrocytes as
central contributors to oxidative stress in the acute and chronic
phases of EAE. Interestingly we could not detect any increase or
decrease of NOX enzyme activation after incubation of the tissue
with teriflunomide in any analysed cell type in our ex vivo model.
Conclusion: We think that our results support the understanding
of the direct effect of teriflunomide on astrocytes and microglia,
especially regarding oxidative stress. It seems that teriflunomide
is in our artificial model not directly anti-oxidative in the absence
of overt inflammation. But regarding the drug safety we can also
confirm that teriflunomide is not additionally inducing NOX acti-
vation in the cultured CNS tissue. A potential effect considering
functional consequences of directly reducing neurodegeneration
and promoting myelin preservation and repair in MS patients has
to be evaluated in the future.

Disclosure
The study was supported by Sanofi-Genzyme to H.R. and R.N.;
R.M., R.L. and C.U. have nothing to declare.

Muttiple Sclerosis Journal 2018; 24: (S2) 738-980

EP1675
Deep learning for cell-specific high-throughput
quantification of oligodendrocyte ensheathment

Y K. Xu, D. Chitsaz, Q.L. Cui, R.A. Brown, M.A.
Dabarno, J.P. Antel, T.E. Kennedy
McGill University, Montreal, QC, Canada

Introduction: Reducing myelin injury and enhancing myelin
repair are central therapeutic objectives in reversing the progres-
sion of multiple sclerosis. Despite the unique identifiable structure
of myelin, elaborated by oligodendrocytes (OL), quantifying the
injury and repair responses of OLs on a large-scale still poses a
significant challenge to researchers. The lack of high-throughput
systems capable of extracting cell-specific morphological infor-
mation has impeded the screening and development of therapeu-
tics aimed at promoting myelin protection and repair.

Objective: To establish automated quantitative approaches that
eliminate the time for image acquisition and analysis while suc-
cessfully matching human analytic quality in assessing OL
ensheathment.

Methods: We developed our analytic systems using post-natal rat
oligodendrocyte progenitors cultured in nanofiber multi-well
plates. The sensitivity of the system to detect biologically relevant
effects was validated by treating the cells with brain-derived neu-
rotrophic factor and platelet-derived growth factor to enhance and
reduce the number of ensheathing OLs respectively.

Results: We first generated a classic algorithmic approach that
used the basic morphological characteristics of OL ensheathments
to assess the myelinating potential of OLs. Next, we improved on
the classic algorithmic approach by combining automated imag-
ing with deep learning techniques. Our deep learning approach
employed a convolutional neural network that followed a “UNet”
architecture to learn cell-specific information. During training, the
UNet was presented with images appended to single nuclei masks
so that the network could learn to associate ensheathments to spe-
cific cell nuclei rather than identify ensheathments globally.
Through validation on cell-specific and whole-image levels, we
demonstrate that both approaches match the accuracy of human
segmentations on several parameters, including length distribu-
tions and number of sheaths formed per cell. The combination of
automated imaging and analysis offers a 5- and 20-fold increase in
whole-well analytic speed for the UNet and classic algorithmic
approaches respectively

Conclusion: By enhancing analytic speed without sacrificing
analytic quality we have developed a high-throughput system
capable of quantifying single-cell ensheathments. This new tech-
nology permits the detection of nuanced differences associated
with myelin injury and repair.
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White matter diffusion and myelin integrity improvement
after 6 months of fingolimod treatment in relapsing-
remitting multiple sclerosis

S. Bezukladova!, J. Tuisku?, M. Sucksdorff23, V.
Saunavaara?*, T. Paavilainen, E. Rissanen?3, J.O.

Rinne23, L. Airas?

I4bo Akademi University, *Turku PET Centre, 3Division

of Clinical Neurosciences, Turku University Hospital and
University of Turku, *Department of Medical physics, Turku
University Hospital, Medical Imaging Centre of Southwest
Finland, Turku University Hospital and University of Turku,
Turku, Finland

Background: Conventional magnetic resonance imaging (cMRI)
is mainly used for evaluation of lesional inflammatory activity
and diffuse atrophy in diagnosis and follow-up of MS (multiple
sclerosis). However, diffusion tensor imaging (DTI) can reveal
microstructural alterations in the normal appearing white matter
(NAWM), undetectable in conventional MRI.

Objectives: To evaluate structural brain changes, using DTI, in
patients with relapsing-remitting multiple sclerosis (RRMS) dur-
ing 6 months of fingolimod treatment.

Methods: 10 RRMS patients (28-53 years, 10 female, 1 male)
and 15 healthy controls (HC, 21-51 years, 9 female, 6 male),
were imaged with 3T Philips Achieva MRI scanner. Scanning
protocol included 3D Tl-weighted and T2-weighted fluid-
attenuated inversion recovery sequences and DTI with 64 direc-
tions (resolution 2x2x2 mm). T2 hyperintense lesions were
segmented with Lesion Segmentation Tool and extracted from
WM to yield NAWM masks. The mean values of diffusion sca-
lars, fractional anisotropy (FA), mean (MD), axial (AD) and
radial (RD) diffusivities, were calculated with ExploreDTI
within whole NAWM and segmented white matter WM regions
(deep WM, cingulate, frontal, temporal, occipital, parietal). The
extent of white matter damage was also analyzed using tract-
based spatial statistics (TBSS). Voxel-wise TBSS analysis was
implemented with threshold-free cluster enhancement method
(TFCE), with family-wise error correction and threshold of p <
0.05.

Results: After 6 months of fingolimod treatment, mean FA was
significantly increased (p =0.02) and mean RD decreased
(p=0.04) in cingulate WM of RRMS patients. TBSS analysis
showed that 18.1% of NAWM skeleton voxels of RRMS subjects
had significantly decreased FA at baseline imaging compared to
HC. This number decreased to 3.7% of voxels after 6 months of
fingolimod treatment, compared to HC. The extent of voxels with
significantly increased RD was 17.7% and 11.1%, respectively.
Meanwhile, there were no significant changes in the T2 lesion,
NAWM or GM (grey matter) volumes during the 6 months.
Conclusion: The results suggest improvement in microstructural
white matter integrity in RRMS patients after 6 months of fingoli-
mod treatment with concomitantly unchanged cMRI parameters.
This indicates, that DTI could be used as a sensitive imaging bio-
marker in longitudinal studies to evaluate treatment response in
the NAWM in MS.
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DTH and MOG EAE using TSPO-PET imaging
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Introduction: Dimethylfumarate (DMF) is a therapeutic for mul-
tiple sclerosis (MS). The exact mechanism of action is still
unknown, however, DMF is thought to promote Th2 polarization
of T-cells.

Objectives: The objective of this study was to determine the effi-
cacy of DMF therapy in two different types of focal EAE
models.

Aims: Longitudinal positron emission tomography (PET) imag-
ing was performed using the translocator protein (18 kDa, TSPO)
-tracer [18F]GE-180 to detect the progression of neuroinflamma-
tion during therapy.

Methods: Delayed type hypersensitivity (DTH) and a myelin oli-
godendrocyte glycoprotein (MOG) EAE rat models were induced
by peripheral activation of the immune system and by injecting
antigens in a stereotaxic operation. The rats were treated orally
twice daily before the lesion formation (starting on day 0 after
lesion induction) either with H20 (control group n = 4) or with
DMF (15mg/kg) diluted in 0.08% methocel and water (n = 4). The
animals were imaged with [18F]GE-180 on days 0, 7, 14, and 33
(DTH), or on day 14, 33 or 56 (MOG), and the binding potential
(BPND) was calculated.

Results: DMF reduced the BPND in the treated animals in the
DTH-model when compared to the control animals at day 7 (two-
tailed unpaired t-test, p=0.031) and at day 33 (p = 0.040), but not
at day 14 (p = 0.66). In the MOG-model the treatment showed a
trend towards decreased inflammation in the treated animals at
day 14 (p = 0.088). The analysis of histological events is still
on-going.
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Conclusions: DMF reduces neuroinflammation in the DTH-
model after 7 and 33 days of treatment, but at day 14 it did not
seem to inhibit lesion formation. In the MOG-model treatment
effect was not detected at day 14 or day 33. The research leading
to these results has received funding from the European Union'’s
Seventh Framework Programme (FP7/2007-2013) under grant
agreement n° HEALTH-F2-2011-278850 (INMiND). The study
was supported by Biogenldec, GE Healthcare and the Swedish
Cultural Foundation in Finland.

Disclosure

Vainio S K: nothing to disclose

Dickens A M: nothing to disclose

Lopez-Picon F R: nothing to disclose

Eskola O: nothing to disclose

Solin O: nothing to disclose

Rinne J: Dr. Rinne serves as a neurology consultant for CRST Oy
(Clinical Research Services Turku).

Airas L: Dr. Airas has received honoraria from Biogen, F.
Hoffmann-La Roche Ltd, Genzyme, Merck Serono and Teva, and
institutional research grant support from Biogen, Genzyme,
Merck Serono and Novartis.

Anthony D C: nothing to disclose

Haaparanta-Solin M: nothing to disclose

EP1678
Comparative analysis of natalizumab versus fingolimod
by including cortical lesions into NEDA-3 concept

M. Puthenparampil!, L. Federle?, C. Cazzolal, S.

Zywicki!, S. Miante!, E. Stropparo!, F. Rinaldi!, P.

Perini!, P. Gallo!

!Multiple Sclerosis Centre | Department of Neuroscience DNS,
Universita degli Studi di Padova, Padova, ?Ospedale San
Bortolo ULSS 8 Berica, Vicenza, Italy

Introduction: Cortical lesions (CLs) are typical of multiple scle-
rosis (MS) and have been recently incorporated into the MRI
diagnostic criteria for MS. Up to date no study has included CLs
into the “No Evidence of Disease Activity” (NEDA) status.
Objective. We evaluated the occurrence of NEDA3+CLs in
relapsing remitting MS (RRMS) patients treated with natalizumab
and fingolimod.

Methods: Natalizumab or fingolimod treated RRMS patients
were enrolled in a 2-year longitudinal study with clinical and MRI
evaluations performed biannually and annually, respectively. MRI
examination included the 3D-double inversion recovery (DIR)
sequence to detect CLs. NEDA3+CLs condition was evaluated at
baseline (TO) and then annually (T1 and T2).

Results: Eighty-six propensity-matched RRMS patients were
included in the study. At T2, NEDA3+CLs was achieved in 72.2%
of natalizumab and 11.1% of fingolimod treated patients (p<
0.005), as also confirmed by the survival analysis (p< 0.005). This
difference was mainly explained by the significantly different
impact of treatment on CLs accumulation, namely, 11.1% of
natalizumab-treated and 61.1% of fingolimod-treated MS patients
presented new CLs (p< 0.005). At T2, but not at T1, the
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occurrence of new WM lesions was lower in natalizumab- than in
fingolimod-treated patients (p< 0.05). NEDA-3 survival analysis
disclosed a trend in favour of natalizumab (p=0.070).
Conclusion: The inclusion of CLs in the NEDA status highlighted
the higher efficacy of natalizumab compare to fingolimod in sup-
pressing focal demyelinating lesions, especially in the cortex of
MS patients.

Disclosure

Puthenparampil Marco received travel grant from Novartis,
Almirall, Genzyme, Biogen Idec, Teva and Sanofi Aventis; he
has been consultant for Genzyme and Biogen Idec. Federle Lisa
reports grants and personal fees from Novartis, grants and per-
sonal fees from Genzyme Sanofi, grants and personal fees from
Biogen Italia, grants and personal fees from Almirall, grants and
personal fees from Teva, grants and personal fees from Merck
Serono, outside the submitted work. Cazzola Chiara, Sofia
Zywicki and Erica Stropparo have nothing to disclose. Rinaldi
Francesca serves as an advisory board member of Biogen-Idec
and has received funding for travel and speaker honoraria from
Merck Serono, Biogen Idec, Sanofi-Aventis, Teva and Bayer
Schering Pharma. Perini Paola has received funding for travel
and speaker honoraria from Merck Serono, Biogen Idec, Sanofi-
Aventis, and Bayer Schering Pharma and has been consultant for
Merck Serono, Biogen Idec and Teva. Gallo Paolo has been a
consultant for Bayer Schering, Biogen Idec, Genzyme, Merck
Serono and Novartis; has received funding for travel and speaker
honoraria from Merck-Serono, Biogen Idec, Sanofi-Aventis,
Novartis Pharma and Bayer-Schering Pharma, Teva; has
received research support from Bayer, Biogen Idec/Elan,
MerkSerono, Genzyme and Teva; and has received research
grant from the University of Padova, Veneto Region of Italy, the
Italian Association for Multiple Sclerosis, the Italian Ministry of
Public Health.

EP1679

PROMIS (a prospective, non-interventional study in

US patients with relapsing-remitting multiple sclerosis
treated with alemtuzumab in routine clinical practice):
interim results on treatment history and satisfaction with
alemtuzumab

B.O. Khatri!, J. Morawski?, L. Chung?, E. Poole?, D.

Bury?

IThe Regional MS Center & The Center for Neurological
Disorders at the Wheaton Franciscan Healthcare, Milwaukee,
WI, 2Sanofi, Cambridge, MA, United States

Introduction: In phase 3 studies, alemtuzumab significantly
improved clinical, MRI, and quality-of-life outcomes vs SC IFN
beta-1a over 2 years (y) in RRMS patients, and remained effica-
cious up to 6 y. Patient-reported outcome (PRO) measures are
increasingly used to understand patients’ satisfaction with MS
therapies.

Aims: To report interim results on treatment history and patient-
reported treatment satisfaction in patients receiving alemtuzumab
in clinical practice.
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Methods: PROMIS is an ongoing 1-y, real-world, prospective,
non-interventional, online PRO study of adults with RRMS in the
USA who had initiated alemtuzumab treatment; a 1-y follow-up
study will also be performed. Patients were recruited from the MS
One-to-One support program under a separate protocol requiring
informed consent. Patients provided their baseline (BL) demo-
graphics, disease history, and treatment history (including most
recent MS therapy and reason for discontinuation), and their level
of treatment satisfaction using the Treatment Satisfaction
Questionnaire for Medication version 1.4 (TSQM; assesses Side
Effects, Effectiveness, Convenience and Global Satisfaction
domains; scale 0-100 in each domain; higher scores indicate
greater satisfaction). This interim analysis focused on treatment
satisfaction at Month (M) 7.

Results: Of the 171 patients included in the interim analysis
(mean age 44.8 years; 72.5% female), 97.7% had taken another
MS therapy before initiating alemtuzumab, including natalizamab
(38.3%), dimethyl fumarate (22.7%), fingolimod (16.2%), glati-
ramer acetate (15.0%), and interferon beta (7.8%). Main reasons
for discontinuing therapy included side effects, medication not
working, and worsening of MS symptoms. The mean BL TSQM
Effectiveness score (on previous therapy prior to start of alemtu-
zumab) was 52.7, increasing to 64.0 at M7 (P< 0.0001) after
alemtuzumab initiation. The mean Side Effects score increased
from 72.2 to 81.1 (P=0.0007), the mean Convenience score
increased from 67.0 to 70.9 (P=0.0388), and the mean Global
Satisfaction score increased from 50.0 to 68.4 (P< 0.0001).
Conclusion: In this interim analysis, patients reported significant
improvement in treatment satisfaction across all 4 domains of the
TSQM 7 months after alemtuzumab initiation, compared with
their previous therapies (or no therapy). It will be important for
patients to complete the full alemtuzumab regimen (2 courses) to
allow accurate assessment of benefit.

Disclosure

BOK: Consulting/speaking fees (Acorda, Avanir, Bayer, Biogen,
EMD Serono, Genentech, Mallinckrodt, Novartis, Sanofi, Terumo
BCT, and Teva). JM, LC, and EP: Employees of Sanofi. DB:
Contract employee of Sanofi. STUDY SUPPORT: Sanofi.

EP1680

Elevated neurofilament light chain levels in progressive
multiple sclerosis effectively reduced by cladribine
treatment

0.Yildiz!, Z. Mao?, A. Adams?, N. Dubuisson?, K. Allen-
Philbey*, G. Giovannoni!, A. Malaspina!, D. Baker?, S.
Gnanapavan'!, K. Schmierer!

INeuroscience, Blizard Institute, Barts and The London
School of Medicine and Dentistry, Queen Mary University
London, ?Neuroscience, Blizard Institute, 3Neuroradiology,
“Neuroscience, Barts and The London School of Medicine &
Dentistry, London, United Kingdom

Introduction: Evidence suggests people with progressive multiple

sclerosis (pwPMS) may benefit from immunomodulatory disease
modifying treatment (DMT). However, only one such treatment

journals.sagepub.com/home/msj

(ocrelizumab) has been licensed. The difficulty assessing treatment
outcome in pwPMS may be an important cause for the lack of
respective DMT. The concentration of neurofilaments in the cere-
brospinal fluid provides a substrate of neuro-axonal damage, and
both neurofilament light (NfL) and heavy chain levels have been
used as outcome indices, and to guide treatment choices.
Objectives: We explored the value of NfL as a marker for treat-
ment success in pwPMS treated with cladribine.

Methods: Here, we report our experience treating two pwPMS
with subcutaneous cladribine undergoing cerebrospinal fluid
(CSF) Nfl testing, alongside MRI and clinical follow-up, before
and after treatment.

Results: CSF samples obtained before and after treatment
revealed substantial reduction of NfL levels in both cases (from
1700pg/ml to 453pg/ml in case 1, and from >10.000pg/ml to
525pg/ml in case 2), corroborating the MRI detectable drop in
disease activity.

Conclusions: The level of NfL seems to be a sensitive index of
treatment success in pwPMS. Cladribine, or the oral prodrug
preparation (Mavenclad®) that has recently been licensed (in
Europe) for relapsing MS, may be an effective treatment option
for people at an advanced stage of MS.

Disclosure

Ozlem Yildiz, Zhifeng Mao, Ashok Adams, Dubuisson Nicolas,
Kimberley Allen-Philbey, Andrea Malaspina, David Baker: noth-
ing to disclose.

Sharmilee Gnanapavan has received travel support and consul-
tancy fees from Biogen, Novartis, Teva, Pfizer, and support from
Sanofi-Genzyme and Takeda.

Gavin Giovannoni has received fees for participation in advisory
board for AbbVie Biotherapeutics, Biogen, Canbex, Ironwood,
Novartis, Merck, Merck Serono, Roche, Sanofi Genzyme,
Synthon, Teva and Vertex; speaker fees from AbbVie, Biogen,
Bayer HealthCare, Genzyme, Merck Serono, Sanofi-Aventis and
Teva. Research support from Biogen, Genzyme, Ironwood,
Merck, Merck Serono, Novartis and Takeda.

Klaus Schmierer has been a principal investigator of trials spon-
sored by Medday, Novartis, Roche and Teva and involved in trials
sponsored by Biogen, Sanofi-Genzyme, BIAL, Cytokinetics, and
Canbex; has received research support from Biogen and Novartis,
and honoraria and meeting support from Biogen, Lipomed, Merck
Serono, Novartis, Roche and Teva.

EP1681

Tolerability and persistence in therapy with PEGylated-
IFN: results from a multicentric observational study in
northern Italy

P. Annovazzi!, G. Mallucci?, V. Torri Clerici?, M.

Ronzoni*, N. De Rossi®, A.M. Pietroboni®, V. Mantero’,

E. Susani®, M.L. Fusco?, L. Abate!?, D. Baroncini'!,

S. Tonietti!!, N-LoGiSM (Young Neurologists of MS
Centres in Lombardy)

IMS Centre, ASST Valle Olona - P.O. di Gallarate, Gallarate
(VA), 2Inter-Department Multiple Sclerosis Research

Centre, IRCCS Mondino Foundation, Pavia, 3Department of

Multiple Sclerosis Journal 2018; 24: (S2) 738-980



950

ePosters 24(S2)

Neuroimmunology and Neuromuscular Diseases, Neurological
Institute C. Besta IRCCS Foundation, Milano, *Neurology

Unit, ASST Rhodense, Garbagnate M.se (MI), >MS Centre,
Montichiari Hospital, Montichiari (BS), °Neurology Unit,
Department of Pathophysiology and Transplantation, University
of Milan, Dino Ferrari Center - Fondazione Ca Granda,
IRCCS Ospedale Maggiore Policlinico, Milano, "Neurological
Department, ASST Lecco, Lecco, $Neurosciences Department,
Niguarda Ca’ Granda Hospital, Milano, *Deptartment of
Neurology, S. Gerardo Hospital and University of Milano-
Bicocca, Monza, 1°Neurological Unit, ASST Valtellina e
Altolario, Sondrio, ''Neurology Unit, ASST Santi Paolo e Carlo
- PO San Carlo Borromeo, Milano, Italy

Objectives: PEGylated Interferon (PEG) pivotal trials in Multiple
Sclerosis (MS) have shown its favourable efficacy and tolerability
profile. Aim of this study is to confirm these data in a real-life set-
ting and understand predictors of good tolerability and persistence
in therapy.

Materials and methods: We invited MS centres in Lombardy to
prospectively follow MS patients who started PEG in the two-
year span 2015-2016, recording demographic and clinical features
and laboratory tests results.

Results: 251 patients (166F) were enrolled from 9 MS centres
(mean age 42.1 + 10.6 years (y)), mean disease duration 11.2 + 7.8
y). Mean ARR in the two y before PEG was 0.2 + 0.2; median base-
line EDSS was 1.5. 31/251 patients were treatment naive and
94/251 started PEG switching from Interferon (IFN) once a week
(IFN-1w), 109/251 switched to PEG from IFN multiple times a
week (IFN-mw), while 17/251 switched from other therapies. Mean
follow up was 21 + 5.1 months. 178/251 patients reported Adverse
Events (AEs): 60% (n=151) complained of flu-like syndrome
(FLS) (in 46 cases leading to PEG discontinuation), and 27% of
skin reactions. FLS was reported more frequently by patients
switching from IFN-1w (74%), compared to patients previously
treated with IFN-mw (48%), naive (61%) or other patients (59%)
(p=0.03). Other notable AE included blood test count abnormalities
(2%, in 3 cases leading to discontinuation) and elevation in transam-
inases (3%, 3 leading to discontinuation). 94/251 patients stopped
PEG: 65 for AEs, 6 for pregnancy and 23 for disease activity. 29%
of the patients switching from IFN-1w stopped PEG, with respect to
patients previously treated with IFN-mw (14%), naive (6%) or
other patients (41%). Predictors of non-persistence in therapy were
switching to PEG from IFN-1w (HR 0.31, 95% CI: 0.06-0.86, p =
0.001), but not gender, age, disease duration, baseline EDSS or the
number of previous therapies. Among patients switching to PEG
from IFN-mw no increase in the relapse rate was observed.
Discussion and conclusion: Despite the limitations of an open
label study, our data seem to confirm the good tolerability profile
of PEG. Switching from non-PEGylated IFN to PEG does not
seem to affect relapse rate. Persistence in PEG is maximized in
patients whose previous IFN regime was of high frequency, sug-
gesting that the benefit of a sharp decrease in the number of injec-
tions overwhelms PEG side effects.

Disclosure
PA received honoraria for lecturing and participation in advisory
boards, and/or travel expenses for attending congresses and
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Roche and Novartis.
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Serono, received funding for traveling and honoraria for speaking
or writing from Teva, Biogen, Genzyme, Merk-Serono and
Almirall. She received support for research project by Almirall.
NDR received speaker honoraria from Biogen Idec, Sanofi-
Genzyme, Novartis; received funding for participation in advisory
board to Novartis and Genzyme-Sanofi and for travel to scientific
meetings and congresses from Biogen Idec, Teva, Sanofi-Genzyme,
Roche, Almirall and Novartis
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Merck, Biogen, Teva, Sanofi-Genzyme, Roche and Novartis

CB served on the scientific advisory board for Merck
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boards, and/or travel expenses for attending congresses and meet-
ings from Merck, Teva, Sanofi-Genzyme, Almirall, and Novartis.
ST received honoraria for lecturing from Teva and Sanofi-
Genzime, for writing from Teva, for participation in advisory
boards from Merck and Biogen and for travel expenses for attend-
ing congresses and meetings from Merck, Biogen, Teva, Sanofi-
Genzyme and Novartis.
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EP1682

Comparative efficacies of dimethyl fumarate and
fingolimod in quantitative radiographic disease measures
using clinical MRI

J. Feng!, K. Nakamura?, C. Hersh3, D. Ontaneda!

!Mellen Center for Multiple Sclerosis, Cleveland Clinic,
’Biomedical Engineering, Cleveland Clinic Foundation
Lerner Research Institute, *Lou Ruvo Center for Brain Health,
Cleveland Clinic, Cleveland, OH, United States

Background: Quantitative measures of radiographic disease
makers in multiple sclerosis (MS) are important in clinical trials
and in clinical practice, where clinical MRI scans are difficult to
standardize. DMF and FTY are oral disease-modifying agents
(DMT) that are effective in reducing relapse rate in randomized
placebo-controlled trials. Their comparative efficacies in quanti-
tative radiographic outcomes are unknown.

Objective: To quantify and compare dimethyl fumarate (DMF)
and fingolimod (FTY)’s effects on brain parenchymal fraction
(BPF) and T2 lesion volume (T2LV) using clinical MRI scans of
MS patients from a retrospective cohort.

Method: Available MRIs were collected from an existing clinical
practice cohort treated with DMF and FTY. Subjects with scans at
baseline, 12 month, and 24 months were sclected. Scans were
extracted and pre-processed. BPF and T2LV values were obtained
via a previously validated automated machine-learning algorithm.
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A propensity score (PS) model was built using baseline patient
characteristics. PS weighting was utilized to compare BPF and
T2LV values with linear regression models.

Results: Baseline BPF and T2LV were similar for DMF and FTY
groups (p = 0.445, p=0.861, respectively). PS adjustment achieved
good covariate balance between the two groups. At 24 months,
BPF was higher by 0.004 in FTY group as compared to DMF (p =
0.020). Although FTY group has 0.324ml less T2LV as compared
to DMF at 24 months, there was no statistically significant differ-
ence in T2LV between the two groups (p = 0.741).

Conclusion: In a real world setting, automated imaging tech-
niques can successfully quantify radiographic disease measures
using clinical MRI scans. Both DMF and FTY treated grups
observed increases in T2LV and decreases in BPF at 24 months
compared to baseline. Patients who received FTY have slightly
less brain atrophy at 24 months compared to DMF group. There
was no statistically significant differences in T2LV between the
two groups.

Disclosure

Dr. Feng reports no financial disclosures.

Dr. Nakamura reports no financial disclosures.

Dr. Hersh has received personal compensation for consulting,
serving on a scientific advisory board, speaking, or other activities
with Biogen Idec, Novartis, Teva, and Genzyme..

Dr. Ontaneda has received consulting fees from Acorda
Therapeutics, Biogen Idec, Genzyme, Genentech, Malinckrodt
and Novartis; and research support from Genzyme and Novartis.
Dr. Ontaneda is also supported by grant from The Clinical and
Translational Science Collaborative KL2 program at Case Western
University School of Medicine (grant number KL2 TR000440).

EP1683

Favorable response to disease modifying treatments in
Chinese patients with relapsing multiple sclerosis - results
from a prospective registry in Hong Kong

C.K. Au, A. Ng, V. Mok, A. Lau
Department of Medicine and Therapeutics, Faculty of Medicine,
The Chinese University of Hong Kong, Hong Kong, Hong Kong

Background: Limited data exist regarding the response to disease
modifying treatments (DMTs) and their side effects in Chinese
patients with relapsing multiple sclerosis (MS).

Methods: Relapsing MS patients, who were prescribed approved
DMTs for MS, were identified from the prospective Chinese
University of Hong Kong - Multiple Sclerosis Registry
(CU-MSR). We included subjects who used DMTs for at least six
months to evaluate annualized relapse rate (ARR), including sub-
jects who were treatment-naive or switching from first-line agents.
Patients were evaluated by nurse and neurologist for all suspected
relapses, and all patient-reported side effects were recorded.
Results: We identified 64 subjects who were prescribed DMTs
between March 2013 to April 2018. The DMTs used were interfer-
ons (n=54, 84%) [interferon-beta-la subcutaneous (41, 64%);
interferon-beta-1a intramuscular (15, 23%); interferon-beta-1b
subcutaneous (4, 6%)] and fingolimod (27, 42%). The mean age
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was 29.4 +/- 9.6 years; 48 (75%) were female; disease duration
was 5.8 +/- 9.6 years, Expanded Disability Status Scale at drug
initiation was 2.0 +/- 2.0, and duration of DMTs used was 4.6 +/-
3.5 years.

For treatment-naive subjects, the ARR and relapse rate reduction
(RRR) were: interferon (ARR 2.18 to 0.74, RRR 60.0%, p<
0.001); fingolimod (ARR 5.86 to 0.32, RRR 94.5%, p< 0.05). For
subjects who switched to fingolimod as a second-line agent, the
ARR was reduced from 1.82 to 0.35 (RRR 80.7%, p< 0.001).
The commonest side effects were: interferons - flu-like symptoms
(42.6%), injection site reactions (33.3%), malaise (22.2%); fin-
golimod - liver derangement (3, 11.1%); grade 4 lymphopenia (3,
11.1%), herpes zoster infection (2, 7.4%), and significant brady-
cardia requiring prolonged first-dose monitoring (1, 3.7%).
Discussion: We found very favorable improvements in relapse
rates and good safety profiles to interferons and fingolimod
among Chinese MS patients. The higher RRR as compared with
published literatures could be due to the inclusion of clinically
definite MS patients with higher pre-treatment relapse rates.

Disclosure
The study is funded by Croucher Foundation and educational
grants from Novartis Pharmaceuticals.

Symptomatic treatment

EP1684
Italian botulinum toxin network study on the
management of spasticity in multiple sclerosis

M. Moccial?, J. Frau?, A. Carotenuto!, G. Coghe?, P.
Barbero*>, M. Frontoni®, M. Giovannelli’, C. Butera8,

C. Inglese’, E. Frasson®, P. Latino’, M. Osio'?, S.
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Bono!5, R. Eleopral®, V. Brescia Morra!

IMS Clinical Care and Research Centre, Department of
Neuroscience, University Federico II, Naples, Italy, ?University
College of London, Department of Neuroinflammation, Queen
Square MS Centre, London, United Kingdom, *Multiple
Sclerosis Center, Department of Medical Science and Public
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Luigi Gonzaga Hospital, Orbassano, 'Neurology Unit, Ordine
Mauriziano di Torino Hospital, Turin, ®Department of Human
Neuroscience, Sapienza University, Sant’Andrea University
Hospital, Rome, SDepartment of Neurology, Institute of
Experimental Neurology, Scientific Institute San Raffaele, Milan,
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for Chemical Denervation, Neurophysiology Unit, Department of

Neuro-Musculoskeletal and Sensory Organs, Careggi Hospital,
Florence, 1*Physical Medicine and Rehabilitation Unit, Popoli
Hospital, Pescara, ’Center for Botulinum Toxin Therapy,
Institute of Neurology, “Magna Graecia” University, Catanzaro,
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16GF Ingrassia Department, Multiple Sclerosis Center,
University of Catania, Catania, '’ Department of Neuroscience,
University “Federico II, Naples, *Neurology Unit, San
Filippo Neri Hospital, Rome, "°Neurology Unit, Department
of Neuroscience, ‘Santa Maria della Misericordia’ University
Hospital, Udine, Italy

Background: Spasticity can result in gait disorders, upper-limb
dysfunction and pain. Intramuscular injection of botulinum toxin
(BT) has proven efficacy for spasticity in multiple sclerosis (MS)
but, so far, little evidence is available on the use of BT in the clini-
cal management of MS. We aim to describe the use of BT in MS,
in relation to clinical features and concomitant treatments.
Methods: This is a retrospective observational study within 15
Italian BT network centres. Patients with MS and injected with
BT were included. We collected characteristics of BT injections,
MS features and concomitant treatments. Linear regression mod-
els were used to explore correlates of BT injections; different BT
formulations were included as covariates in the statistical
models.

Results: We included 281 MS patients (age 53.7+11.3 years;
female 59%; EDSS 6.5 [2.5-9.5]). Main goals of BT injection
were movement (43%), functioning (18%), pain (15%), hygiene
(15%), and ease in daily assistance (9%). Patients underwent
5.8+5.7 BT injections in the past, every 4.5+3.5 months; patients
with more injections in the past received higher BT dose
(Coeff=11.14; 95%CI=4.77/17.51; p=0.001). Higher BT dose was
associated with higher Expanded Disability Status Scale
(Coeft=48.40; 95%CI=21.70/75.11; p< 0.001) and with higher
Modified Ashworth Scale (Coeff=110.32; 95%CI=56.39/164.25;
p< 0.001). BT was the only treatment for spasticity in 48.8%
patients, whilst 51.2% patients were treated with 1.4+0.7 concom-
itant medications; higher BT dose was associated with more con-
comitant treatments, (Coeff=111.619; 95%CI=41.052/182.185;
p=0.002).

Discussion: This is the largest study conducted on the use of BT
in MS. BT in monotherapy can be used for spasticity-related
symptoms in MS, particularly in less-spastic patients at low dose.
Once disease severity increases, higher doses of BT and addi-
tional medications can be considered.
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EP1685
“I’m in a very good frame of mind”: the experience of
standing frame use in people with progressive multiple
sclerosis
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!Faculty of Health and Human Sciences, Plymouth University,
Plymouth, 2Mardon Neurorehabilitation Centre, Royal Devon
and Exeter NHS Foundation Trust, Exeter, 3Norwich MS Centre,
Norwich, *Medical Statistics, Plymouth University Peninsula
Schools of Medicine and Dentistry, >Peninsula Clinical Trials
Unit at Plymouth University, °Research and Design Service,
Plymouth University Peninsula Schools of Medicine and
Dentistry, Plymouth, "Health Economics, University of Exeter
Medical School, Exeter, United Kingdom

Introduction: People with severe multiple sclerosis (MS) often
find it difficult to stand independently, spending most of their day
sitting down. Disabling complications resulting from immobility
can be minimised if physical activity is increased.

Aims and objectives: The aim was to explore the impact of
engaging in a self-managed, home-based standing programme,
from the perspective of people with severe MS and their carers.
Methods: This qualitative study was embedded within a multi-
centred randomised controlled trial (RCT) evaluating the clinical
and cost effectiveness of a home-based standing programme. We
explored the experiences of 12 people with progressive MS (six
female, aged 35 - 71 years) and eight carers (four female), who
used an audio diary to record their thoughts and feelings about
using a standing frame over 36 weeks. Recordings were tran-
scribed verbatim and data analysed thematically. Data was triangu-
lated with informal exit interviews from 126 persons participating
in the RCT.

Results: Four themes emerged: (1) ‘Feeling like the old me’
encompasses the sense of normality gained from standing, and the
physical, psychological and social benefits experienced; (2)
‘Noticing a difference’ captures the variety of changes people
reported in their function as well as wide ranging symptoms such
as spasms, strength, bladder and bowel function; (3) “I want to do
it right” reflects the value placed on having guidance and support
in establishing a standing programme that worked for them; (4)
“You have a good day, you have a bad day” highlights the issues
faced by people living with a progressive and fluctuating condi-
tion in implementing a self-management programme.
Conclusions: The use of a standing frame enabled people to
incorporate regular standing within their lives, which was an
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activity many had not achieved for some time. In addition to the
objective physical benefits demonstrated from the RCT, the quali-
tative data highlighted wide ranging physical, psychological and
social benefits. It underlined the importance of providing people
with support and guidance in sustaining this over the longer term.

Disclosure

This study was funded by the NIHR RfPB programme (project
number PB-PG-1013-32047). The views expressed are those of
the authors and not necessarily those of the NHS, the NIHR or the
Department of Health.

Disclosures: None of the authors have anything to disclose.

EP1686
Biofeedback based home balance training can improve
balance but not gait in people with multiple sclerosis

K. Novotna!, M. Janatova?, K. Hana3, J. Preiningerova

Lizrova!, E. Kubala Havrdova'

!Department of Neurology and Center of Clinical Neuroscience,
First Faculty of Medicine Charles University and General
University Hospital in Prague, Department of Rehabilitation
Medicine, First Faculty of Medicine, Charles University and
General University Hospital in Prague, 3Spin-off Company and
Research Results Commercialization Center at the Ist Faculty of
Medicine, Charles University in Prague, Prague, Czech Republic

Background: Impaired balance is common in people with multi-
ple sclerosis (MS) and can be present even in persons with mild
disability level. With increasing disability level gait and balance
impairment progress and lead to increased risk of falls. In some
recent studies interactive commercial video games were used for
improving balance but their limitation is lack of individual train-
ing parameters settings.

The aim of this study was to evaluate the effect of balance exer-
cise in home setting using Homebalance® system.

Methods: Participants were assessed at baseline, after 4 weeks of
home training and follow up after 4 weeks. The primary outcome
was the Berg Balance test and the Mini-Best test. The secondary
outcome measures include Timed Up and Go test, Timed 25 foot
walk test and spatio-temporal gait parameters evaluation using
GAITRite instrument. Patient reported outcome include 12-item
MS Walking Scale, Activities-Specific Balance Confidence Scale
a Falls Efficacy Scale.

The intervention consisted of home-based balance training
performed daily for 15-20 minutes for 4 weeks using
Homebalance® system in standing position. First exercise ses-
sion was supervised by physiotherapist who individually set
exercise parameters.

Results: Total number of 23 people with relapsing-remiting MS
(4 men) were enrolled to the study. Mean age was 39,3 (SD 9,6),
disease duration 14,9 (SD 8,5) and EDSS 3,9 (SD 1,9). After train-
ing significance improvement was reached in Berg balance
(p=0.001) and in Mini-Best test (p=0.001). This improvement did
not persist at follow-up assessment after interrupting training.
Gait performance measured did not reach improvement. Patient
reported outcomes did not reach significant improvement.

journals.sagepub.com/home/msj

Conclusion: Short term home balance training using
Homebalance® (stabilometric platform providing audio-visual
biofeedback) showed positive effect on balance but not on gait
performance in people with MS. Long term study is needed to
confirm this results.

The study was supported by Grant Progres Q27/LF1, grant pro-
vided by SGS17/206/OHK4/3T/17 and by the Impuls Endowment.

Disclosure

KN- has received personal compensation and speaking for Merck,
Novartis, Roche, and Teva.

MJ-nothing to disclose

KH-nothing to disclose

JPL-nothing to disclose

EKH- has received personal compensation for consulting and
speaking for Actelion, Biogen, Celgene , Merck, Novartis, Sanofi,
Roche, and Teva, and is supported by Czech Ministry of Education,
project PROGRES Q27/LF1.
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Does cognitive training improve attention/working
memory in persons with MS? A pilot study using the
Cogmed Working Memory Training program

S.A. Morrow!-2, M. Blair!, C. Marshall!, H. Rosehart?, D.
Bowman?, S. Orenczuk!

!Parkwood Institute, °Clinical Neurological Sciences, Western
University, London, ON, Canada

Background: Cognitive impairment is common in persons with
MS (PwMS), with estimates ranging from 40-65%. It is frequently
cited as the reason for work disability and lower quality of life.
Improving cognitive functioning in PwMS represents an impor-
tant therapeutic target. Recent work has shown promise for cogni-
tive rehabilitation to improve attention/working memory, defined
as the ability to maintain and process/manipulate information in
the mind. As attention/working memory deficits are common in
MS, training this cognitive domain may improve cognition and
thus lead to improved function in PwMS.

Objective: To determine whether cognitive training with Cogmed
Working Memory Training (CWMT) improves attention/working
memory in PwMS.

Methods: PwMS, cither relapsing or progressive, aged 18-64,
who demonstrated impaired attention/working memory on 2 of 3
measures (Paced Auditory Serial Addition Test (PASAT), Symbol
Digit Modality Test (SDMT), and/or Stroop Colour Word Test
(Stroop)) were randomized to CWMT training for 5 weeks (5 days
per week, 30-60 minutes daily) or to a no treatment group. These
3 measures served as the co-primary outcomes. Upon recruitment,
other measures of mood, cognition and quality of life served as
secondary outcomes. Participants were not blinded to group
assignment but all assessors were blinded. Participants received
follow up assessments 6 weeks and 6 months post-intervention
(the no treatment group received the same assessments at equiva-
lent time frames). Analysis of covariance was performed to com-
pare treatment and control groups at pre and post-intervention on
primary outcomes.
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Results: At the time of this submission, 22 participants had com-
pleted baseline and 6-week post intervention assessments; 12
were assigned to CWMT. There was no difference between the
two groups on age (CWMT (51.0) vs. no treatment (53.1) years,
p=0.32), gender (CWMT (8) vs no treatment (7) females, p=0.29)
or type of MS (CWMT (6) vs. no treatment (8) relapsing, p=0.53).
After 6 weeks, the CWMT group showed significant improve-
ment on the PASAT compared to the no treatment group: 28.6 +
4.6 and 30.0 + 3.2 at baseline, compared to 35.9 + 3.8 and 30.8 +
3.2 at 6 weeks, in the CWMT and no treatment groups respec-
tively (p< 0.001). There was no significant improvement noted on
the SDMT or Stroop.

Conclusion: This pilot study demonstrates that cognitive training
with CWMT has the potential to improve attention/working mem-
ory in PwMS.

Disclosure

Dr. Orenczuk, Dr. Blair, Ms. Marshall, Ms. Rosehart and Ms
Bowman have no disclosures.

In the past 3 years, Dr. Morrow has served on advisory boards for
Biogen Idec, EMD Serono, Genzyme Canada, Novartis and
Roche. She has received Investigator Initiated Grant Funds from
Genzyme Canada and acted as site PI for multi-center trials
funded by Novartis, Genzyme, Roche.
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Implementing cognitive rehabilitation for people with
multiple sclerosis: translating research into clinical
practice

J.R. Mhizha-Murira!, R. dasNair23, A. Drummond!

ISchool of Health Sciences, University of Nottingham, *Division
of Psychiatry & Applied Psychology, School of Medicine,
University of Nottingham, 3Institute of Mental Health, University
of Nottingham, Nottingham, United Kingdom

Introduction: People with multiple sclerosis (PwMS) frequently
report cognitive problems, which can affect function and quality
of life. Although the effectiveness of cognitive rehabilitation to
address these problems is evaluated in research studies, inade-
quate reporting of the content of the interventions may hamper
clinical implementation.

Aims: To develop an evidence-based, clinician-informed check-
list to guide researchers to better report cognitive rehabilitation
studies in order to increase the clinical impact of research.
Objectives: To review how cognitive rehabilitation for PWMS is
reported in scientific journals; to complete a detailed analysis of
the actual content of the intervention delivered as part of a large-
scale cognitive rehabilitation in MS (CRAMMS) trial; to reach
consensus on the content of cognitive rehabilitation interventions
for people with MS that should be reported in research studies.
Methods: Mixed-methods research with three phases: (1) A sys-
tematic review of descriptions of the content of cognitive inter-
ventions to document salient details and omissions in reporting;
(2) A content analysis and time-sampling analysis of video record-
ings of an intervention delivered as part of the CRAMMS trial,
focusing on the content of treatment. Findings from these two

Muttiple Sclerosis Journal 2018; 24: (S2) 738-980

stages informed phase three; (3) A modified Delphi consensus
study with healthcare professionals and researchers who work
with PwMS, which ascertained the key aspects of cognitive reha-
bilitation that research studies should report to enable implemen-
tation in clinical practice. The outcome of this stage will be a
consensus checklist.

Results: (1) 54 studies involving different types of MS and tech-
niques to address difficulties with memory, attention and execu-
tive function were included in the review. The published results
showed that important features of cognitive rehabilitation, such as
intervention procedures, were not reported well. (2) The content
analysis showed that all components of the CRAMMS manual
were delivered as planned. The most frequent discussion topic for
both therapists and patients was memory and attention coping
strategies. (3) The Delphi consensus study is ongoing.
Conclusions: The development of an appropriate, clinician-
informed, evidence-based checklist is vital as it will enable
researchers to report important aspects of complex cognitive reha-
bilitation interventions which may enhance the implementation of
such research in clinical practice.

Disclosure

This study is funded by the UK MS Society. Jacqueline R Mhizha-
Murira: nothing to disclose. Professor Roshan dasNair: nothing to
disclose. Professor Avril Drummond: nothing to disclose.
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Medical and recreational cannabis use in patients with
multiple sclerosis in Denmark

S. Gustavsen!, H.B. Sendergaard!, S.R. Andresen?, P.S.
Serensen!, F.T. Sellebjerg!, A.B. Oturai!

!Danish Multiple Sclerosis Center, Department of Neurology,
Copenhagen University Hospital, Copenhagen, *Department
of Clinical Physiology, Regional Hospital of Viborg, Viborg,
Denmark

Introduction: In Denmark cannabis is illegal for recreational use
and the criteria for physicians to prescribe cannabinoids for neuro-
pathic pain and spasticity to patients with multiple sclerosis (MS)
are very rigorous, why few patients are offered this treatment.
Objective: To evaluate the prevalence, benefits and side effects of
medical and recreational use of cannabis among MS patients.
Design: Cross-sectional survey in Denmark.

Methods: All patients at the Danish Multiple Sclerosis Center
(DMSC), Copenhagen University Hospital, were sent an anony-
mous web-based questionnaire. The 38-items questionnaire
included questions about sociodemographic and lifestyle factors,
disability status, pain, spasticity and medical or recreational can-
nabis use.

Results: Questionnaires were completed by 1411/3606 (39.1%)
and included 1338 (94.8%) patients with MS. Forty-nine percent
had used cannabis at least once and of these 78% used cannabis in
form of hashish or hash oil. Cannabis was used on a daily basis by
9.4% (133/1411). Only 10% of the cannabis users received pre-
scribed cannabis-based medicine. The primary reason for canna-
bis use was to alleviate MS symptoms such as pain (73 %),
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spasticity (62%) and sleep disturbances (59%). Reasons for rec-
reational use included pleasure (42%) and party (29%). The most
common side effects were drowsiness (37%), feeling quiet/sub-
dued (28%) and balance problems (16%). Three percent had hal-
lucinations when using cannabis. Almost half (45%) of the
non-cannabis users would use cannabis to alleviate MS symptoms
if the drug were legalized.

Conclusion: MS patients primarily used cannabis to alleviate MS
symptoms such as pain, spasticity and sleep disturbances. Only 10
% of the cannabis users received prescribed cannabis-based medi-
cine, which indicates that cannabis is often used without supervi-
sion by a physician and that illegal use is common. Furthermore,
around half of the non-cannabis users would use cannabis to alle-
viate MS symptoms if the drug were legalized.

Disclosure

A.B. Oturai: Has served on scientific advisory boards for Biogen
Idec, Novartis and Sanofi Genzyme, received research support
from Novartis and Biogen Idec, received speaker honoraria from
Biogen Idec, Novartis and TEVA and received support for con-
gress participation from Merck, TEVA, Biogen, Roche, Novartis
and Sanofi Genzyme.

F. Sellebjerg: Has served on scientific advisory boards, been on the
steering committees of clinical trials, served as a consultant,
received support for congress participation, received speaker hon-
oraria, or received research support for his laboratory from Biogen,
EMD Serono, Merck, Novartis, Roche, Sanofi Genzyme and Teva.
P. S. Serensen: Has received personal compensation for serving
on scientific advisory boards, steering committees or independent
data monitoring boards for Biogen, Merck, Novartis, TEVA,
GlaxoSmithKline, MedDay Pharmaceuticals, Genzyme, Celgene,
and Forward Pharma and has received speaker honoraria from
Biogen, Merck, Teva, Genzyme, and Novartis; and his department
has received research support from Biogen, Merck, TEVA,
Novartis, Sanofi-Aventis/Genzyme, RoFAR, and Roche.

S.R. Andresen: Nothing to disclose.

H.B. Sendergaard: Has received support for congress participa-
tion from Biogen Idec, Genzyme and Teva.

S. Gustavsen: Has received support for congress participation
from Merck.
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A prospective observational registry of repository
corticotropin injection for the treatment of multiple
sclerosis relapse: baseline characteristics and updated
interim results

B. Due, PhD!, P. Becker, MD?, P. Coyle, MD?3

!Clinical Sciences, Mallinckrodt ARD Inc, *Science &
Technology, Former employee of Mallinckrodt ARD Inc,
Bedminster, NJ, 3Stony Brook University, Stony Brook, NY,
United States

Background: Despite recent advances in multiple sclerosis (MS)
treatments, patients continue to experience relapses. Effective
treatment of MS relapses is highly important to minimise acute
disability and potential residual deficits.

journals.sagepub.com/home/msj

Objectives: To characterise patients receiving repository cortico-
tropin injection (RCI) for treatment of acute MS relapse and
describe treatment patterns, MS relapse recovery, and safety out-
comes. The primary outcome measure was change in MS Impact
Scale (MSIS-29v1) score from baseline (BL) through Month 2.
Methods: Patients whose MS relapse was treated with RCI were
clinically evaluated and assessed with the MSIS-29v1, Expanded
Disability Status Scale (EDSS), and Clinical Global Impression of
Improvement scales. Health outcome assessments were also
conducted.

Results: As of March 24, 2018, 120 patients had entered the study
from multiple sites; presented results are from 98 patients in the
intent-to-treat population. Mean age was 47.5 years; 88.8% of
patients were female, and 86.7% were Caucasian. At BL, mean
MSIS-29v1 physical subscale score (scaled to 100) was 56.3, and
mean EDSS score was 4.0. The average time since diagnosis of
MS was 10.6 years; 53.1% of patients had experienced a relapse
within the last 2 years, and 61.2% had a history of insufficient
treatment response, intolerance, or intravenous access problems
associated with highdose corticosteroids. Diseasemodifying ther-
apies (DMTs) most often used concomitantly with RCI were
dimethyl fumarate (21.4%), natalizamab (16.3%), teriflunomide
(12.2%), ocrelizumab (9.2%), glatiramer acetate (8.2%), fingoli-
mod (7.1%), and interferon beta-1a (6.1%). Mean MSIS-29 physi-
cal subscale scores significantly improved from BL by 6.8 at
Month 2 and by 11.0 at Month 6. There were 86 adverse events
(AEs); 15 were serious AEs (SAEs), and 1 patient had an SAE
(atrial fibrillation and dyspnoea) deemed related to RCI treatment
by the investigator, resulting in study discontinuation and early
termination.

Conclusions: This ongoing study is assessing current practices
relating to RCI and its impact on clinical outcome assessments
after acute MS relapse. BL data suggest that patients receiving
RCI tend to be older, have longer MS duration, and use more con-
temporary DMTs than patients in prior relapse recovery studies.
Despite this, interim results suggest clinically meaningful
improvements in MSIS-29v1 scores and support the efficacy and
tolerability of RCI as a treatment for MS relapse.

Disclosure

Editorial support was provided by MedLogix Communications,
LLC, Itasca, Illinois, under the direction of the authors and was
funded by Mallinckrodt ARD Inc. Bryan R Due, PhD, is an
employee of Mallinckrodt ARD Inc. Patrice M Becker, MD, is a
former employee of Mallinckrodt ARD Inc. and she owns com-
pany stocks. Patricia K Coyle, MD, has received consultancy fees
from Accordant; Acorda; Bayer; Biogen; Celgene; EMD Serono;
Genentech/Roche; Novartis; Sanofi Genzyme; and Teva. Dr.
Coyle has received research grants from Actelion; Alkermes;
Genentech/Roche; MedDay; National Institute of Neurological
Disorders and Stroke (NINDS); and Novartis.
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Work out training, coordination training and an active
control condition improved subjective sleep, fatigue
and symptoms of depression and anxiety among female
patients with multiple sclerosis (MS)

Multiple Sclerosis Journal 2018; 24: (S2) 738-980
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Farnia’, M. Gerber®, U.E. Lang’, E. Holsboer-Trachsler!,

S. Brand!»¢

IPsychiatric Clinics (UPK), Center for Affective, Stress and
Sleep Disorders (ZASS), University of Basel, Basel, Switzerland,
2Sleep Disorders Research Center, 3Kermanshah University of
Medical Sciences, *Neurology, *Substance Abuse Prevention
Research Center, Kermanshah University of Medical Sciences,
Kermanshah, Islamic Republic of Iran, *Department of Sport,
Exercise and Health, Division of Sport Science and Psychosocial
Health, "Psychiatric Clinics (UPK), University of Basel, Basel,
Switzerland

Background: There is increasing evidence that regular physical
activity improves dimensions of quality of life among patients
with Multiple Sclerosis (MS). To illustrate, symptoms of depres-
sion, fatigue and paresthesia improved after aquatic exercise and
yoga, compared to a control condition. However, no data are
available as regards further types of intervention and as regards
their impact on sleep and anxiety and cognitive performance. The
aim of the present study was accordingly, to investigate, if coordi-
native exercising, workout and an active control condition (hand-
crafting) improved symptoms of depression, fatigue, paresthesia
and sleep among female patients with MS and under stable medi-
cation treatment.

Methods: A total of 56 female patients (mean age: M = 34.5
years) took part in the study, who were randomly assigned either
to the workout group, the coordinative group, or to the active con-
trol condition (handcrafting, leisure time activities). The interven-
tion lasted eight weeks, for three sessions per week. At baseline,
four weeks later and eight weeks later (end of the study) partici-
pants completed a series of self-rating questionnaire focusing on
depression, fatigue, paresthesia, intolerance of uncertainty, and
sleep quality. Further, a brief cognitive testing was performed at
baseline and at the end of the study.

Results: Depression, paresthesia, fatigue, intolerance towards
uncertainty, and sleep quality improved over time. Cognitive per-
formance improved. No group differences were observed,
though, descriptively, coordinative exercising showed highest
improvements.

Conclusions: To the best of our knowledge, this is the first study
to show that also among patients with MS exercising impacted
positively on sleep, intolerance of uncertainty and cognitive per-
formance. Further, depression, paresthesia and fatigue improved.
Last, improvements were also observed in the active control con-
dition, suggesting that in interventions of exercising, the dimen-
sion of the social setting should not be underestimated.

Disclosure
nothing to disclose

EP1692
Intrathecal phenol is a forgotten treatment option for
severe lower limb spasticity in advanced multiple sclerosis

S. Simeoni, E. Keenan, K. Buchanan, H. Lee, C. Padilla,
R. Farrell, V. Stevenson

Muttiple Sclerosis Journal 2018; 24: (S2) 738-980

National Hospital for Neurology & Neurosurgery, London,
United Kingdom

Introduction: Spasticity is a common symptom affecting people
with multiple sclerosis (MS) and has a significant impact on qual-
ity of life. Treatment options include oral medications, botulinum
toxin and intrathecal baclofen however these interventions may be
ineffective or not suitable for people with advanced MS and
severe lower limb (LL) spasticity.

Intrathecal phenol treatment (ITP) is an effective option in such
people, but due to its destructive nature has not gained widespread
use.

Objective: To review safety and efficacy of ITP in people with
advanced MS and severe LL spasticity.

Methods: Data were collected prospectively from patients admit-
ted for consideration of ITP between 2006 and 2018. Baseline
demographics, spasticity assessment including Ashworth Scale
for 12 muscle groups, Penn spasm frequency scale, passive range
of motion (PM), numerical rating scales (NRS) and goals of treat-
ment were collected. Prior to ITP a trial with intrathecal bupivi-
cane was performed to confirm potential efficacy.

Results: 49 patients (mean age 51.5yrs,30 females) were admit-
ted. Intrathecal bupivacaine was administered in 46 patients. 45
subjects proceded to ITP (39 bilateral, 6 unilateral); 2 patients did
not proceed due to side effects of the bupivacaine trial and pre-
dicted failure to achieve goals. 2 patients neither underwent the
trial nor ITP due to concerns regarding side effects or absence of
severe spasticity. 1 patient proceeded directly to ITP as the poten-
tial risks of the trial outweighed the benefits.

Following ITP, there was a significant reduction in Ashworth
scores (mean -14.64;p< 0.001), Penn scores (mean -2.92;p<
0.001), NRS for pain, comfort and spasticity(p< 0.001) and sig-
nificant increases in PM at 5 LL joints (p< 0.01). Goals focussed
on: ease of positioning (n=34), improved comfort (n=28), skin
integrity (n=12), ease of personal care (n=33), pain (n=11), seat-
ing (n=17) and reduction of oral medications (n=23). All goals
were achieved except 3 patients who did not achieve seating goal
due to LL contractures.

ITP was well tolerated: adverse events included hypotension with
intrathecal bupivicaine(n=9), myocardial infarction preventing
treatment with ITP(n=1), infection(n=2), nausea(n=1).

16(35%) patients required repeat ITP after a mean interval of 11.4
months as spasticity and spasms returned.

Discussion: ITP is a highly effective option for severe LL spastic-
ity, spasms and pain in appropriately selected patients with
advanced MS.
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Evaluation of the cognitive benefits of intrathecal baclofen
pump implantation in subjects with intractable MS
related spasticity

R. Farrell'-2, M. Summers?, E. Keenan!, K. Buchanan!, H.
Lee!, H. Padillo!, V. Stevenson!

!Rehabilitation, National Hospital for Neurology &
Neurosurgery, *Institute of Neurology, Neuroinflammation,
University College London, 3Department Neuropsychology,
National Hospital for Neurology & Neurosurgery, London,
United Kingdom

Introduction: Spasticity is a common symptom in Multiple
Sclerosis. Anecdotally patients report improved concentration/
cognitive performance when switching to intrathecal baclofen
(ITB).

Aim: To explore whether subjects who proceed with ITB pump
implantation and reduce oral anti-spasticity agents will improved
on measures of cognitive function.

Methods: Thirty subjects admitted for trial of ITB via lumbar
puncture and pump implantation. Measures performed pre ITB trial
and at 3 months: Ashworth, Penn spasm scale, VAS: pain, stiffness,
spasm, EDSS and medications. Neuropsychological tests: Sustained
Attention to Response Test, Symbol Digit Modalities Test,
California Verbal Learning Test-2" Edition, WAIS-III Digit Span,
VOSP Incomplete Letters and Position Discrimination subtests,
Delis-Kaplan Executive Function System tests. Hospital Anxiety
and Depression scale and Fatigue Severity Scale.

Paired t test for within subject change and effect sizes (Cohen’s d)
were calculated. Subgroup analysis of those on >2 or < 1 spastic-
ity medications at baseline. Re-analysis excluding 2 non-MS
patients.

Results: 29 subjects completed per protocol. Mean age 46 years
[30 - 56], disease duration 15 years [6 - 23], RRMS = 3, SPMS =
17 and PPMS=7. 24 were on multiple spasticity medications.
Ashworth, Penn, VAS scores significantly improved with ITB.
Mean ITB dose at 3 months was 144.5 mcg/day, 19 discontinued
all other treatments. There was no deterioration on any cognitive
or mood measure. An improvement of moderate effect size was
found in Backwards Digit Span (d=0.45, p=0.038) and HADS -
anxiety (d=0.47, p=0.018). FSS score decreased (d=0.52,
p=0.014). This effect increased excluding 2 non-MS subjects,
effect size d=0.59, p=0.008. Small improvement in SDMT score
(d=0.26) and SART response time (d=0.25) were nonsignificant.
Performance on other measures did not change.

A trend for improvement in depression scores was noted, (d=0.36,
p=0.067).

Effect sizes were larger in subgroup on >2 oral spasticity medica-
tions at baseline, compared to the group on <1 medication (SDMT,
d=0.46 vs d=0.02; Backwards digit span 0.47 vs 0.37; HADS-
anxiety 0.50 vs 0.39; HADS-depression d=0.45 vs 0.20 and FSS,
d=0.57 vs 0.42).

Conclusions: Switching to ITB resulted in improved spasticity
scores and improvement on some measures of fatigue, anxiety,
auditory attention/verbal working memory. Improvement of speed
of processing was noted in those withdrawing higher doses of oral
medication.

journals.sagepub.com/home/msj
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THC/CBD oromucosal spray in patients with multiple
sclerosis bladder dysfunction: a pilot prospective study
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S. Tonietti?

!Department of Neuroimmunology and Neuromuscular Diseases
- Neurological Institute C. Besta IRCCS Foundation, Milan,
2Urology Unit - ASST NORD Milano - E. Bassini Hospital,
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e Carlo, Milan, Italy

Background: Among symptoms with great impact on pwMS
(people with Multiple Sclerosis), spasticity and urinary distur-
bances play a relevant role. Beyond the effect on spasticity,
Cannabis has been associated with improvement in sphincteric
disturbances. To our knowledge, few studies have been con-
ducted to evaluate the effect of tetrahydrocannabinol-canna-
bidiol (THC/CBD) on urinary disturbances by instrumental
methods.

Objectives: To assess the effect of THC/CBD (Sativex) oromu-
cosal spray on urodynamic parameters evaluated in pwMS.
Materials and methods: This is an ongoing longitudinal study
with three time-points (before the beginning of Sativex treat-
ment (TO), after one (T1), and six (T2) months. A spasticity
assessment by numerical rating scale (NRS) and VAS scales
for spasms, tremors and pain, the MS Quality of Life-54 ques-
tionnaire were performed at each time-point. Patients also
underwent urinary diary and urodynamic assessment: amelio-
ration in urodynamic test will be defined by the reduction in
the amplitude of the maximal detrusorial contraction (P-det) of
at least 20 cmH20 and by the increase of the baseline bladder
filling capacity (MaxCC) of at least one third of the value at
baseline.

Results: Fourteen pwMS were enrolled in the study. All the par-
ticipants performed TO and T1 evaluation, and six of them also
completed T2 evaluation. All the sample referred voiding dys-
function at TO; 50% of the sample reported improvements in uri-
nary urgency at T1 and 75% of sample at T2. From TO to T1, P-det
value decreased in 9/14 patients (64%), and of 20 centimetres or
more in three patients (27%). MaxCC increased in 10/14 patients
(70%) and at least one third in five patients (38.5%). P-det value
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decreased in all the sample at T2, but only one showed a decrease
of 20 cm or more. MaxCC increased in 2/6 patients, but none of
them showed an increase of one third of the initial value. The
overall NRS score improved from 7.4 + 1.3 (T0) to 5.3 + 2.0 (T1)
and to 5.2 £ 2.6 (T2).

Discussion and conclusion: Through the analysis of this prelimi-
nary data, Sativex seems to have an appreciable effect in amelio-
rating subjective perception of urinary urgency and objective
urodynamic parameters, though the improvement in P-det and in
MaxCC in our sample was weakly significant. An in-depth statis-
tical analysis, also with the data received from the patients still in
treatment, could highlight the effect of the Sativex in improving
voiding dysfunction in pwMS.

Disclosure

Antozzi C. received funding for traveling from Teva, Merck and
Biogen

Brambilla L. received honoraria for speaking from Novartis and
for traveling from Sanofi-Genzyme and Roche; acted as an
Advisory Board member of Sanofi-Genzyme; she is involved as
principal investigator in clinical trials for Roche.

Confalonieri P. acted as an Advisory Board member of Biogen
and Novartis; received funding for traveling from Biogen,
Merck, Teva, Novartis; received honoraria for speaking or writ-
ing from Biogen and Novartis. He received support for research
project by Novartis and Merk and is involved as principal
investigator or co-investigator in clinical trials for Teva,
Novartis, Biogen and Merk.

Studer V. received honoraria for traveling from Merck; she is
involved as principal investigator in clinical trials for Novartis
and Biogen.

Torri Clerici V. acted as an Advisory Board member of Sanofi-
Genzyme, Novartis and Merck, received funding for traveling and
honoraria for speaking or writing from Teva, Biogen, Genzyme,
and Almirall. She received support for research project by
Almirall. She is involved as principal investigator in clinical trials
for FISM, Merck and Novartis.

Mercurio S., Tonietti S and Politi P. have nothing to disclose

EP1696

A survey of cannabis-based product use in multiple
sclerosis patients at the University of British Columbia
Hospital

A. Schabas, V. Vukojevic, Z. Thu, A. Badyal, J. Chan,
A.-L. Sayao, V. Devonshire, A. Traboulsee, R. Carruthers
Neurology, University of British Columbia, Vancouver,
BC, Canada

Background: Cannabis-based products (CBP) are used both rec-
reationally and for symptomatic management in multiple sclerosis
(MS). We set out to investigate the current spectrum of CBP use at
the University of British Columbia (UBC) MS clinic through a
patient survey.

Methods: The study was approved by the UBC Clinical Research
Ethics Board. All patients attending the UBC MS clinic from
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January 2018 to March 2018 were invited to participate. The sur-
vey included: patient demographics (gender, age, and employ-
ment status), self-reported MS-specific data (subtype, disease
duration, previous and current disease modifying therapies, symp-
tomatic medications), and CBP use (formulation, frequency, per-
ceived benefits/side-effects).

Results: Of 600 surveys distributed, 259 were returned and com-
pleted. Responders were 75% female, and the most common age
range was 45-55 years. Those with a diagnosis other than MS
were excluded (n=14). CBP use was daily for 15% (n=37), weekly
for 4% (n=11), monthly for 3% (n=7), rarely for 16% (n=40), and
61% never used (n=150). The CBP users (daily, weekly or
monthly) represented 22% and were predominantly relapsing-
remitting disease subtype (62%). CBP use included: oral (n=43),
smoked/vaporized (n=42), topical (n=14) and mucosal (n=5).
Reasons for initiation of CBP were: pain (n=39, 71%), sleep
(n=39, 71%), mood (n=24, 44%), spasticity (n=22, 40%), tremor
(n=11, 20%), bladder dysfunction (n=5, 9%), and other (n=8,
15%). Of the CBP users, 95% responded that CBP led to sympto-
matic improvement. Many of these individuals (35%) had not
tried other symptomatic medications. CBP usage was discussed
with a neurologist in 52% of cases, and 18% of users had the CBP
authorized by a physician.

Conclusions: 55 of the 245 survey respondents (22%) who attend
the UBC MS clinic use CBP. Responder bias may cause overesti-
mation of CBP use. The most frequent formulations were oral and
smoked. Pain and sleep were the most common symptoms being
treated and perception of CBP benefit was high. Many of these
patients have not tried other symptomatic medications.
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disclose.

Zin Thu: Nothing to disclose.

Alexandra Badyal: Nothing to disclose.

Jillian Chan: has received funding for a clinical fellowship from
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Acute aphasia responsive to tissue plasminogen activator
in an 8-week pregnant multiple sclerosis patient after
discontinuation of fingolimod

B. Barry, S. Moghbel, M.C. Denny, C. Mora, F. Amjad
Neurology, Medstar Georgetown University Hospital,
Washington DC, DC, United States

Introduction: Tumefactive multiple sclerosis (TMS) is character-
ized by demyelinating lesions that are greater than 2 cm in diam-
eter with associated peri-lesional edema, which radiographically
resembles a mass lesion and rarely mimics an acute ischemic
stroke.

Objective:To present a case of intravenous tissue plasminogen
activator (IV tPA) being used as treatment for an acute MS
exacerbation

Results: A 33-year-old woman with a history of TMS presented
with sudden onset of aphasia and right sided facial droop while 8
weeks pregnant. Prior to pregnancy, she was stable on fingolimod
which had been discontinued 16 weeks prior to presentation. CT
head showed no hemorrhage or mass effect in the corresponding
left frontal area. As she was within 3 hours of symptom onset, she
was given IV tPA. Over the next 8 hours, her expressive aphasia
improved to only mild word finding difficulty. This profound
improvement, however, did not persist on re-assessment the fol-
lowing morning. MRI brain showed a 2 cm ovoid T2-hyperintense
lesion in the left corona radiata with associated restricted diffusion
consistent with acute demyelination. She was then treated with 5
days of IV methylprednisolone with partial improvement in apha-
sia noted 3 weeks later.

Discussion: Stroke and MS differ in their etiology but previous
studies have shown impaired fibrinolysis in MS. Moreover, the
role of the plasminogen activator system has been implicated in
neuroinflammation for both diseases. tPA is a serine protease
approved for acute ischemic stroke but it has also been investi-
gated for its effect in MS. Endogenous tPA is released from
endothelium and astroglia and acts on the blood brain barrier
(BBB) and other neuroinflammatory cells. tPA protects oligoden-
drocytes from apoptosis and facilitates the migration of oligoden-
drocyte progenitor cells (OPCs) across the BBB in the experimental
autoimmune encephalomyelitis (EAE) model. While the tPA-
plasmin cascade can promote neurodegeneration via excitotoxin-
induced neuronal death, in inflammatory conditions with BBB
disruption, it can play a protective role by removing fibrin, which
exacerbates axonal injury. Therefore, tPA, by promoting fibrinol-
ysis has the potential to decrease axonal damage in MS.
Conclusion: This is the first reported case of tPA being given to a
pregnant woman who presented with a MS relapse resulting in a
transient, but profound, reversal of symptoms.Further research is
needed to consider whether tPA is a potential “rescue” option for
acute MS relapse.
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Brian Barry: nothing to disclose

Shala Moghbel: nothing to disclose
Mary Carter Denny: nothing to disclose
Carlos Mora: nothing to disclose
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EP1698
Efficacy and discontinuation of nabiximols in patients
with multiple sclerosis: a real-life study

V. Bergamaschi!, G. Konrad?, M. A. Battaglia3, G.

Brichetto*

!Rehabilitation Center, Italian MS society, ?Rehabilitation
Center, Italian MS Society, Genoa, 3Life Sciences Department,
University of Siena, Siena, *Scientific Research Area, Italian MS
Society Foundation, Genoa, Italy

Introduction: Over the last decade, clinical experience with
nabiximols in managing MS-related spasticity is growing steadily.
The efficacy and safety of nabiximols in clinical trials is well
established however real life observational studies are still lack-
ing. The aim of this study is to evaluate in a real life context the
self-reported efficacy and reasons for discontinuation of treatment
with nabiximols in patients with MS (PwMS) followed at the
Italian MS Society Rehabilitation Centre, Genoa, Italy.

Methods: 224 PwMS were recruited consecutively among those
followed for rehabilitative treatment in a five months period from
1 January 2018 to 1 March 2018. PwMS were asked to compile a
self-reported questionnaire on: the use of nabiximols (currently or
in the past), self-perceived satisfaction and perceived efficacy on
five domains (movement control, fatigue, pain, urinary symptoms
and other symptoms), side effects, reasons for discontinuation,
therapy duration, day dosage.

Results: Out of 224 PwMS, 146 were females, 78 males, mean
EDSS 5.9 + 1.8; mean age 58.3 + 11.2; 76 pwMS (33.9% of the
total sample) were treated with nabiximols; 37 PwMS (48.7%)
were still using it, 39 (51.3%) subjects were discontinuing the
drug for different reasons. The 37 subjects that were still assuming
nabiximols reported: 81.1% a self-perceived improvement, 13.5%
were uncertainty and 5.4% no improvements. Subjects that
showed an improvement reported a one-domain improvement in
46.7% of cases, two domains improvement in 30% of cases, three
domains in 13.3% of cases and four domains improvement in 10%
of cases. Domains that were perceived as more impacted by the
drug were: movement control 35.7%; pain 21.4%; fatigue 19.6%;
bladder control 12.5%; other symptoms 10.7%. Reasons for dis-
continuation were: drug not effective for 14 subjects (35.9%); side
effects for 25 subjects (64.1%).

Conclusions: This real-world study confirms nabiximols effi-
cacy in the treatment of MS-related symptoms and, therefore,
on relevant functional domains such as movement control,
fatigue, pain and urinary function. The discontinuation per-
centage is in line with other studies published in literature
showing that it is necessary to improve response-to-drug pre-
dictors’ algorithms in order to avoid the cost of long term un-
effective treatments.

Disclosure
Valeria Bergamaschi, Giovanna Konrad, Mario Alberto Battaglia,
Giampaolo Brichetto: nothing to disclose
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EP1699
The impact of treating obstructive sleep apnoea syndrome
on cognitive function in people with multiple sclerosis

N. McNicholas!, A. Russell?, G. Nolan?, N. Tubridy!, M.
Hutchinson!, J. Garvey?, C. McGuigan'

!Department of Neurology, *Department of Respiratory and
Sleep Medicine, St. Vincent’s University Hospital and University
College, Dublin, Ireland

Introduction: Evidence suggests a relationship between
obstructive sleep apnoea (OSA) and worsened cognitive per-
formance in people with Multiple Sclerosis (pwMS). Fatigue is
common, affecting up to 87% of pwMS. Sleep disturbance is
an important factor contributing to fatigue in MS, and sleep
disorders including OSA are more prevalent in MS, than the
general population.

Study Aim: To investigate the effect of OSA management in
pwMS on cognition using the Brief International Cognitive
Assessment in MS (BICAMS); consisting of the Symbol Digit
Modality Test (SDMT), California Verbal Learning Test (CVLT-
2) and Brief Visuospatial Memory Test (BVMT-R), as well as
3-second Paced Auditory Serial Addition Test (PASAT-3).
Methods: 23 pwMS, aged 25-59, who reported significant fatigue
were recruited from the MS outpatient clinic for overnight poly-
somnography and cognitive assessment between 01/03/2017 and
31/03/2018. Participants completed initial cognitive assessment
with BICAMS and PASAT-3 on the day of polysomnography.
Participants with OSA repeated cognitive tests after positional
therapy or continuous positive airway pressure (C-PAP) were
established. A cohort of participants with normal polysomnogra-
phy also repeated cognitive testing for comparison.

Results: 6 of 23 participants (26%) received a diagnosis of
OSA. 2 were mild (apnoea hypopnoea index [AHI] 5-15), and
4 moderate OSA (AHI 15-30). Self-reported fatigue did not
predict the presence of OSA and no correlation was seen
between initial cognitive results and presence of OSA. 5 par-
ticipants with OSA underwent treatment, 3 with sleep position
therapy belts and 2 with C-PAP. The treatment arm underwent
repeat cognitive testing, mean 7 months following initial cog-
nitive exam. 9 patients with normal polysomnography not
receiving treatment also repeated cognitive tests, mean 4
months after initial assessment.There was a significant
improvement in verbal memory measured by the CVLT-2 in the
treatment arm (p=0.03). Improvement was seen in all cognitive
domains in the treatment arm, but no other reached signifi-
cance. There was no improvement seen in any cognitive
domain in the control arm, except a non-significant increase in
SDMT measuring information processing speed.

Conclusion: Treatment of OSA significantly improved verbal
memory in this cohort. Results should be interpreted with caution,
with low patient numbers in this pilot study, however they indi-
cate that a more detailed investigation is warranted.

Disclosure
Dr. Nuala McNicholas has been awarded a Newman fellowship
sponsored by Biogen Idec. Audrey Russell has no conflict of
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The effect of pilates exercise on balance, postural
instability, functional capacity and quality of life in
multiple sclerosis patients

N. Yiiceyar!, M. Alkaya Baklan?, O. Ekmekci?

!Department of Neurology, Ege University Medical School of
Hospital, Izmir, ?Department of Neurology, Ege University
Medical School of Hospital, IZMIR, Turkey

Background: Balance disorders and postural instability are
among the most resistant problems of patients with MS(pwMS)
which effect the daily living.

Aim: The aim of this study was to evaluate the effects of pilates
exercise on balance, postural instability, functional capacity, qual-
ity of life and depression in patients with MS.

Methods: 16 of the 22 outpatient MS patients who fully com-
pleted the modified pilates exercise program were included.
The mean age of the 16 patients (12 female) was 50,08 years
(range 39-62), and the mean Expanded Disability Status
Scale(EDSS) score was 3.6 (range 1-5.5). PWMS underwent
12-week (24 training session, two times a week) modified clini-
cal pilates training designed to improve their ability to integrate
multisensory inputs and challenge postural control. Breathing
exercise, neutral spinal alignment, stretching and basic princi-
ples of pilates was informed in the first session. Exercises were
performed with different positions (supine, prone, side lying,
sitting and upright position) and with using different equip-
ments (chair, pilates ball,latex band and light weights).
Exercises and repetitions were progressed at each session
according to individual’s abilities. They were all assessed with
objective balance tests (Romberg Test, Tandem Romberg Test,
Five Times Sit-to- Stand Test, Timed Up and Go Test), func-
tional capacity (Six Minute Walking Test), quality of life
(MSQol-54 ),the 12-item multiple sclerosis walking scale
(MSWS-12) and depression (Beck Depression Inventory)
scales. Measurements were repeated after exercise training.
Results: At the end of the 12-week period, significant improve-
ment was noted in all objective and subjective balance parameters
(p< 0.05-p< 0.001) .Modified pilates exercise program had also
significant positive effect on functional capacity and quality of
life in our MS patients (p< 0.05)
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Conclusion: In this study, we showed that modified clinical
pilates exercises that specifically addresses postural stability and
central integration improve balance, functional capacity , quality
of life of MS patients. Studies comparing this exercise approach
to conventional physical therapy sessions are warranted.

Disclosure
Nothing to disclose
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Intrathecal baclofen should be considered in ambulatory
people with multiple sclerosis related spasticity: an
observational study

Y. Sammaraiee!, L. Keenan?, K. Buchanan?, V.

Stevenson?, R. Farrell?3

!University College Medical School, University College London,
2Neurorehabilitation Unit, National Hospital for Neurology &
Neurosurgery, 3Institute of Neurology, UCL, London, United
Kingdom

Introduction: Spasticity is a frequent and disabling symptom in
people with Multiple Sclerosis. Intrathecal baclofen (ITB) is
effective but rarely used in ambulant people with MS.
Objectives: To evaluate impact on ambulation of ITB in a cohort
of people with MS-related spasticity.

Methods: A single centre prospective observational cohort study
was performed between 2009 - 2018. Subjects were admitted for
ITB trial and subsequent pump implantation. Data of ambulatory
patients were collected at baseline, after intrathecal baclofen bolus
via LP (4 - 8 hours monitored) and at 3 months and annually after
pump implant. Data included: baseline demographics, EDSS,
spasticity scores (Ashworth), spasm score (Penn), 10m timed
walk (10MTW), mobility aids, other spasticity treatment, ITB
dose. Data was analysed with paired t-tests, one way ANOVA and
linear regression using SPSS v22.

Results: 31 people were included, 20 female, 11 male, mean age
59 years [26-69]. All EDSS 6.0 - 7.0. 19 were taking oral anti-
spasticity drugs and 9 on disease modifying drugs. Improvement
on Ashworth (mean pre 1.34, post 0.72, p< 0.01) and Penn (mean
pre 3.14, post 1.08, p< 0.01). Baseline 10MTw mean 69.9s [20-
186] and trial 67.3s [24-211] (p=0.8). 21 people (68%) pro-
ceeded with pump implantation and ten (32%) did not. Lower
limb MRC power was higher in those who proceeded with
pump: mean 3.16 (1.7-5.0) vs 2.54 (1.4-3.7) (p = 0.017). There
was no statistically significant difference in 10mTW from base-
line measurement up to 1 year as determined by one-way
ANOVA (F(3,24) = 1.7, p = 0.19). At review, 17 patients (80%)
were ambulatory (mean follow up 3.14 years, [range 1 - 8]). Two
people have remained ambulatory with bilateral aid for 8 years
(EDSS pre pump 6.5 and 7). 2 people were unable to mobilise at
1 year. 16 people (76%) discontinued all other spasticity treat-
ments post-pump. A linear regression was performed to predict
10mTw at 3 months from baseline EDSS score. Baseline EDSS
significantly predicted 10mtW following dose stabilisation at 3
months (p = 0.015).

journals.sagepub.com/home/msj

Conclusions: In this cohort we have shown that ITB can preserve
ambulation whilst effectively treating spasticity in a carefully
selected cohort. Baseline EDSS is a predictor of 10mTw follow-
ing dose stabilisation. A small number may experience prolonged
improvement in mobility.

Disclosure

Y Sammaraiee, L Keenan, K Buchanan, V Stevenson have noth-
ing to disclose. R. Farrell has received honoraria / consultant fees
from GW Pharma, Canbex Pharmaceuticals Ltd, Biogen Idec,
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Biomedical Research Centre.
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Substantial improvement of walking after fampridine
introduction indicates improvement of meaningful and
self-chosen activities of daily living in patients with
multiple sclerosis

G. Brecl Jakob!, I. Jan§a2, A. Marti¢2, S. Alagic?, S. Sega
Jazbec!, U. Rot?, A. Horvat Ledinek!

!Department of Neurology, *Department of Neurology, Unit
for Neurorehabilitation, University Medical Centre Ljubljana,
Ljubljana, Slovenia

Background: Fampridine is used to improve walking in patients
with multiple sclerosis (PwMS). It has been shown to improve
other measures such as manual functions and balance. Little is
known about its effect on patients selected activities of daily liv-
ing (ADL). We assessed the effect of fampridine on patients’ self-
perception on performance in everyday living using The Canadian
occupational Performance Measure (COPM).

Methods: We included 102 patients suggested to start fampridine
treatment by their treating physicians. The 10MWT was per-
formed along with COPM before and after the initial 14 days fam-
pridine trial. We defined responders on all the tests if at least 20%
improvement was recorded between the two measures. Chi-square
test was used to evaluate the distribution of responders and non-
responders on COPM in relation to responders on 10MWT and
gender. Additionally we correlated changes in 10MWT and
COPM with the age and EDSS.

Results: In total, 100 PWMS (70 females, 30 males, mean age
51«11 years and EDSS 5.6+1) completed the study. The mean ini-
tial IOMWT time was 25.1+42.7, compared to 18.3£37.8 at reas-
sessment (response rate of 78.4%). The average initial COPM-P
(performance) score was 4.6 = 1.5 compared to 6.1+ 1.8 at reas-
sessment (39.2% response rate). The average initial COPM-S
(satisfaction) score was 6.1+ 1.8 with the score of 6.5+1.9 at reas-
sessment (44.1% response rate).

Males were more likely to respond on I0OMWT (p=0.02). No dif-
ferences were observed in responsiveness on COPM between the
genders. We observed negative correlation between the patients’
age and improvement on 10MWT (p=0.026). Correlations for
COPM were not significant. EDSS score did not correlate with
10MWT nor COPM improvements. Patients who responded on
10MWT were more likely to respond also on COPM-P (p=0.01)
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and COPM-S (p=0.01). The improvements in COPM-P and
COPM-S correlated well with the improvements in gait speed
(p=0.002 and p=0.006).

Conclusions: Younger patients and males might benefit more
from fampridine treatment in terms of gait regardless of the EDSS
score. In certain patients with substantial improvement on
10MWT after initial 14 days fampridine trial improvement of
meaningful and self-chosen ADL can also be expected.

Disclosure

The study was not funded by an external sponsor.
Disclosures:
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Virtual reality training to improve upper limb motor
function in multiple sclerosis: a feasibility study protocol

A. Kalron!, M. Levy?, L. Frid3, H. Baransi?, M. Dolev3,

M. Bovim-Rabey?, D. Magalashvili3, A. Achiron®*

!Department of Physical Therapy, Sackler Faculty of Medicine,
Tel-Aviv University, °’VRHealth Ltd, Tel-Aviv, 3Multiple Sclerosis
Center, Sheba Medical Center, Tel-HaShomer, *Sackler Faculty
of Medicine, Tel-Aviv University, Tel-Aviv, Israel

Introduction: Virtual reality (VR) represents a motivational and
effective remote treatment with unique tracking and monitoring
capabilities for targeted neurorehabilitation, including people
with MS (PwMS). VR was reported to improve the range of
motion and muscle strength in PwMS with upper limb function
deficits.

Objective: Evaluate the safety and feasibility of training with the
innovative VR Oculus-rift device in PwMS.

Methods: A prospective feasibility study will enroll 30 PwMS
with weakness in upper extremity muscles defined by the British
Medical Research Council (BMRC) grade 4 in two muscle groups
or BMRC grade 3 in one muscle group. Patients with visual, cog-
nitive and/or hearing impairments will be excluded. The VR
Oculus built-in head-tracking device is easily applied and enables
users to explore, navigate, and move within real-size virtual envi-
ronments. For the present study patients will practice two games
that require arm and shoulder movements in various directions,
including reaching forward toward moving targets. The strong
and weak upper limbs will be trained separately. The VR session
will be divided into four training rehearsals consisting of a 4-min
active phase followed by a 1-min rest break, the total session will
last 30 minutes. Following the training session each participant
will complete a questionnaire covering aspects of quality of the
training and fatigability. Additionally, the physiotherapist in
charge of the training session will complete a report assessing
exercise performance, compensation movements, fatigability and
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safety of the training. Feasibility to perform the VR accurately and
any intervention-related adverse events will be recorded.
Conclusion: Assessment of VR training in PWMS in this feasibil-
ity study will help to design further targeted VR practicing to
improve upper limb dysfunction in MS. Stage II will focus on
implementing this intervention approach into a home-based
environment.

Disclosure
All authors declare nothing to disclosure
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The influence of multiple sclerosis therapies on headache

Y. Beckmann!, S. Tiire2, C. Uzunkoprii2
Izmir Katip Celeci University, Neurology, ?Neurology, Izmir
Katip Celebi University, Izmir, Turkey

We aimed to study the prevalence and characteristics of headache
in patients with multiple sclerosis (MS) and to clarify the relation-
ship between headache and MS therapies.Of the total population
of 754 MS patients recruited in our center, 515(68%) reported
headaches. Based on headache characteristics on evaluation,
20-(27%) were diagnosed with migraine. One hundred and three
patients(17%) gave a history of tension-type headache(TTH) and
198(26.3%) patients described to have medication-overuse-
headache(MOH). There were 12(1.6%) patients with unclassified
headache. Three- hundred and fourteen(61%) female and
201(39%) men reported headache. During our study 558 MS
patients(74%) were treated with interferon beta therapy/ glati-
ramer acetate (DMD). 115 patients(15.3%) received fingoli-
mod.48 MS patients (6.4%) were treated with teriflunamide, and
33 MS patients(4.4%) received natalizumab. There was no no sta-
tistical difference between DMD or NTZ use and all headache
types. However, a statistically significant higher incidence of
TTH was found in fingolimod-treated patients.Also, there was a
higher incidence of MOH in teriflunamide-treated patients when
compared to the patients who have other headaches.There was a
significant association between migraine and the age of onset of
MS treatments, however this significant relation was not observed
in the age of onset of other agents.The mean age of onset of head-
aches was 27.4 years. When all headache groups were compared,
the age of onset of headache was the earliest in the patients with
migraine. As regards the possible relationships between duration
of the history of medication use and headaches, the incidence of
migraine was higher in all headache patients In all headache
groups, the mean value of the headache onset after treatment
started was 1.63 years. In migraine patients, the duration of medi-
cation use until the headache onset was the longest when com-
pared to other headache groups. It is interesting to note that the
consultation rates for headaches in our MS patients were not rare.
Four-hundred and fifty nine patients(89%) had consulted a physi-
cian about their headaches. Approximately 154 patients(78%)
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with MOH were seen by physicians due to headache complaints.
For migraine patients(52%), the physician consultancy tended to
be higher, while this rate was less among TTH(46%) sufferers.
The results of this study indicate a possible relationship may exist
between headache and MS treatments.

Disclosure
nothing to disclose

EP1705
Physicians’ gender differences in risk perception and
therapeutic inertia in multiple sclerosis care

G. Saposnik!-23, J. Maurino*, B. Jaja?, M. Fruns®, M.

Terzaghi?, X. Montalban!-¢

!Division of Neurology, Department of Medicine, St. Michael’s
Hospital, University of Toronto, ?Decision Neuroscience Unit, Li
Ka Shing Knowledge Institute, St. Michael’s Hospital, Toronto,
ON, Canada, ’Laboratory for Social and Neural Systems
Research (SNS-Lab), Department of Economics, University

of Zurich, Zurich, Switzerland, *Medical Department, Roche
Farma, Madrid, Spain, >Department of Neurology, Clinica Las
Condes, Santiago de Chile, Chile, *Department of Neurology-
Neuroimmunology, Hospital Universitari Vall d’Hebron, Centre
d’Esclerosi Mutiple de Catalunya (Cemcat), Barcelona, Spain

Introduction: Therapeutic inertia (TI) is a common phenomenon
in multiple sclerosis (MS) care defined as lack of treatment esca-
lation despite evidence of disease progression. The perception of
risk is one of the identified factors associated with TI. Limited
information is available regarding physicians’ gender differences
in risk perception and TI in MS care.

Objectives: To evaluate gender differences in the perception of
risk and TI among neurologists managing MS patients.

Design: We completed a face-to-face cross-sectional study includ-
ing 50 neurologists with expertise in MS care from Spain and
Chile. Participants answered questions regarding the management
of 20 simulated case-scenarios in commonly encountered in clini-
cal practice. Participants were also exposed to experiments to
assess aversion to risk and ambiguity (unknown probability of an
event). TI was measured as lack of treatment initiation or intensi-
fication when evidence of disease progression (e.g. clinical
relapses and radiological activity). A multivariable analysis was
conducted to determine whether gender is an independent predic-
tor of TI with adjustment for covariates.

Results: Of 50 participants, the mean age was 40+11 years. There
were no significant differences in baseline characteristics by gen-
der. Male neurologists exhibited more aversion to ambiguity (76%
vs 60%; p< 0.001). There were 800 total responses for the assess-
ment therapeutic decisions. TI was most commonly observed in
female neurologists compared to male neurologists [28.5%
(115/400) vs. 21.3% (85/400); p=0.018). The multivariable analy-
sis adjusted to risk perception revealed that the likelihood of TI
was more common among female neurologists (OR 5.60; 95%CI
1.02-30.6).

Conclusions: In our studied cohort of neurologists caring for MS
patients, TI was more common among female neurologists.

journals.sagepub.com/home/msj

Further studies are needed to confirm our findings and to deter-
mine the potential causes.

Disclosure

The study was funded by Roche Farma Spain and Chile. GS is sup-
ported by the Heart and Stroke Foundation Distinguished Clinician-
Scientist and Mid-Career Awards. XM reports personal fees for
consultancy and speaking from Actelion, Bayer, Biogen, Celgene,
Hoffmann-La Roche, Merck, Novartis, Oryzon Genomics, Sanofi
Genzyme, and Teva. JM is an employee of Roche Farma Spain. BJ,
MEF and MT: nothing to disclose.

EP1706
Early experience with ocrelizumab: patient characteristics
from a large insurance claims database

N.J. Engmann, E. Yang, L. Julian, W.S. Yeh, J. Whiteley
Genentech, Inc., South San Francisco, CA, United States

Introduction: OCR is the only disease-modifying therapy (DMT)
approved for both relapsing and primary progressive forms of
multiple sclerosis (MS). Limited information is available on
patients initiating OCR in the real world.

Objective: To characterize patients initiating ocrelizumab (OCR)
in a real-world setting.

Methods: This study used Pharmetrics Plus, a large US insurance
claims database, to identify patients initiating OCR (“initiators™)
between April and December 2017. Patients using OCR were iden-
tified if they had either: 1) miscellaneous J codes or temporary OCR
code C9399 with CPT codes indicating infusion (IV) procedures,
and an MS diagnosis or previous MS DMT history, or, 2) OCR
NDC code. Patients were included if they had at least 2 IVs 12 to 18
days apart, without other DMTs within 6 months of initiation. At
least 12 months continuous enrollment prior to OCR initiation was
required. Demographic and clinical characteristics, including DMT
use prior to OCR, Charlson Comorbidity Index (CCI), MS-related
symptoms, and relapse rate were reported for the year prior to OCR
initiation and stratified by prior use of DMT and initiation quarter.
Results: A total of 838 OCR initiators were identified, representing
21.9% of all MS patients who initiated a DMT during the same
period. The mean (SD) age for OCR initiators was 49.2 (11.0)
years, CCI score was 0.39 (0.84), 63.2% were female, and the most
frequent MS symptoms reported were fatigue (33.8%) and neuro-
genic bladder (13.6%). Approximately 33.4% of OCR initiators had
a relapse in the year prior, with a pre-index annual relapse rate of
0.52. 34.7% of initiators had no DMT use in the prior year
(“untreated”). Among OCR initiators switching from another DMT
(“switchers”), 46.4%, 19.6%, and 34.0% switched from oral, inject-
able, and other IV DMTs, respectively. From Q2 to Q4 2017, the %
of untreated OCR initiators increased from 30.4% to 41.3%, and the
% of switchers previously treated with injectables increased from
15.2% to0 29.5%. The mean CCI decreased from 0.45 to 0.33.
Conclusions: To our knowledge, this is the first real-world study
documenting the characteristics of OCR early adopters. As real-
world data on OCR mature, comparative-effectiveness research
will examine real-world outcomes and should address the chang-
ing characteristics of OCR initiators over time.

Multiple Sclerosis Journal 2018; 24: (S2) 738-980



964

ePosters 24(S2)

Disclosure

Sponsored by Genentech, Inc. N.J. Engmann is an employee of
Genentech, Inc., and a shareholder of F. Hoffmann-La Roche Ltd;
E. Yang is an employee of Genentech, Inc., and a shareholder of F.
Hoffmann-La Roche Ltd; L. Julian is an employee of Genentech,
Inc., and a shareholder of F. Hoffmann-La Roche Ltd; W.S. Yeh is
an employee of Genentech, Inc., and a shareholder of F.
Hoffmann-La Roche Ltd; J. Whiteley is an employee of
Genentech, Inc., and a shareholder of F. Hoffmann-La Roche Ltd.

EP1707

Closing the gaps for MS treatment adherence at low
middle income countries. Egypt case

A. Abotaleb
Health Economics and Polices, World Health Organization,
Cairo, Egypt

Objectives: When Prevalence of multiple sclerosis in a high pop-
ulation country like Egypt was found to be 1.41%, from all neuro-
logical disorders the challenges on government &society will
increase due to scarcity of resources and priority issues Although
interferon beta (IFNf) have been shown to reduce the risk for dis-
ease progression for MS therefor Treatment adherence is essential
for enhancement patients outcomes.

The objective of this research is closing the gaps for treatment
adherence policy to enhance patient’s outcomes and efficient uti-
lization of resources.

Methods: Developing patent support program (PSP) for MS
patients this program includes (training injection - patient coun-
seling from clinical pharmacist - follow up visits based medical
file for the patients - fixed telephone number for any inquiries
about the disease from the patients was created )

Time horizon for the assessment of the program was 12 months
SF36 questioner was used for evaluating impact of the program on
quality of life. Direct medical and in direct medical costs was cal-
culated for evaluation of utilization of health care resources. Data
from aged (18 -60) for 1 year was analyzed.

Results: With 200 number of patients (mean age: 33, 66.7 %
female) after 12 months cost of treatment per patient was
reduced with percentage (50%) the annual relapse rate was
reduced by 65 % Total medical cost of relapse was discounted
by( 50 % )

Conclusion: Creating an effective patent support program (PSP)
focusing on reducing patent’s adherence may enhance outcomes
for MS patients and efficient resources utilization.

Disclosure
i have no conflict of intrest

EP1708
Locked-in-syndrome in a patient with tumefactive
multiple sclerosis

F. Thomke
Neurology, Klinikum Worms, Worms, Germany

Muttiple Sclerosis Journal 2018; 24: (S2) 738-980

A locked-in syndrome seems to be extremely rare in multiple scle-
rosis (MS). We are aware of only 3 previously reported patients
who all died. This paper adds another patient finally treated with
rituximab, who survived and remained stable up to now, i.e. for
more than 12 years.

A previously healthy 32-year old woman noted diplopia and
ataxia of gait. Magnetic resonance imaging (MRI) documented 5
periventricular T,-hyperintense lesions without gadolinium-
enhancement. MRI of the spinal cord was normal. Cerebrospinal
fluid analysis revealed 8 leucocytes/pl and abnormal oligoclonal
IgG-bands. She completely recovered with high dose steroids.
This was diagnosed as a first demyelinating event in the central
nervous system consistent with MS with dissemination in space
but isolated in time. She did not receive a disease-modifying
therapy.

Four months later, she noted horizontal diplopia and a progressive
left-sided hemiparesis. She had bilateral internuclear ophthalmople-
gia and a left-sided hemiparesis (movements against resistance).
MRI documented a large space-occupying gadolinium-enhancing
lesion in the pons (right side > left side). This was diagnosed as the
2" bout of a now definite MS:

She was treated with 1 mg methylprednisolone/d for 5 successive
days. Her condition, however, deteriorated and she received a 2"d
course of high dose steroids which was also ineffective. A subse-
quent plasma exchange (4 cycles with 3 litres) was ineffective,
too. After that she was treated with cylcophosphamide (750 mg
for 2 successive days) accompanied by intravenous immunoglob-
ulins (0,4 g/kg for 5 successive days). Her condition, however,
deteriorated to a locked-in-syndrome with quadriplegia, anarthria
and aphagia, and loss of all horizontal eye movements but pre-
served vertical eye movements, which were used to communicate
with the conscious patients. She also suffered painful tonic sei-
zures of her limbs and her face. During one of these fits she bit her
tongue, which swelled massively leading to respiratory problems
requiring intubation.

Finally, we started treatment with rituximab (3 cycles with 800
mg/d every 2 weeks followed by 375 mg/kg every year). She
slowly improved within the following 2% years and reached an
EDSS of 3.5. Rituximab treatment continues up to now, i.e. for
more than 12 years, and there is no evidence of disease activity, i.
e. she neither suffered another bout nor developed any new MRI-
lesion. She lives an independent life.

Disclosure
Nothing to disclose

EP1709
Self-esteem partially mediates the relationship between
quality of life and depression in multiple sclerosis patients

7. Gedik!, E. Idiman?
!Psychology, Izmir Katip Celebi University, >Dokuz Eylul
University, Izmir, Turkey

Background: Multiple sclerosis (MS) is associated with mood
problems which negatively impact health-related quality of life
(HRQoL), however these mood problems cannot be solely attrib-
uted to health-related variables. Protective psychological factors
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such as self-esteem may mediate the relationship between mood
problems and HRQoL in MS.

Objective: To investigate the associations between HRQoL, self-
esteem, and depression in MS patients.

Method: This study had a descriptive and cross-sectional design.
Eighty one patients with definite MS who were receiving follow-
up care at the Dokuz Eylul University between November and
April 2016 accepted to participate in the study. Data were col-
lected using the Turkish version of the MS International Quality
of Life Questionnaire, Rosenberg Self-Esteem Scale, and Hospital
Anxiety and Depression Scale. Multiple linear regression analysis
and Sobel test for mediation were conducted.

Results: Among the participants, 76.5% were female, 55.6% had
a Bachelor’s degree or higher, 67.9% were married, and 81.5%
were using disease modifying drugs. Expanded Disability Status
Scale (EDSS) scores ranged between 0 and 6.5, with a mean of
1.43. Mean disease duration was 7.25. Results of the regression
analysis showed that EDSS (B -.31), self-esteem (B .26), and
depression (B -.30) significantly predicted HRQoL, while anxiety
did not significantly contribute to the model, which explained
41% of variance in HRQoL. A Sobel test was then ran and it was
found that self-esteem partially mediated the relationship between
depression and HRQoL.

Conclusions: MS patients often report poorer self-esteem and
mood compared to the general population. Protective factors such
as self-esteem should be addressed in psychological therapies in
order to increase HRQoL in MS, since self-esteem partially medi-
ated the relationship between depression and HRQoL.
Psychological therapies have the potential to reduce health costs
and increase psychosocial adaptation to the disease. From a holis-
tic perspective, complementary psychotherapies should become
more widespread in the management of MS. It can be posited that
the medical treatment of depression in MS patients is crucial, but
not sufficient. Findings of the study indicated that psychological
interventions aimed at increasing self-esteem in MS patients
would help improving HRQoL.

Disclosure
Gedik Z and Idiman E declare no conflicts of interests for this
work.

EP1710
Online medical education improves knowledge of immune
mechanisms in the treatment of MS among neurologists

T. Finnegan!, C. Murray!, J. Maeglin!, G. Giovannoni?
!Medscape Education, LLC, New York, NY, United States, *Barts
and The London School of Medicine and Dentistry, London,
United Kingdom

Introduction: Disease modifying therapies (DMTs) for the treat-
ment of multiple sclerosis (MS) continue to evolve, with estab-
lished and emerging therapies differing in how they modulate the
immune system. Although neurologists are generally aware of the
efficacy and safety of DMTs, they often lack substantive knowl-
edge of the mechanistic basis for their treatment effects. An online
educational activity was developed with the goal of improving

journals.sagepub.com/home/msj

neurologists’ knowledge of the effect of MS-relevant DMTs on
immune function.

Methods: An online educational intervention was developed in
the form of a 30-minute video lecture with synchronized slides.
Educational effectiveness was assessed with a repeated pairs pre-/
post- assessment study design in which each individual served as
his/her own control. Responses to 3 knowledge-based and 1 self-
efficacy questions were analyzed. A chi-square test assessed
changes from pre- to post-assessment. Cramer’s V was used to
calculate the effect size of online education. Data from the assess-
ment were collected between March 22, 2018 and April 16, 2018.
Results: A comparison of responses from pre- to post-assessment
questions demonstrated a considerable educational effect (n=153;
V=0.17; P< .01). Participation in this educational intervention
showed improvements in the following areas (P< .05): identifica-
tion of therapies that function by immune reconstitution and the
consequences of using DMTs that utilize short-term vs continuous
immune suppression. There was a positive but not significant
change in learners who correctly identified the patient type most
likely to benefit from immune reconstitution therapy. Activity par-
ticipation resulted in 20% of participants noting an increase in
confidence in identifying patients with M'S who are candidates for
immune reconstitution therapy.

Conclusion: This study demonstrated the success of a targeted
online, video lecture on improving neurologists’ knowledge of
modulation of the immune system by DMTs for MS. Additional
education is needed to further address the impact of DMT use on
immune function.

Disclosure

The educational activity and outcomes analysis was supported by
an unrestricted educational grant from EMD Serono.

Thomas Finnegan: Nothing to disclose

Catherine Murray: Nothing to disclose

John Maeglin: Nothing to disclose

Gavin Giovannoni: Served as an advisor or consultant for:
AbbVie Inc.; Bayer Schering Pharma; Biogen; Canbex
Therapeutics Ltd; Eisai Inc.; Elan Pharmaceuticals, Inc.; EMD
Serono, Inc.; FivePrime Therapeutics; Genentech, Inc.;
Genzyme Corporation; GlaxoSmithKline; GW Pharmaceuticals;
Ironwood Pharmaceuticals, Inc.; Merck & Co., Inc.; Novartis
Pharmaceuticals Corporation; Pfizer Inc; Roche; sanofi-aventis;
Synthon BV; Teva Pharmaceuticals USA; UCB Pharma, Inc.;
Vertex Pharmaceuticals Incorporated

EP1711
A global nurse-focused Delphi approach to management
of gastrointestinal tolerability of dimethyl fumarate

T.L. Campbell!, B. Jenny?, L.L. Mayer?, M. Namey*, G.
Riemer5, M.A. Robles-Sanchez®, S. White?, M. Edwards3,
C. Minor?

Division of Neurology, Queen Elizabeth II Health Sciences
Centre, Halifax, NS, Canada, *University Hospital,
Strasbourg, France, 3MS Clinic of Central Texas, Round
Rock, TX, *Cleveland Clinic, Cleveland, OH, United States,
SKnappschafisklinikum Saar GmbH, Sulzbach, Germany,
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SMultiple Sclerosis Centre of Catalonia, Health Catalan Institut,
Barcelona, Spain, 'St George’s University Hospitals NHS
Foundation Trust, London, United Kingdom, $Biogen Inc.,
Cambridge, MA, United States

Background: Dimethyl fumarate (DMF) has demonstrated a pos-
itive benefit-risk profile in relapsing-remitting multiple sclerosis
(RRMS) in clinical trials and real-world analyses. For some
patients, DMF may be associated with gastrointestinal (GI) side
effects that contribute to treatment discontinuation. MS nurses are
well positioned to provide insight into best practices for managing
these events.

Objective: Engage MS nurses to identify effective management
approaches for mitigating GI side effects of DMF using Delphi
consensus methodology.

Methods: A steering committee of MS nurses developed 2
sequential surveys to identify treatment practices for managing GI
side effects associated with DMF. The first survey was sent to MS
nurses in 7 countries (Canada, France, Germany, Italy, Spain, the
UK, and the USA). Findings will be clarified and elaborated upon
in a second, ongoing survey.

Results: The first survey was completed by 239 nurses. A majority
(82%) have >6 years of experience treating people with MS and
92% are actively involved in patient education and support for MS
treatments. Respondents estimate that concern for possible GI side
effects always or almost always impacts treatment choice for 42%
of patients and 38% of providers. A majority of respondents agree
that education about GI side effects before treatment initiation
(96%) and during the first 3 months (95%) of treatment contributes
to adherence. A majority of respondents (96%) follow the dose
titration schedule recommended in the label when initiating DMF.
For 86% of respondents, recommending patients take DMF with
food is always or almost always standard protocol, but the majority
(60%) do not specify a particular type of food. Most respondents
recommend pharmacologic (74%) and/or nonpharmacologic
(56%) treatments for patients with GI symptoms. Descriptions of
most frequently recommended food groups and pharmacologic
and nonpharmacologic treatments will be presented.

Conclusion: Based on the results from this first ever survey of
DMF GI management practices among MS nurses, patient educa-
tion on possible GI side effects is critical to improving patient
adherence. In addition, most nurses follow the label recommenda-
tion for dose titration, advise patients to take DMF with food, and
recommend symptomatic therapy for patients who experience GI
side effects.

Disclosure

Supported by Biogen Inc.

T Campbell: Honoraria received from Biogen, EMD Serono,
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Is the primary use of generic (non-propietary) disease
modifying therapies (DMTs) associated with therapeutic
inertia in multiple sclerosis care?

F. Caceres!, M.L. Saladino!, M. Terzaghi?, B. Silval:3, G.
Saposnik?>#>

!MS Clinic, INEBA - Neurociencies Institute of Buenos Aires,
Buenos Aires, Argentina, *Decision Neuroscience Unit, Li

Ka Shing Institute, University of Toronto, Toronto, ON,
Canada, 3Demyelinating Diseases Working Group, Argentine
Neurological Society, Buenos Aires, Argentina, *Division of
Neurology, Department of Medicine, St. Michael’s Hospital,
University of Toronto, Toronto, ON, Canada, >Laboratory for
Social and Neural Systems Research (SNS-Lab), Department of
Economics, University of Zurich, Zurich, Switzerland

Introduction: The use of generic (non-proprietary)compared to
brand-name drugs is becoming popular in the management of
multiple sclerosis (MS). Generics for MS are not necessarily less
expensive than brand-name drugs, while generic companies have
more flexible compliance regulations. Argentina is one of the
leading countries with higher availability of generic agents (n=16;
interferon,  glatiramer, dimethyl-fumarate, teriflunomide,
fingolimod).

Objectives: To determine the prevalence of therapeutic inertia
(TI) between primary users of generics vs. brand agents in the
management of MS in Argentina.

Design: We conducted an online study comprising 117 neurolo-
gists with expertise in MS. Participants answered questions
regarding their clinical practice,most commonly used disease
modifying agents, and therapeutic choices of 10 simulated case-
scenarios. TI was defined as the lack of treatment initiation or
escalation when evidence of clinical and radiological activity(8
case-scenarios, 720 individual responses). We created the brand-
name/generic score (BGS)according to the top 5 frequent use of
brand-name (n=9) vs. generic (n=16) drugs for MS, where scores
lower than 1 indicates higher use of generics and scores >1 indi-
cated higher use of brand agents. Candidate predictors of TI
included demographic data, MS specialist vs. general neurologist,
practice setting, years of practice, volume of MS patients, risk
preferences, and the BGS.

Results: Overall,90 participants completed the study (completion
rate 76.9%). TI was observed in 153 (21.3%) of participants’
responses.The mean BGS score (SD)was 2.75 (2.1).Overall,46
(51.1%) participants had a BGS equal to or lower than 1. The most
common generic drugs used include interferon B1 b (Blastoferon®
Biosidus), and Fingolimod (Bago and Raffo).The evaluation of
individual responses revealed that lower BGS scores was associ-
ated with higher TI (mean BGS 2.44 for TI vs. 2.84 for no TI;

journals.sagepub.com/home/ms;j



ePosters 24(52)

967

p=0.04). The multivariable analysis revealed that for every point
increase in the BGS, there was areduction in TI (OR 0.64; 95%CI
0.44-0.94); equivalent toa 56% (1/0OR)significant increased in TI
for primary generic-name users.

Conclusions: TI is a common phenomenon affecting one in five
clinical situations. The primary use of generic-name drugswas
associated with a 56% increase in the likelihood of TI.Further
studies are needed to understand the underlying causes of this
phenomenon.

Disclosure

FC: He received fees for consultancy and Advisory Board mem-
bership and fees for travel, academic conferences and research
projects from Genzyme, Novartis ; Merck, Ivax, Roche and
Biogen Idec.
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Biogen Idec. and Novartis. He also received honoraria as a speaker
from Roche

MT: nothing to disclose

BS: received economic retribution for the development of educa-
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following pharmaceutical companies: Biogen, Novartis, Merck,
Genzyme and Ivax

GS: is supported by the HSF Career Scientist Award following an
open peer reviewed competition.

EP1713
Pilates exercise has positive effect on balance but not on
gait performance in people with mild multiple sclerosis

K. Novotna!, A. Gabrielova?, M. Kdvari?, E. Kubala
Havrdova!, J. Preiningerova Lizrova!

!Department of Neurology and Center of Clinical Neuroscience,
First Faculty of Medicine, Charles University and General
University Hospital in Prague, *Teaching Hospital Motol, 2nd
Medical Faculty, Charles University, Prague, Czech Republic

Background: Balance and gait impairment are common in people
with multiple sclerosis (MS). This disabling deficit can be present
even in people with mild neurological disability. People with MS
are encouraged to perform some regular physical activity for
improving fitness and muscle strength. Pilates is popular exercise
system focusing upon controlled movement, activation of core
muscles and breathing. The aim of the study was compare effect
of short-term pilates exercise on balance and gait performance in
group of people with mild MS.

Methods: Participants received 10 weeks of training sessions of
Pilates exercise (supervised by physiotherapist), control group has
no change of lifestyle regimen. Balance was evaluated using Berg
Balance Scale, MiniBest test, Timed Up and Go test, Single leg
stance and Step test on baseline and after completing of training.
Gait performance was assessed using Timed 25 Foot Walk test,
The 2 minute walk test and by GAITRite instrument.

Results: Thirty-three participants completed the study: 21 people
in pilates group (21 women, mean age 38,5 y, mean disease dura-
tion 6 y, mean EDSS 2,5) and 11 people in control group (1 men,
mean age 43 y, mean disease duration 9 y, mean EDSS 2,9). After

journals.sagepub.com/home/msj

completing 10 weeks of pilates exercise participant significantly
improved in balance (MiniBest test p=0.025, TUG p=0.041) and
walking endurance (the 2 minute walk test p=0.002). Gait perfor-
mance in normal walk measured by GAITRite was improved in
both groups.

Conclusion: Pilates could be offered as possible exercise to peo-
ple with mild MS to improve balance. However for treatment
serious balance deficit individual physiotherapy should be
prescribed.

Supported by grant of Czech Ministry of Education Progres Q27/
LFI.

Disclosure

KN- KN- has received personal compensation and speaking for
Merck, Novartis, Roche, and Teva.
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MK -nothing to disclose

EKH has received personal compensation for consulting and
speaking for Actelion, Biogen, Celgene , Merck, Novartis, Sanofi,
Roche, and Teva, and is supported by Czech Ministry of Education,
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EP1714
1 year-healthy outcomes in RRMS patients treated with
teriflunomied and dimethyl fumarate

L. Gonzélez-Suarez', M. Alvarez-Payero?, C. Labandeira-
Guerra!, H. Fernandez-Vega?, C. Sanchez-Franco!, A.-R.

Elena!, A.-V. Marta!, G. Pifieiro-Corrales?

!Neurology, 2Pharmacy, Hospital Alvaro Cunqueiro, Vigo, Spain

Introduction: There is little evidence regarding the real impact in
satisfaction and quality of life (QoL) with new oral immunomod-
ulatory therapies (OIT) for relapsing-remitting multiple sclerosis
(RRMS).

Objective: assessment of health outcomes in patients treated with
OIT (teriflunomide [TE] or dimethyl fumarate [DMF]) in a real
world setting.

Patients and methods: Clinical features, QoL (MusiQoL and
EuroQoL) and treatmetn saatisfaction (TSQM) were evaluated in
RRMS patients treated with TE or DMF for at least 1 year.
Results: 81 patients started 88 OIT (43DMF; 45TE). 79% women;
Mean age 42.22 years (SD 8.05), mean disease duration 100.64
months (SD 66.08), mean baseline EDSS 1.79 points (SD 1.87),
number of relapses lyear prior: 0.75 (SD 0.87). 18 patients
(22.5%) were naive, 65 (73.5%) received at least one DMT. The
main reason for change were side effects (52.3%), followed by
innefficiency (19.3%) and safety (4.5%).

EQ-VAS-EuroQoL baseline (mean points£SD): 70.3+£19.8, (67.9
+20.3 DMF; 72.3 +£ 19.0 TE). The worst-rated dimmension were:
anxiety / depression (31.3%), pain (25.0%) and difficulty in carry-
ing out daily activities (12.5%) .

MusiQoL baseline (mean points; SD): 70.1 + 14.8 (69.9 + 15.0 for
DMEF vs 70.3 + 14.9 for TE)

EQ-VAS year 1: 68.3 £+ 20.3 points, (DMF 70.3 + 18.3 points vs
TE 66.6 +22.11).
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Mean MusiQoL _year 1: 67.9 = 15.5 points (70.2 + 16.7 for DMF
vs. 66.1 £ 14.5 for TE)

TSQM at baseline: efficacy (62.6 £ 23.9 points), side effects (50.4
+ 24.1 points) convenience (57.4 + 24.9 points) and overall satis-
faction (62.3 + 23.3 points) .

TSQM at year 1: efficacy (66.4 + 23.9 points), side effects (67.7 +
23.3 points) convenience (82.7 £ 19.1 points) and overall satisfac-
tion (73.6 = 17.9 points) . DMF vs TE: efficacy (69.3 = 19.2 vs
63.6 & 28.0), side effects (70.1 +22.3 vs 64.8 +26.7), convenience
(77.5 £ 18. 6 vs 88.2 £ 18.6). The TSQM dimensions improved
during treatment with TE compared to previous T, (p < 0.05).
Conclusions: QoL seems to be mantained after one year with
OIT. However, patients on OIT present increased satisfaction
compared to previous IT, maybe due to a better tolerance and
greater convenience in the administration. Patients on DMF have
greater satisfaction in terms of efficacy and side effectscompared
to TE but to a decreased convenience.
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Inés Gonzalez Sudrez have Merck, Biogen, Genzyme, Novartis.
Elena Alvarez Merck, Biogen, Genzyme, Novartis.

Miriam Alvarez Payero Merck, Sanofi-Genzyme, Biogen

Marta Aguado-Valcarcel Merck, Sanofi-Genzyme, Biogen
Guadalupe Pifieiro-Corrales Merck, Sanofi-Genzyme, Biogen,
Roche
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EP1715
TeleSEP: development of platform to regional tele-
expertise in multiple sclerosis

N. Derache!2, F. Seguin?, C. Leroux?, P. Branger!2, K.
Hauchard?, G.-L. Defer!2

!CHU of Caen | Service de Neurologie, MS Expert Center,
Caen Cedex, °CHU de Caen, Service de Neurologie, MS Expert
Center, CHU Caen, 3GCS normand’e-santé, Caen, France

Background: These last years, evolution of diagnosis criteria and
development of disease modified treatment have complicated
medical care of Multiple Sclerosis (MS) patients and require col-
laboration between neurologist and MS expert center.
Telemedecine emerged as an adequate system to effective opti-
mize care for MS patients in the whole of Normandy.

Objective: Equality of access for all MS patient to a medical
expertise by development of TeleSEP, a specific platform of MS
tele-expertise

Method: First step: creation of té1éSEP plateform in partnership
with expert neurologist and GCS normand’e-santé (Regional
grouping of support for the deployment of e-health) for designer
and project manager, with prior approval of health regional
agency, a public funding organization. Secondly, implementation
of teleSEP in all neurologist, private or hospital, with accordance
with IT services. Final step: user training. All MS patient elec-
tronic record included an interfacing sheet, an informative sheet,
EDMUS graph and upload MRI. Traceability is provided by final
report written by expert neurologist within 3 days of the meeting.

Muttiple Sclerosis Journal 2018; 24: (S2) 738-980

Result: Twelve teleSEP took place with 107 discussed MS cases
(mean: 8.23+/-4.13 per teleSEP). Total participants of meetings
were significantly increased with an average of 21.154/-9.07,
with 12.17 present (+/-5.65) and 10.75 connected (+/-4.14).
Participants are neurologists but also residents. Characteristics of
patients were: 72% of female, mean age: 44.90 years (+/- 12.45),
mean EDSS: 3.17 +/- 2.28 [0-8], mean disease duration: 118.02
months (+/- 112.02) and relapsing-remitting form for half of them.
There were two main queries about diagnosis and/or treatment
respectively in 51% and 84% of cases. Global satisfaction score
assigned by users is 4.51/5 with download time of data less than
30 minutes. Another important points are save valuable time and
costs due to absence of travel for neurologist or patient to expert
center, with less pollution. Recommandations of teleSEP were
applied in 97% of cases.

Conclusion: TeleSEP allows equality of access for all patient to a
medical expertise regardless of location and neurologist in terms
of diagnosis and treatment with global improvement of care to the
region. It’s practical tool with global satisfaction, professional
training and applicable to other diseases.

Disclosure

Derache: received funding for speakers honoraria from Merck-
Serono, Biogen-Idec, Novartis, Teva, Roche and Sanofi-Genzyme.
Defer: received personalcompensation for scientificadvisory-
boardfromBiogenldec, Novartis, Genzymeand Tevapharma-
ceuticallndustries Ltd and has receivedfundingfor traveland/or
speaker honorariafromMerckSerono, Biogenldec, Novartis,
Genzymeand Tevapharmaceuticallndustries Ltd.

Branger: received funding for speaker honoraria from Biogen,
Novartis, Sanofi-Genzyme and Merck.
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Is itIt’s possible to continue a really effective therapy in
a patient with a severe hypersensitivity drug reaction?
The importance of desensitization procedures in the
monoclonal antibodies era

L. Moiola!, M. Romeo!, M. Di Cristinzi!, G.A. Ramirez?,

V. Martinelli!, L. Dagna?, G. Comi!, M.-R. Yacoub?
INeurology, 2Unit of Immunology, Rheumatology, Allergy, and
Rare Diseases (UnIRAR), Vita-Salute San Raffaele University;
San Raffaele Scientific Institute, Milan, Italy

Background: Alemtuzumab(ALEM) is a highly effective mono-
clonal anti-CDS52 antibody approved for patients with active mul-
tiple sclerosis(MS). The most common ALEM’s adverse
events(AE) are infusion reactions(IRs). Three out of 100 IRs are
severe and contraindicate treatment prosecution with the tradi-
tional schedule.

Methods: a case report

Results: a 45-year-old female, diagnosed with MS in 1998, was
treated with several therapies, but only had a complete response to
natalizumab. However, natalizumab had been discontinued for a
high progressive multifocal leucoencephalopathy risk. After last
treatment failure with fingolimod, she was started on ALEM
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without any AE and with an optimal clinical and neuroradiological
response. However, one year later, while she was receiving her sec-
ond infusion, she suddenly developed severe hypotension, cough,
dysphagia and diffuse urticaria/angioedema. She was then treated
with intravenous corticosteroids, antihistamines and fluids. Four
months later, 1:1000 intradermal tests with ALEM were strongly
positive at 20’ reading. We have carried out other intradermal tests
in 5 MS patients treated with alem in order to ruled out a hypersen-
sitivity to other molecules. All tests results negative. A diagnosis of
IgE-mediated anaphylaxis to ALEM was then confirmed. Since no
other effective alternatives were available to treat her MS, ALEM
was infused following Castells’ desensitization protocol. No mild
or severe AE were observed. The treatment was effective with
regard to disease activity and quality of life improvement.
Conclusions: This is the first case of ALEM-desensitization in a
MS patient. This procedure allowed a safe administration of the
only effective treatment for this highly active patient, despite her
previous severe IR to the drug. Desensitization is a crucial proce-
dure to induce temporary drug tolerance, when no effective alter-
natives are available.
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L. Moiola: has received honoraria from Biogen, Merck-Seron,
Sanofi-Genzyme,Novartis
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GA Ramirez: nothing to disclose
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from Biogen-Dompe’ SG, Merck Serono, Bayer Schering,
Novartis, Sanofi-Aventis, Genzyme Europe, Teva
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G. Comi: has received compensation for consulting services and /
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Merck, Biogen, Excemed, Roche, Almirall, Celgene, Forward
Pharma, Medday.
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EP1717
High-dose biotin in progressive multiple sclerosis : a
prospective study of 86 patients in routine clinical practice

L. Couloume!, S. Ory!, S. Wiertlewski!, D.-A. Laplaud!,

L. Michel?

IService de Neurologie, CHU de Nantes, Nantes, *Service de
Neurologie, CHU de Rennes, Rennes, France

Introduction: Biotin is a cofactor for four essential carboxylases,
and may thus support myelin repair and protect against axonal
degeneration. A recent controlled trial has established that high-
dose biotin supplementation has a stabilizing effect on progres-
sion of multiple sclerosis (MS).

Objectives: To analyze the impact of high-dose biotin in routine
clinical practice on disability progression, annualized relapse rate,
quality of life and tolerance in progressive MS patients.
Methods: Progressive MS patients who started high-dose biotin
in Nantes hospital from june 29, 2016 to march 14, 2017 were
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included. Patients were examined at the start of biotin, 6 months
and 12 months after the beginning of the treatment. Expanded
Disability Status Scale (EDSS), relapses, walking test (T25W),
symbol digit modalities test (SDMT), clinical global impression
(CGI) scale, safety and quality of life were collected.

Results: We included 86 Progressive MS patients. Forty-two
patients had primary progressive MS and forty-four had second-
ary progressive MS. At baseline, patients were 52,74+0,96 yrs-
old. Mean EDSS score was 5,91+0,13 and mean disease duration
was 15,02+0,90 yrs.

Thirteen patients stopped biotin before 12 months.

At 12 months, EDSS score was 6,02+1,18 (vs 5,91+1,17 at base-
line, p=0,58). We observed a significant increase of the T25W at
12 months (29,16+4,38 at 12 months vs 25,68+3,24, p < 0,01,
paired t test).

Twelve patients (13,9%) presented an improvement of their disa-
bility (defined as a decrease of >=0,5 point or >=1 point in EDSS
(if baseline score was 6-7 or 4,5-5,5, respectively) or a >=20%
decrease in T25W time). Six of them had concomitant disease-
modifying drug therapy (DMD).

Annualized relapse rate was 0,07+£0,03 in the previous year and
0,0440,02 at one year (NS). There were no significant differences for
SDMT and EQS5D. Only the subscore of EQSD about pain and dis-
comfort improved significantly (1,89+0,06 vs 2,10+0,05, p < 0,01,
paired t test). 45,2% of patients reported CGI= 4, 31,5% CGI< 4,
23,3% CGI>4 at 12 months. Fourteen patients reported adverse events
Conclusions: In this real-life study, 13,9% of patients improved
their disability (compared to 12,3% in the controlled study).
However, half of these patients had a concomitant DMD. No sig-
nificant improvement of the EDSS score and T25W were observed
after one year of treatment. A Phase III study is actually warranted
to conclude on the efficacy of high-dose biotin.

Disclosure

L.Couloume: nothing to disclose. S.Ory : nothing to disclose. Dr
Sandrine Wiertlewski received consultancy fees, speaker fees,
honoraria and clinical research grants (non-personal) from
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Treatment of spasticity in patients with multiple sclerosis
by using method of electrical stimulation according to
Jantsch - a pilot study

M. Kovari!, A. Pokorna?

!Charles University | Rehabilitation Clinic, University Hospital
Motol, 2nd Medical Faculty, Rehabilitation Clinic, University
“Hospital Motol, Prague, Czech Republic

Background: Spasticity is a serious symptom common in many
patients with multiple sclerosis (MS). The electrical stimulation
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(ES) according to Jantsch was created with a primary aim to
reduce spasticity, however its impact has been neither proved nor
disproved by any studies. The aim of this study was to figure out
if this type of ES can reduce the spasticity of triceps surae muscle
(mTS) and whether decrease of spasticity of mTS can influence
the speed of walk.

Methods: Fifteen probands (mean age 51.2 +£10.32 years with
duration of MS 17.21 £ 6.48 years) participated in this pilot
controlled study were divided in two groups - first (STIM)
group (8 participants) underwent the application of ES, and the
second (NONSTIM) group (7 participants) was without ES.
Treatment duration was 8 days, 10 minutes per day during inpa-
tient treatment and all participants had the same conventional
physiotherapy. Spasticity was measured using by Tardieu Scale,
and speed of walk was measured by using 10 metres Walk test
(10MWT) and Time Up and Go test (TUG). On the end of the
therapy the participants filled the subjective questionnare which
was created for them. The intragroup difference was evaluated
using ANOVA for repetitive measures with Fisher’s post-hoc
test (p<0.05).

Results: Our data showed that ES according to Jantsch had an
immediate influence on the reduction of the spasticity of treated
muscle (difference of measuring angle of catch STIM/NONSTIM
was 9.86 degrees, p<0.05) and ES increased the active range of
movement of the antagonists (difference between STIM/
NONSTIM was 10.40 degrees, p<0.05). Furthermore, this effect
had lasted throughout the whole period of treatment and it had the
increasing tendency. The increase of speed of walk by using the
ES was not proved (p<0.05). From subjective point of view all
participants evaluated the ES positively.

Conclusion: ES according to Jantsh decreases the spasticity of
triceps surae muscle, but does not have the influence on speed of
walk measured by 10 metres Walk Test and TUG test.

Disclosure
Kovari Martina: nothing to disclose.
Pokorna Anna: nothing to disclose.

EP1719
MS in the 215t Century mapping study identifying the
global educational offerings for multiple sclerosis patients

S. Schippling!, D. Centonze?3, G. Giovannoni*, E. Verdun

di Cantogno’, MS in the 21st Century Steering Group
!Universitdtsspital Ziirich, Ziirich, Switzerland, 2Universita di
Roma Tor Vergata, Rome, 3SIRCCS Neuromed, Pozzilli, Italy,
Blizard Institute, Bart’s School of Medicine and Dentistry,
London, United Kingdom, SAres Trading S.A. - An affiliate of
Merck Serono S.A., Aubonne, Switzerland

Background: The MS in the 21%t Century initiative, formed in
2011 and led by a Steering Group (SG) of international multiple
sclerosis (MS) specialists and patient advocates, focusses on
developing programmes to improve the education of and commu-
nication between healthcare professionals (HCPs) and people
with MS (PwMS). Throughout 2016-2017, the SG conducted a
mapping exercise to capture the existing educational offerings for
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PwMS across Europe and Canada (Phase 1) and USA, Asia-
Pacific, South America and Middle East regions (Phase 3).

Aim: To report, for the first time, global findings of a comprehen-
sive mapping exercise to identify the scope, diversity and number
of online educational materials for PwMS produced by 1,309
stakeholders from 53 countries.

Method: Quantitative desk research (internet-based) was con-
ducted and resources mapped against a set of standardised
parameters. Research was conducted across multiple stakehold-
ers including patient groups, pharmaceutical companies and
public health providers. Resources were categorised by topic
and format including, websites, information sheets and social
media.

Results: Across the 53 countries mapped, a total of 13,324 differ-
ent educational resources were identified. The majority of the
resources were produced by ‘patient groups’ (48.4%) followed by
‘specialist MS clinics’ (18.9%). The most common topic covered
by the resources was ‘treatment’ (25.3%) and the least covered
topic was ‘information for families’ (1.5%). ‘Patient groups’ pro-
duced 73.0% of resources on ‘information for families’ but only
37.0% of resources on ‘treatment’. Within the topic of ‘treatment’,
29.3% of resources by ‘social media’ stakeholders were about
alternative treatment (i.e. holistic treatment etc.) a greater propor-
tion than for any other stakeholder type. ‘Public health providers’
produced 23.8% of the resources about clinical trials despite only
producing 2.8% of the total resources.

Conclusion: This research shows the breadth and depth of current
educational materials available online for PWMS around the
world. While the majority of these materials are accessed through
‘patient group’ or ‘MS clinic’ websites; within specific topics,
sub-topics, and formats there is a large amount of variation in the
relative contribution of different stakeholders. Therefore, when
looking at patient education it is important to consider not just
what resources are currently available but also which stakeholders
are producing them.
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EP1720
Wind of change: an Italian initiative to promote water
sports in people with multiple sclerosis

A. Tacchino!, L. Pedulla?, P. Canepa?, L. Bonzano?, C.
Monteleoni2, M. A. Battaglia?, G. Brichetto?, M. Bove?

Ttalian MS Foundation (FISM), Genova, 2University of Genoa,
3Italian MS Foundation (FISM), Genoa, Italy

Introduction: It is well known that physical activity is inversely
associated with symptoms severity and stimulates neuroprotec-
tion in MS. Nonetheless, people with MS (PwMS) are less physi-
cally active than non-diseased persons, especially due to the low
level of perceived self-efficacy preventing them from experienc-
ing a large number of physical activities.

Objectives: In the context of an awareness program, promoted by
the Italian Multiple Sclerosis Foundation in collaboration with the
University of Genoa, to favor physical activity and participation
in MS, we addressed the impact of the practice of water sports
(sailing, windsurfing, Stand-Up-Paddle surf), believed too chal-
lenging by PwMS.

Aims: To evaluate the effects of a 5-days water sports training on
upper limb, balance and walking performances and to reduce bar-
riers in facing up to physical activities considered too difficult by
PwMS.

Methods: The participation to the event “Wind of Change” held in
Isola d’Elba (Tuscany) in May 2018 was obtained by recruiting par-
ticipants through https://www.europewithoutbarriers.eu/. PwMS
with minimal disability were admitted to the event. Descriptive
measures were collected through validated patient-reported out-
come for fatigue (MFIS), walking (MSWS-12) and upper limb
(AMSQ) functions. Instrumental tests to assess upper limb (Shpt,
grip and pinch), balance and walking (25FWT at self-paced and
maximal speed, 2MWT, TUG) abilities were administered before
and after the event.

Results: 17 PWMS (14 females) were selected for the event. They
were from around Italy and none of them previously experienced
the proposed water sports. No minor events, relapses, and/or neu-
rological worsening were reported in the last three months. They
were relapsing-remitting, mean age was 29.5 (£3.5) years, MFIS
was 19.28 (£14.68), MSWS-12 was 16.71 (£6.04), AMSQ was
33.94 (£7.43). Participants showed a significant improvement in
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right 9hpt (pre 16.9s, post 15.9s, p< 0.01); left Ohpt (pre 17.9s,
post 16.6, p< 0.005); 25FWT self-paced (pre 5.32s, post 4.61s, p<
0.005); 25FWT fast (pre 3.81s, post 3.63s, p< 0.02); 2MWT (pre
175.01m, post 192.44m, p< 0.01); TUG (pre 6.46s, post 6.15,
p=0.03); No significant improvement were found in grip and
pinch. Participants reported improved self-efficacy due to the
water activities proposed during the event.

Conclusions: A 5-days water sports program seems to have a
positive effect on upper limb, balance and walking and perceived
self-efficacy in PwMS.
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Is placebo effect getting bigger in randomized controlled
trials of multiple sclerosis?

A.S. Emekli!, E. Ersozlu?, M. Kurtuncu!, T. Gunduz!, M.
Eraksoy!

!Department of Neurology, *Istanbul Faculty of Medicine,
Istanbul University, Istanbul, Turkey

Introduction: Randomized controlled trials (RCTs) are the prin-
cipal source of evidence for the treatment guidelines of multiple
sclerosis (MS). Generally, placebo or an active comparator are
used as the control in these trials. Intuitively, no effect on the dis-
ease course in the placebo arm is expected in addition to the
regression to the mean bias.

Aim: In this study, we aimed to compare the magnitude of the
regression to the mean bias in the placebo-treated patients over the
years.

Methods: We included all phase II and III RCTs on relapsing
remitting MS. We collected data including gender ratio, disease
duration, annualized relapse rates, number of relapses, and
Expanded Disability Status Scale (EDSS) scores of the placebo-
treated patients. We divided the RCTs into two groups according
to the studies’ publication dates (Group I: studies before 2010,
Group II: studies after 2010).

Results: Baseline demographic characteristics of the patients did
not differ regarding gender ratio and disease duration between
group I and II. However, there was a significant reduction in the
ARR in the placebo-treated patients between the groups (Group I:
1.0+0.3 vs. group: II 0.5+0.2; p< 0.001). We also observed a sig-
nificant increase in the relative reduction of ARR (Group I:
42.1£19.9 vs. group II: 51.0 £ 12.8; p=0.017), although the mean
EDSS score before study entry was significantly higher in group
II (Group I: 2.3+0.3 vs. group II: 2.6+0.3; p=0.026).

Discussion: Our study suggests the presence of an increased
regression to the mean bias of the placebo-treated groups in recent
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studies, despite the fact that patients with higher EDSS scores
were being recruited over the years. This finding should be taken
into consideration in the design of future RCTs.

Disclosure
Nothing to disclose for all authors.
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Making science digestible: the development of educational
activities for children with a parent with MS, and the need
to better engage families

A. Thomson, R. Aldam, G. Giovannoni, R. Dobson
Queen Mary University of London, London, United Kingdom

Introduction: Multiple sclerosis (MS) onset is commonly in
early adulthood; many people with MS (PwMS) have young fami-
lies. The majority of health resources for children of PwWMS are
printed materials produced by MS charities which provide infor-
mation but do not facilitate interaction. The number of young peo-
ple who have a parent with MS is unknown, and they gain support
from young caregiver networks rather than MS-specific charities.
Communicating with these young people through social media is
limited, as they may not access accounts relevant to MS. As a
result, developing strategies to educate children in families
affected by MS and potentially reduce the risk of MS in these
children is limited by recruitment and engagement difficulties.
Methods: the Digesting Science project developed educational
kits to be delivered as an event for children with a parent with MS.
It aims to engage children in science and communicate health
information. The project was developed by a multidisciplinary
team at Queen Mary University of London (QMUL), including
MS researchers, clinicians, MS Nurse specialists, a drama teacher,
designers and families affected by MS. It builds on play as an
integral part of the learning experience; and is delivered by facili-
tators via a comprehensive manual - a scientific background is not
required.

Results: Since 2013, there have been 58 Digesting Science
events; 42 since January 2016 using the new portable kits. In total
315 parents/relatives have attended, with 411 children. 8 further
events are planned in the next 3 months. Events have been facili-
tated by MS nurses, MS therapy centres, young carers centres and
others. The portable kits allow events to be facilitated internation-
ally; they are currently being translated into French, German,
Spanish, Turkish, Arabic and Hebrew. We are currently working
on how to support and continue to engage families that have taken
part.

Conclusions: This structured, safe, informal educational event
allows specific topics that might not easily be raised in an unsup-
ported family context to be addressed and discussed openly (e.g.
continence issues). The activities engage people who would not
normally discuss MS research to engage and ask questions rele-
vant to them, and it has identified an urgent need to develop
resources and support for families affected by MS. Importantly,
the project can act as a method to communicate new advances in
MS research, and engage families in preventative trials in the
future.

Muttiple Sclerosis Journal 2018; 24: (S2) 738-980
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Young MS in Italy: attitude towards present and
expectations for the future

M.A. Battaglia!2, M.C. Vaccaro?®, P. Bandiera*, M.

Messmer Uccelli!

!Fondazione Italiana Sclerosi Multipla, Genova, °Life sciences,
University of Siena, Siena, 3Fondazione CENSIS, Roma,
4Associazione Italiana Sclerosi Multipla, Genova, Italy

Background: The increased knowledge on disease and amelio-
rated diagnostic criteria have anticipated the diagnosis of MS very
early after the onset, when a person is quite young. The diagnosis
of MS might worry young people in a period of life characterized
by important choices about careers, family and future in general.
Goals: Our aim is to comparison the vision of young people with
and without MS in terms of life prospects, inclusion and social
participation, access to education and work, health needs and
responses. In addition, we compared the present results with the
one obtained in 2005 in a similar study.

Methods: We interviewed 613 young adults (18-40 years) with
MS (PwMS) and 1.003 young adults without MS (PwoMS) living
in Italy. The composition of the two groups reflects those of the
reference universe, so in the sample of PwMS, women represents
the 78.5%. Both samples receive the same structured question-
naire, with an added section on the disease for PwMS. The
PwoMS received a telephone interview whereas the group with
MS participated to a Computer Assisted Web Interviewing survey
open to all users of the site of Italian patient association, or to a
direct interview, always conducted by the association.

Results: About happiness, 1 young in 2 claims to be quite happy,
1 in 4 not very happy, over 1 in 8 very happy, 1 in 20 not happy at
all, with few differences in the two groups. The comparison with
the survey of 2005 highlights a significant decrease in the number
of young self-defined happy (very happy from 15.6% to 9.9% and
quite happy from 65.5% to 56.1%), while among the PWMS there
are very limited variations.Analyzing the declared health status,
most of young declare good or excellent health conditions (67.1%
define their status as good and 22.7% as excellent, while 9.5%
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declare a mediocre condition and 0.7% not good). Data on PWMS
are similar to PwoMS, although the conditions declare by PwMS
are clearly less positive, and a lower percent between the youngest
considers its level of health excellent. The comparison between
2005 highlights an improvement in the health conditions per-
ceived in young people especially in those with MS.

Conclusion: The improvement of perceived health in PWMS is
another proof of the progress of MS treatments in the last 15
years, which led to a perception of a clear improvement in the
health status declared by PwMS, which moreover appears trans-
versal to all the conditions of disability.

Disclosure

Battaglia: nothing to disclose
Vaccaro: nothing to disclose
Bandiera:nothing to disclose
Messmer Uccelli: nothing to disclose
Bezzini: nothing to disclose

EP1724
Attendance to ECTRIMS: does it impact on therapeutic
decisions in multiple sclerosis care?

G. Saposnik!?3, J. Maurino®, A.P. Sempere’, M.

Terzaghi’, X. Montalban!®

Division of Neurology, Department of Medicine, St.

Michael’s Hospital, University of Toronto, Toronto, ON,
Canada, ’Laboratory for Social and Neural Systems

Research (SNS-Lab), Department of Economics, University

of Zurich, Zurich, Switzerland, 3Decision Neuroscience Unit,
Li Ka Shing Knowledge Institute, St. Michael’s Hospital,
Toronto, ON, Canada, *Medical Department, Roche Farma,
Madprid, >Department of Neurology, Hospital General
Universitario de Alicante, Alicante, °Department of Neurology-
Neuroimmunology, Hospital Universitari Vall d’Hebron, Centre
d’Esclerosi Mutiple de Catalunya (Cemcat), Barcelona, Spain

Introduction: Making therapeutic decisions in multiple sclerosis
(MS) is becoming increasingly difficult due to a more compli-
cated risk-benefit spectrum of new agents.

Medical conferences may play an important role in the ongoing
education of healthcare professionals. However, limited informa-
tion is available on the impact of annual ECTRIMS Congress on
the management of patients with MS.

Objective: To assess the influence of attendance to the last
ECTRIMS Congress on therapeutic decisions and management
errors by applying principles from behavioral economics.
Methods: A web-based, cross-sectional study was conducted
comprising neurologists with expertise in MS care throughout
Spain. Participants answered questions regarding the management
of 20 case-scenarios commonly encountered in clinical practice
and completed 3 surveys and 4 experimental paradigms based on
behavioral economics. We assessed treatment escalation when
therapeutic goals were unmet (e.g. progressive cognitive decline,
disease progression). Management errors (ME) were tested with
tolerability and safety scenarios (e.g. management of gastrointes-
tinal events, lymphopenia, or elevated liver enzymes).

journals.sagepub.com/home/msj

Multivariable analysis was adjusted for age, level of expertise,
practice setting and patient volume, and reported as OR; 95%CI.
Results: Ninety-six participants completed the study. Mean age
was 39.5 £ 8.5 years; 53% were female. Two-thirds primarily
focused their practice on MS care (n = 64; 66.7%). Mean years in
practice was 14, commonly assessing 20 + 15 MS patients per
week. Fifty-six (58.3%) attended to the latest ECTRIMS. Lack of
treatment escalation was detected in at least one case-scenario in
68.8% of participants. One third of neurologists made at least one
ME, whereas 18.8% made two ME out of three case-scenarios.
Attendance to ECTRIMS was associated with an increase likeli-
hood of treatment escalation in presence of progressive cognitive
decline (OR 2.44; 95% CI 1.06-5.82) and lower number of man-
agement errors (OR 0.26; 95%CI 0.07-0.98).

Conclusions: Attending to ECTRIMS Congress was associated
with a positive impact on the medical management of patients
with MS irrespective of participant’s demography, level of exper-
tise, and practice setting.

Disclosure

The study was sponsored by the Sociedad Espafiola de Neurologia
(SEN) and funded by Roche Farma Spain. GS is supported by the
Heart and Stroke Foundation Distinguished Clinician-Scientist
and Mid-Career Awards. XM reports personal fees for consul-
tancy and speaking from Actelion, Bayer, Biogen, Celgene,
Hoffmann-La Roche, Merck, Novartis, Oryzon Genomics, Sanofi
Genzyme, and Teva. JM is an employee of Roche Farma Spain.
APS and MT: nothing to disclose.

EP1725
Fulminant multifocal relapse in a fingolimod-treated
patient

A.M. Lascano, G. Breville, S. Roth, P.H. Lalive
Neurology, University Hospitals of Geneva, Geneva, Switzerland

Introduction: Unexpected magnetic resonance imaging (MRI)
activity, with an unusually high number of gadolinium-enhancing
lesions, and severe clinical rebound of disease is observed in mul-
tiple sclerosis (MS) patients, 8-24 weeks after fingolimod with-
drawal. Here we describe a case of a patient who, after several
years under fingolimod, presented MRI characteristics of a severe
« rebound syndrome », while being adherent to treatment.

Case summary: We report the case of a 41 year-old female with
relapsing-remitting MS (disease duration = 20 years), initially
treated with subcutaneous interferon beta-1a during 13 years, who
was subsequently switched to fingolimod due to its oral intake and
the lack of control of disease activity (five relapses between 1997
and 2008, EDSS score = 1). Both clinical and radiological stabil-
ity was achieved under fingolimod during six years. However, a
routine MRI depicted more than 30 gadolinium enhancing lesions
together with an abnormal neurological exam (EDSS = 3; back to
1 after intravenous methyprednisolone). Patient was paucisymp-
tomatic : chief complaints included dizziness and instability.
Adherence to recommended treatment was irreproachable, sup-
ported by a grade III lymphopenia. Serologic and cerebral spinal
fluid (CSF) testing for infectious diseases were negative, as well
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as bacterial and fungus cultures. AQP4 and MOG antibodies were
unremarkable. No tumoral cells were found in the CSF. Given the
unusual radiological presentation, and to exclude lymphoma or
infections, a brain biopsy of the right frontal lesion was per-
formed, showing evidence of active inflammation and demyelina-
tion as seen in MS.

Conclusion: although a large body of evidence confirms impor-
tant inflammatory activity occuring after fingolimod withdrawal,
only few publications reported this kind of radiological progres-
sion during adequate treatment intake, generally ressembling
more to pseudotumoral relapses than multifocal widespread
relapse as seen here. We hypothesize that, in certain patients, fin-
golimod might entail SP1Rs downregulation, thus increasing
CNS inflammation risk. Further studies must be carried out to
confirm this hypothesis.

Disclosure

G. Breville have nothing to disclose. A.M. Lascano received trav-
elling expenses from Roche. P. H. Lalive received honoraria for
speaking from Biogen-Idec, CSL Bering, Merck Serono, Novartis,
Sanofi-Aventis, Teva; consulting fees from Biogen-Idec, Geneuro,
Genzyme, Merck Serono, Novartis, Roche, Sanofi-Aventis, Teva;
research grants from Biogen-Idec, Merck Serono, Novartis, Swiss
MS society, Swiss National Foundation. S. Roth received hono-
raria from Biogen, Merck, Novartis, Roche, Sanofi-Genzyme,
Teva.

EP1726
Demographic and clinical characteristics of patients
treated with ocrelizumab in the United States

N.J. Engmann!, E. Jones?, J. Husbands?, W.S. Yeh!, J.
Whiteley!, L. Julian!

!Genentech, Inc., South San Francisco, CA, United States,
?Adelphi Real World, Manchester, United Kingdom

Introduction: Ocrelizumab (OCR) is the first disease-modifying
therapy (DMT) to treat relapsing (RMS) and primary progressive
(PPMS) forms of multiple sclerosis and is approved in the United
States and European Union. Real-world evidence on OCR treat-
ment is limited in the literature.

Objective: To describe demographics, clinical characteristics and
treatment patterns of patients with MS who initiated OCR treat-
ment in the first year of approval.

Methods: This study used data from the Adelphi Multiple
Sclerosis Disease Specific Programme (DSP), a cross-sectional
survey collecting data from neurologists and patients with MS
with a broad geographical spread across the United States between
March and May 2018. Data were analyzed from a population of
patients currently receiving OCR, with a target of 300 OCR
patients by late 2018. Demographic and clinical characteristics,
including Expanded Disability Status Scale (EDSS) and DMT
history, were reported by the physician.

Results: Among the 75 patients currently using OCR, 36% had
relapsing-remitting MS (RRMS) and 64% had PPMS. The mean
(SD) age was 46.8 (9.0) years, and the mean (SD) time since MS
diagnosis was 5.6 (4.9) years. At the time of switching to OCR,

Muttiple Sclerosis Journal 2018; 24: (S2) 738-980

the majority of patients had moderate (55%) to severe (12%) com-
pared with low (28%) disease activity, and a mean (SD) EDSS
score of 4.1 (1.7) points. No previous DMT use was reported in
23% of OCR patients. Among patients who switched to OCR,
57% switched from platform therapies (interferons or glatiramer
acetate), 31% from orals (teriflunomide, fingolimod, dimethyl
fumarate or cladribine) and 11% from another infusion product
(daclizumab, mitoxantrone, natalizumab or alemtuzumab).
Reasons (multiple options) for switching from previous DMT to
OCR included patient compliance (32%), efficacy (63%), side
effects/safety (43%) and reasons relating to insurance (9%).
Conclusions: To our knowledge, this is one of the first real-world
studies describing the demographic, disease and treatment charac-
teristics of real-world ocrelizumab users. Data collection is ongo-
ing, and we expect to present results from the complete sample at
the time of the 2018 ECTRIMS meeting.

Disclosure

Sponsored by Genentech, Inc. N.J. Engmann is an employee of
Genentech, Inc., and a shareholder of F. Hoffmann-La Roche Ltd;
E. Jones is an employee of Adelphi Real World and was funded by
Genentech, Inc. to complete this analysis; J. Husbands is an
employee of Adelphi Real World and was funded by Genentech,
Inc. to complete this analysis; W.S.Yeh is an employee of
Genentech, Inc., and a shareholder of F. Hoffmann-La Roche Ltd;
J. Whiteley is an employee of Genentech, Inc., and a shareholder
of F. Hoffmann-La Roche Ltd; L. Julian is an employee of
Genentech, Inc., and a shareholder of F. Hoffmann-La Roche Ltd.

EP1727

Effect of pregnancy and exclusive breastfeeding on the
rate of relapses and degree of disability in two years after
pregnancy in patients with multiple sclerosis

M. Ghiasian!, A. Naser Moghadasi!, M. Ghaffari!, M.

Nouri?

IMS Research Center, Neuroscience Institute, Tehran University
of Medical Sciences, Tehran, 2Hamedan University of Medical
Sciences, Hamedan, Islamic Republic of Iran

Introduction: Pregnancy and lactation are important issues for
women with multiple sclerosis(MS). The purpose of this study
was to investigate the effect of pregnancy and exclusive breast-
feeding on the rate of relapses and degree of disability in two
years after pregnancy in patients with relapsing remitting multiple
sclerosis(RRMS).

Materials and methods: 30 RRMS pregnant women who had
exclusive breastfeeding for 4 months were compared with 67 non-
pregnant women with RRMS as controls from 2012 to 2017. Each
patient was examined every three months for 33 months.
Findings: In the first group, patients were examined at the begin-
ning of pregnancy, and then every three months to 24 months after
delivery. Expaned disability status scale (EDSS) in the third tri-
mester of pregnancy, third to ninth month after delivery, the last 6
months of study and collectively at the end of the study were sig-
nificantly lower than the control group (p < 05). Also, EDSS in the
second and third trimesters of pregnancy was significantly
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decreased compared to the initial EDSS (p <.05). The mean num-
ber of relapses in the second and third trimesters of pregnancy, the
third to sixth month after delivery, and the total number of relapses
were significantly lower than the control group.

Conclusion: Exclusive breastfeeding after pregnancy can have a
positive effect on reducing relapse rate and disability, and this
effect will continue until the 24th month after childbirth.

Disclosure
-all authors: nothing to disclose
-no conflict of interest and source of funding for all authors

EP1728
Fuelling patient engagement in health: perceptions and
utilisation of patient self-monitoring

H. Brown!, S. Gabriele!, S. Teoh?, R. Patel?, L. Clark3, C.
Karki3

!Ipsos Healthcare, London, United Kingdom, *Ipsos Healthcare,
Kuala Lumpur, Malaysia, 3Ipsos Healthcare, New York, NY,
United States

Introduction: Multiple sclerosis (MS) is characterised by extreme
symptom variation and adverse manifestation of physical and
cognitive disabilities resulting from demyelination of the central
nervous system. While MS is treated pharmacologically, the com-
plexity of the disease requires patients to be proactive in self-man-
agement of complications.

Objective: Assess physician and patient perceptions of MS
patients’ utilisation of self-monitoring techniques.

Methods: Patient self-monitoring data was collected from three
sources and descriptive analyses were done separately.
Healthcare Practitioner (HCP) Perceptual Questionnaire; col-
lected de-identified HCP perceptions from 10/2017-12/2017;
Dynamic patient record forms [PRF]; HCPs collected de-iden-
tified data from relapsing-remitting MS (RRMS) patients initi-
ating or switching treatment at the time of consultation (1/2018
-3/2018). Lastly, the Ipsos MS syndicated Patient Community
gathered qualitative patient perceptions via an online platform
in the 4EU (UK/Germany/ Italy/Spain) and US from 2/2018
-3/2018.

Results: HCPs’ perception of patients’ use of connected health
devices in management of MS was low, with less than one-third of
HCPs (27.7%, n=242) in SEU and the US (20.2% n=109) demon-
strating awareness. From a scale of 1= not at all knowledgeable to
7=very knowledgeable HCPs recorded an average of 3.8 in the
SEU and 3.7 in the US, resp. in their knowledgeability to recom-
mend an appropriate eHealth device. PRF data indicated that for
72.7% (n=1515) and 62.5% (n=517) SEU and US resp. of RRMS
patients, HCPs were not aware of patients using eHealth devices
to track health parameters such as heart rate, activity and sleep
patterns. When data from the Patient Community was examined,
88% of patients in the 4EU and US (n=97) chose to self-monitor;
the top three most frequently mentioned being weight, sleep and
number of steps walked per day. Additionally, 84% and 47% of
patients were willing to share self-monitoring data with their neu-
rologist and MS nurse, resp.
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Conclusions: Self-monitoring is a patient-led initiative, rarely
suggested by HCPs who have both low awareness and comfort in
their knowledgeability to recommend an eHealth device. This
choice to self-monitor, despite limited HCP engagement reflects
patient perceptions of self-monitoring as a self-determined
responsibility. This demonstrates the acceptance and opportunity
for utilisation of self-monitoring to improve disease management
among MS patients.

Disclosure
All authors are employees of Ipsos Healthcare and have nothing to
disclose.
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Idiopathic thrombocytopenic purpura (ITP) during
Fingolimod treatment in relapsing remitting multiple
sclerosis

N. Molazadeh, S. Navardi, M.A. Sahraian
MS Research Center, Neuroscience Institute, Tehran University
of Medical Sciences, Tehran, Islamic Republic of Iran

Introduction: To present a case of idiopathic thrombocytopenic
purpura (ITP) following treatment with Fingolimod.

Case History: A 26-years old woman diagnosed with relapsing-
remitting multiple sclerosis(RRMS) in 2010, was initially treated
with IFN beta-1a (Avonex) for 2 years and then Betaferon for 3
years respectively. Due to a new attack on Betaferon, the treat-
ment switched to Fingolimod. She was then free of clinical and
MRI activity for 2.5 years. At this time, we noticed a sudden drop
in patient’s platelet count to 23000, whereas she had no symptoms
of spontaneous bleeding, ecchymosis, petechia or purpura.
Fingolimod was stopped and she was admitted to the hospital. The
results of next day platelet count were 16000 and 9000 respec-
tively and other blood tests, ultrasound investigations and bone
marrow biopsy revealed normal findings. Consequently, with the
diagnosis of ITP, IV immunoglobulin and dexamethasone started
for her on the basis of hematologist advice. Daily blood tests
revealed an increase in platelet count to 44000 in the second day
of therapy. After 6 days admission in the hospital, she was dis-
charged home with a platelet count of 116000, with prescription
of Prednisolone, 50 mg once daily .The patient remained without
treatment until 2 months, that she had a severe relapse, so she
underwent pulse therapy for one day. Owing to ITP induced by
Fingolimod and re-occurrence of relapses, it was decided to start
Rituximab and she received the first dose during hospitalization.
She has had a stable course of disease with no relapses and no
changes in blood test results after 4 months of Rituximab
initiation.

Conclusions: Co-existence or induction of other immune medi-
ated disorders in MS patients has been reported previously. To the
best of our knowledge, this is the first reported case of ITP in a
Fingolimod-treated individual. This case highlights the potential
risk associated with long-term immunosuppression which could
lead to induction of a new autoimmune disorder. Further studies
are required to determine if this is a co-incidence, an induction, or
a random finding.
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Digging up a new approach in the management of
multiple sclerosis: Helminth therapy from the patients’
perspective

M.C. Kirkland!, S.J. Donkers2, M. Charabati3, L.C.
Osborne*

{Recovery & Performance Laboratory, Faculty of Medicine,
Memorial University of Newfoundland, St. John's, NL,
2University of Saskatchewan, Saskatoon, SK, 3Université de
Montréal, Montreal, QC, *University of British Columbia,
Vancouver, BC, Canada

Background: Due to the chronic nature of MS, alternative thera-
peutic approaches are on the rise. Helminth Therapy (i.e. inocula-
tion with helminthic parasites) is an approach that many view as
very alternative, but with promising underlying scientific evi-
dence for immunological involvement. With many alternative
therapies, public utilization of the therapy often occurs prior to
evidence acquired from clinical trials. Therefore, experiential
knowledge becomes an important source of information.

Aim: The aim of this study was to explore the opinion of people
with MS regarding helminth therapy and its use in the manage-
ment of MS.

Methods: Interpretative description, an applied qualitative
research approach, was used in this study. The data sources were
online forums including blogs and discussion boards. Multiple
investigators identified, extracted and analyzed the data.
Preliminary codes were established using whole data immersion,
inductive thematic analysis and triangulation.

Results: Four main themes were generated: 1) the experience of
living with MS; 2) influential factors in contemplating Helminth
Therapy; 3) logistical decisions to be made, and 4) concerns. The
difficulty of living with an incurable condition, a dissatisfaction
with current therapy in improving symptoms that impact their
quality of life (QoL) and a shift to alternative therapy seeking was
evident in theme 1. Theme 2 highlights social influences, per-
ceived scientific evidence, expectations and hope. Following con-
templation, logistics such as where to access the worms, type of
worm, administration method, monitoring uptake and cost were
evident. Theme 4 involved concerns such as side effects, long-
term complications and social stigma of Helminth therapy.
Conclusion: Overall, there was a general consensus that conven-
tional therapies were not providing meaningful improvement for
people living with MS. When seeking alternative therapies, a pau-
city of available scientific evidence promotes the use of internet
resources for information. However, blogs and other social media
forums can contain biased opinions, including those that may not
be scientifically supported. Therefore, although Helminth Therapy
has not yet proven beneficial in clinical trials of people lining with
MS and is not currently a recommended therapy, it is important to
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recognize that online media forums convey messages of efficacy
and improved QoL, which can influence the decision for people
with MS to obtain this therapy.

Disclosure

M.C. Kirkland: nothing to disclose; S.J. Donkers: no conflict of
interest, receives funding from MS Society of Canada, University
of Saskatchewan, Saskatchewan Health Research Foundation,
Saskatchewan Centre for Patient-Oriented Research; M. Charabati:
nothing to disclose; L.O. Osborne: nothing to disclose.
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A comparison of the effects of yoga and clinical pilates
exercise on mobility, respiratory muscle strength and
cognition in persons with multiple sclerosis

Z. Abasiyanik, P. Yigit, A.T. Ozdogar, O. Ertekin, S.
Ozakbas, Multiple Sclerosis Research Group
Dokuz Eylul University, Izmir, Turkey

Exercise is the important non-pharmacological method to
improve motor functions, respiratory functions and well-being
in persons with multiple sclerosis (MS, pwMS). It has been
known that exercise can improve cognitive functions as well.
Therefore, the purpose was to investigate effects of yoga and
Clinical Pilates exercises on mobility, respiratory muscle
strength, cognition, and compare the effects of two popular
exercise methods in pwMS.

Twenty-nine pwMS (age, 4348.86; disease duration, 12.91+6.71;
EDSS, 2.38+1.6) were randomized into 2 groups: Clinical Pilates
group (n=16) and yoga group (n=13). Participants received the
program once a week for 8 weeks. The primary outcomes were
Timed Up and Go (TUG) test, TUG cognitive. Timed-25 Foot
Walk (T25FW), maximum inspiratory pressure (MIP) and maxi-
mum expiratory pressure (MEP), Brief International Cognitive
Assessment for MS (BICAMS) which includes Symbol Digit
Modalities Test (SDMT), California Verbal Learning Test-II
(CVLT-II) and Brief Visuospatial Memory Test-Revised
(BVMT-R). Secondary outcomes were International Questionnaire
Investigating Quality Of Life in Multiple Sclerosis (MuSiQoL),
Activities-specific Balance Confidence (ABC) Scale, Multiple
Sclerosis Walking Scale-12 (MSWS-12).

After 8-week exercise training, there were no significant differ-
ences between Clinical Pilates and yoga program in inspiratory
and expiratory muscle strength, MSWS-12 and CVLT-II (p>0.05).
However, there were significant differences in favor of the
Clinical Pilates program in T25FW, TUG, TUG-cognitive,
MuSiQoL, ABC, SDMT and BVMT-R (p< 0.05). Attendance
ratio was %79 in yoga group and 93% in Clinical Pilates group.
This study demonstrated that Clinical Pilates and yoga training
can improve respiratory muscle strength and walking ability from
the patients’ perspective (p< 0.05). Pilates training was more
effective to improve mobility, cognition, quality of life and bal-
ance confidence, compared to yoga training. Although both inter-
vention programs appear to be enjoyable and well tolerated, the
attendance rate was lower in the yoga group.
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EDSS score, age, disease type and inaccessibility impact
on oral health and prosthodontic rehabilitation in
multiple sclerosis patients of a Hellenic cohort

C. Chatzinikolaou!-2, A. Artemiadis3, S. Katsavos3, P.
Kamposiora!, M. Anagnostouli?3

IProsthodontics Department, Faculty of Dentistry,
2Demyelinating Diseases Clinic, 1st Department of Neurology,
Medical School of Athens, 3Immunogenetics Laboratory, 1st
Department of Neurology, Medical School of Athens, National
and Kapodistrian University of Athens, Athens, Greece

Background: Multiple Sclerosis(MS) patients with high scores of
Expanded Disability Status Scale(EDSS), appear more susceptive
to oral infectious diseases, due to their ineffective oral hygiene
and inaccessibility to dental services. Untreated dental patholo-
gies, caries or periodontitis lead to tooth loss and patients have to
undergo extensive prosthodontics rehabilitation to restore their
chewing efficacy.

Objectives: This study aims to evaluate the oral and dental status
of MS patients in Greece and appraise their prostodontic restora-
tions and to associate them with the EDSS score, Disease Type,
Age and accessibility deteriorations to dental services.

Methods: 157 MS patients under regular follow-up at the
Outpatient Demyelinating Diseases Clinic of the Aeginition
Hospital, at the 1st Department of Neurology, of NKUA partici-
pated in the study. The mean age of the sample was 43.33£12.7,
63,1% female, 56,4% married, 48,4% of Tertiary Education and
Mean Healthy Lifestyle Score 6.1+1.9. Median EDSS was 3.0,
mean age at disease onset 32.5+10.84, mean disease duration in
months 129,18+107,13, RRMS 67.7%. They consented to
answer a questionnaire on their health and OHS, accessibility to
dental services and QoL, and to receive a dental examination.
DMFT(Decayed-Missing-Filled Teeth) scores measured the
OHS.

Results: DMFT scores were significantly related to: age, disease
type, age at disease onset and EDSS scale. Only four patients had
dental implants. and four patients had received dental treatment at
home. Highest scores of EDSS were associated with more missing
teeth and untreated need of prosthetic restoration, while there was a
great number of combined fixed and removable prosthesis among
them. Denture wearers were comfortable cleaning them extra-orally
and speaking, but lacked chewing attribution and aesthetics, whereas
patients restored with fixed partial dentures were satisfied in all
fields. 75,8% of the patients attended their dentist regularly and only
24,2% of them mentioned a reason of inaccessibility. Inaccessibility
correlated significantly with age, EDSS and disease type.
Conclusion: MS patients of high EDSS scores and disease
duration have more missing and less restored teeth, due to
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inaccessibility of dental services. Treating patients at home could
improve their oral health status considering that MS is a disease of
periodical mobility deterioration, preventing tooth loss and help
patients avoid complicated restorative procedures.

Disclosure

Charitomeni Chatzinikolaou: Nothing to Disclosure
Artemis Artemiadis: Nothing to Disclosure

Serafim Katsavos: Nothing to Disclosure

Phophi Kamposiora: Nothing to Disclosure

Maria Anagnostouli: Nothing to Disclosure

EP1733
The main factors that influence the family life of patients
with multiple sclerosis

LA. Ionescu!, O. Rujan!, A.M. Enachi!, V. Bucical, G.
Bododea!, C. Baetu!, G. Mihailescu'?, 1. Buraga'?
!Colentina Clinical Hospital, °’Carol Davila University of
Medicine and Pharmacy, Bucharest, Romania

Background and aims: MS is a chronic, progressive, disabling
and incurable disease that manifests frequently in young adults.
The family life can be affected by the sum of disabilities, psycho-
logical and sexual problems, and last but not least the limitations
that are imposed by the immunological therapy. This study evalu-
ates the point of view of patients with multiple sclerosis (MS)
regarding family life within the disease and the impact that the
diagnosis had on it.

Methods: Our prospective study was conducted on the basis of a
questionnaire of 20 questions in the period January -May 2018 on
a sample of 496 patients, of fertile age, diagnosed with MS and
following immunomodulatory therapy at the Neurology Clinic of
Colentina Hospital, Bucharest.

Results: Our lot consisted of 496 patients of which 260 were
females, 236 are under interferon treatment, 120 - glatiramer
acetate, 40 - natalizumab and 100 - teriflunomide. In the
women lot: 75% deny changes in their family life due to MS.
80% of those have the EDSS score < 3 points. The main ele-
ments that influence family life (from the women’s point of
view) are: gait disturbances (31%), sphincterian impairment
(28%), depression or anxiety (20%), sexual impairment (11%)
and family planning issues (10%). The male lot: 20% say their
family life was affected by the disease. 90% of those have the
EDSS score> 3 points. The divorce rate is 25% in the young lot
(<35 years) in spite of a low EDSS score. The main factors that
lead to this decrease in the quality of life are: gait disturbances
(40%), sphincterian disorders and sexual dynamic impairment
(38%), depression (20%).

Conclusions: As to be expected, there is a good correlation between
the EDSS score and the impact the disease has on family life. MS
has a significant impact on families, influencing their wellbeing and
quality of life, often creating psychological stress in each family
member as well as on family functioning in generally.

Disclosure
L. A. Tonescu: nothing to disclosure
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EP1734
Hepatitis B post-vaccination immunogenicity in multiple
sclerosis patients undergoing immunomodulators

S. Presas-Rodriguez!, L. Martin-Aguilar!, M. Paré-

Curell!, M. Esteve-Pardo?, 1. Casas-Garcia?, E. Montané-
Esteva3, C. Ramo-Tello!

!Multiple Sclerosis Unit, Department of Neurociencies,
?Department of Preventive Medicine, Department of
Pharmacology, Hospital Germans Trias i Pujol, Badalona, Spain

Introduction: The use of drugs that modify the immune system
by patients with multiple sclerosis (MS) is rapidly increasing and
so is the risk of getting infections, some of them severe. The hepa-
titis B vaccine (HB) induces protective concentrations of HB sur-
face antibodies (anti-HBs) in more than 90-% of healthy adults
under the age of 40. MS patients risk losing these protective titers
when treated with immunomodulators.

Objective: To study whether patients undergoing immunomodu-
lator treatment for MS maintain the protective titers of anti-HBs
equal to or greater than 10 mIU/ml.

Method: A unicentric, national, cross-sectional and retrospective
observational study. Inclusion criteria: patients with RRMS>18
years with positive vaccine response to HB and at least 6 months
of treatment with natalizumab (NTZ), alemtuzumab (ALM), fin-
golimod (FIN), teriflunomide or dimethyl fumarate (DMF) after
vaccination. Main variable: percentage of patients who maintain
positive vaccine response after at least 6 months after the start of
treatment. Secondary variables: demographic and clinical consid-
erations of the vaccine schedule and MS drugs. Statistical analy-
sis: descriptive. The study was approved by the hospital ethics
committee and all patients signed the informed consent.

Results: Fifteen patients were included: 73% women, average age 36
+/- 7.8 years; time since diagnosis: 4 years (1-15 years); EDSS at the
inclusion: 2.7 +/- 1.5. Treatment at the inclusion: DMF 46.7%, ALM
20%, FIN 20%, NTZ 13.3%. Previous treatments had been used in
40% of patients, requiring an average of 2 treatments (1-7 treatments).
53% had been previously vaccinated and the anti-HBs titers were
positive before starting treatment. The other 47% had anti-HBs
titers below 10 mIU/ml and they required vaccination, receiving
at least 1 dose before starting treatment.

All patients maintained anti-HBs titers of >=10mIU/ml after an aver-
age of 10 months (6-37 months) of immunomodulator treatment.
Conclusions: MS patients maintain sero-conversion levels after
HB vaccination in spite of immunomodulator treatment.
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Background: High-dose IV methylprednisolone is the first-line
treatment for acute relapses. Women with multiple sclerosis (MS)
experience an increased risk of relapse during the postpartum
period. Previously we have demonstrated that little amounts of
methylprednisolone transfer into breast milk 2 hours after end of
infusion. There is only limited data into the levels of concentration
in breast milk and blood during and shortly after IV pulse methyl-
prednisolone therapy.

Objectives: The study aimed to determine the transfer of methyl-
prednisolone into human milk and serum during and shortly after
infusion in breastfeeding MS patients.

Methods: IV methylprednisolone pulse therapy was given to 12
lactating MS patients. Breast milk and blood samples were
obtained just before infusion, 30 minutes into infusion, straight
after infusion and 1 hour thereafter.

Methylprednisolone concentrations were quantified by liquid
chromatography coupled to tandem mass spectrometry (LC-MS/
MS)

Results: MS patients aged (25.6 £ 6.1), weight in kg (71.4 + 6.4),
duration of MS in years (3.88 + 2.2), and an EDSS (1.5 + 0.8).
Infants aged (months) (7.66 + 4.0) and weighed (kg) (7.8 + 2.6).
The methylprednisolone concentrations in milk were below detec-
tion limits just before infusion. Concentrations at 30 minutes into
infusion were 2.9 pg/ml in milk and 6.1 pg/ml in serum. Maximum
levels measured straight after infusion were 3.2 pg/ml in milk and
8.35 pug/ml in serum. Blood and milk concentration levels started
to drop 1 hour after infusion.

Conclusion: Relatively small methylprednisolone concentration
levels were transferred into breast milk during infusion. Results
demonstrate that the relative infant dose (RID) of the weight-
adjusted maternal dose was lower than the generally accepted
RID of 10%. Nevertheless, infant exposure should be taken into
account during and shortly after the infusion and mothers are
recommended to wait 2 to 4 hours to breastfeed to further limit
infant exposure.
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Background: In the desmyelinating diseases the remyelination its
a target. During attacks in the Multiple Sclerosis, methyl-predni-
solone is the treatment of first choice, and there is controversy
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about the effect of prednisolone on generation of OPC and
remyelination.

Objectives: To analyze if methylprednisolone affects the expres-
sion of oligodendroglial maturation and proliferation markers in
vitro

Methods: Mouse neurospheres and HOG line cells were cultured
for 3, 5, 7, 10 and 15 days in the presence of different doses of
methyl prednisolone (0.5, 2, 5, 10, 30 and 50 uM), we analyzed
the clonal capacity, and expression by immunocytochemical of
caspase 3 (as a marker of death), Ki67 (Cell proliferation) and dif-
ferent stages of oligodendroglial maturation (NG2, Olig2,
Oligodendrocytes, CNPase and MBP / PLP).

Results: Methyl prednisolone affects the proliferation and differ-
entiation of oligodendrocytes significantly at all times and under
all doses analyzed. In addition to a higher concentration of meth-
ylprednisolone shows greater cytotoxicity and affects the expres-
sion of oligodendroglial markers.

Conclusions: Our results suggest that methyl prednisolone affects
the proliferation, differentiation and maturation of oligodendro-
cytes. Therefore, its use as a first-choice treatment in multiple scle-
rosis can have a negative connotation if remyelination is target.
Key words: Neurospheres, oligodendrocytes, remyelination,
Corticoids, Methyl prednisolone, Multiple Sclerosis
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Background: Multiple sclerosis (MS) is the leading cause of neu-
rological disability in young adults and affects approximately 2.5
million people worldwide. The prevalence of MS is 16-21 per
100,000 in Argentina and 14 per 100,000 in Chile. Previous stud-
ies have demonstrated the effectiveness of natalizumab in clinical
trials and real-world settings. However, the effectiveness of natal-
izumab in relapsing-remitting (RRMS) patients from Argentina
and Chile has not been studied.
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Objective: To characterize the real-world effectiveness of natali-
zumab in patients with RRMS in Argentina and Chile.

Methods: A retrospective chart review was performed by neu-
rologists at each site. Data were analysed for changes in annual-
ized relapse rate (ARR), Expanded Disability Status Scale (EDSS)
score, the proportion of patients free from relapses, and disability
worsening and improvement. Demographic and outcome varia-
bles were summarized. ARR was analysed using a repeated meas-
ure negative binomial regression model.

Results: Analyses included 117 patients. At baseline (BL), mean
ARR was 1.97 (standard deviation [SD]: 1.21; 95% confidence
interval [CI]: 1.75-2.20). ARR was significantly reduced at 1 year
(mean: 0.06; SD: 0.24; 95% CI: 0.02-0.11) and 2 years (mean:
0.09; SD: 0.35; 95% CI: 0.02-0.16) of treatment. The proportion
of patients (95% CI) free of relapses was significantly lower at 1
and 2 years than at baseline (BL: 7.69% (3.56-14.10); 1 year:
93.91% (87.86-97.52); 2 years: 92.93% (85.97-97.11). From BL,
EDSS scores were reduced by a mean (95% CI) of 0.71 (0.46-
0.96) at 1 year and 0.73 (0.43-1.03) at 2 years. The proportion of
patients (95% CI) without disability worsening was 82.9% (74.8-
89.2) at 1 year and 67.5% (58.2-75.9) at 2 years; the proportion
with disability improvement was 44.4% at 1 year and 39.3% at 2
years. In the year prior to enrolment, 83 hospitalisations were
recorded. During follow-up on treatment, recorded hospitalisa-
tions reduced significantly to 1 and 3 in follow up years 1 and 2
respectively (P<0.01).

Conclusions: Consistent with previous clinical trials and real-
world studies, natalizumab effectively reduced disease activity for
patients with RRMS in Argentina and Chile as evidenced by
decreased ARR and EDSS scores compared with baseline.
Treatment with natalizumab also decreased the number of hospi-
talisations compared with the pre-treatment period.
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Background and aims: Multiple sclerosis is a progressive disa-
bling disease and the life expectancy is with 5-7 years lower than
the normal population, mostly due to the complications or other
comorbidities. It is estimated that the long term prognosis is better
in the recurrent-relapsing (RR) form than in the secondary ones
(SP) due to the fact that they have a better response to immunomod-
ulatory therapy which is what our study is meant to evaluate.
Methods: We have conducted an ambispective observational
study based on 450 patients with MS and following immunomod-
ulatory therapy in the Neurology Department of Colentina Clinical
Hospital, Bucharest, over a period of 2 years.

Results: Our lot consisted of 450 patients (280 RR and 170 SP) all
of them undergoing immunomodulatory therapy (235 interferon, 84
glatiramer acetate, 76 teriflunomide and 55 natalizumab therapy),
with EDSS< 3p. 14% of them had other comorbidities before enter-
ing the program. By the end of the first year, 10% of the RR lot
reached an EDSS=3.5p and 15.2% of the SP. By the end of the sec-
ond year 8% of the RR patients had an EDDS>4 and 12.9% of the
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SP. There have been 8 deaths (3 RR, 5 SP), 7 due to comorbidities
(5 cardio-vascular events, 2 cases of cancer) and 1 EDSS=10 (SP).
The mean of time in which they reached and EDSS=3.5 was 8
months for the RR patients, 6.4 months for SP patients that respected
the indicated treatments and 5 months for those who decided to
interrupt the therapy in the RR lot, respectively 4 months for SP.
The patients who at the end of the 2 year period didn’t have an
EDSS< 3 reported having a balanced diet, exercising regularly and
treating every new episode with corticoids.

Conclusions: There are many factors that influence the life expec-
tancy of MS patients, including the age of onset, the progression
rate and the treatment, but the dizability imposed by this pathol-
ogy isn’t necesarly a death cause. There is a sensible difference
between the way that RR and SP patients respond to treatment, in
favour of the first lot.
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