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SUMMARY

With more than 7,000 active participants from 95 countries worldwide,
the 5" joint triennial meeting of the European Committee for
Treatment and Research in Multiple Sclerosis (ECTRIMS) and Americas
Committee for Treatment and Research in Multiple Sclerosis
(ACTRIMS), held in Amsterdam on October 19-22, 2011, was the largest
meeting on multiple sclerosis (MS) to date. Data were disclosed from
several clinical studies on promising therapeutic modalities addressing
relapsing forms of MS.

Key words: Oral therapeutics — Monoclonal antibodies — Interferon
- Pain — Multiple sclerosis

INTRODUCTION

ECTRIMS has served as Europe’s largest professional organization
dedicated to the understanding and treatment of multiple sclerosis
(MS) for more than a quarter of a century. The vision of this inde-
pendent organization is to create networking and collaboration
opportunities among researchers and clinicians in an effort to
advance basic and clinical research and to improve clinical out-
comes in MS. Founded in 1995, ACTRIMS, the counterpart of
ECTRIMS in the U.S. and Canada, is a nonprofit organization aiming
to provide leadership in research and clinical care. The main focal
points of the 5™ joint triennial meeting of ECTRIMS/ACTRIMS
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included the importance of early treatment, risk management for
new treatment modalities and ways to address the needs of patients
with MS. This report summarizes updated findings on oral therapeu-
tics that are expected to improve compliance to treatment, as well
as monoclonal antibodies (MAbs). Results from clinical studies of
other therapeutic modalities addressing the amelioration of neuro-
pathic pain, as well as the treatment of optic neuritis associated with
MS, are also included.

ORAL THERAPEUTICS

The oral immunomodulatory agent laquinimod sodium (Teva
Pharmaceutical; licensed from Active Biotech) demonstrated the
ability to obstruct the progression of disability and reduced the num-
ber of severe relapses in individuals with relapsing—remitting multi-
ple sclerosis (RRMS) participating in the phase Il ALLEGRO trial (1).
Participants in the randomized, double-blind, placebo-controlled
phase lll study were randomized to receive treatment with laquini-
mod sodium (0.6 mg/day p.o.; n = 550) or placebo (n = 556) for a
period of 24 months. Subjects treated with laquinimod demonstrat-
ed a reduction in the risk of progression based on Expanded
Disability Status Scale (EDSS) scores by 36% after 3 months of ther-
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apy (P = 0.0122 versus placebo), with a 48% reduction in the risk for
confirmed progression by EDSS at 6 months. The annualized rate of
relapse requiring the use of intravenous steroids or hospitalization
was reduced by 27% and 38%, respectively, in laquinimod-treated
patients versus in subjects receiving placebo (2). At months 12 and
24 of the trial, laquinimod sodium reduced the mean cumulative
number of gadolinium (Gd)-enhancing lesions and new T2 enlarging
lesions by 37% and 30%, respectively, compared with placebo
(P =0.0003 and 0.0002, respectively). The active agent correlated
with a significant reduction in the mean percent change of brain
volume by 32.8% versus placebo (P < 0.0001) (3). Laquinimod ther-
apy also resulted in significant improvements in the scores of the
cognitive, physical and psychosocial subscales of the Modified
Fatigue Impact Scale (MFIS) from baseline to 24 months compared
with placebo (P = 0.05, 0.02 and 0.06, respectively) (4).
Encouraging results were also presented from BRAVO, a trial aiming
to assess the safety, efficacy and tolerability of laquinimod versus
Avonex® (interferon beta-1a) in patients with RRMS (5). BRAVO was
designed as a multicenter, randomized, rater-blind, parallel-assign-
ment phase Il study, in which participants were randomized to
receive lagquinimod sodium (0.6 mg p.o. once daily; n = 434), inter-
feron beta-Ta (30 pg once weekly; n = 447) or placebo (p.o. once
daily; n = 450) for 24 months. Compared with placebo, laquinimod
and interferon beta-la resulted in significant reductions in the annu-
alized rate of relapse of 21% and 29%, respectively (primary end-
point; P =0.03 and 0.002, respectively). Treatment with laquinimod
and interferon beta-1a also resulted in marked decreases in the risk
of confirmed disease progression at 3 months of 33.5% and 28.7%,
respectively, versus placebo. Headache was the most frequent
adverse event (> 10%), with comparable frequency across treatment
cohorts. Serious adverse events were reported in 7.2%, 8% and 5.7%,
respectively, of patients receiving placebo, laquinimod and interfer-
on beta-la. No cases of liver failure were reported in the study. The
findings from both trials support the use of laquinimod as a first-in-
class treatment option in patients with MS (6).

Results were presented from a phase Il study assessing the safety
and efficacy of Novartis’ BAF-312, a next-generation lysophospho-
lipid S1P, and S1P, receptor modulator, in subjects with RRMS. BAF-
312 at 5 dose levels was compared with placebo in 2 consecutive
periods in a total of 297 patients with RRMS enrolled in a random-
ized, double-blind, dose-ranging phase Il study. In period 1, partici-
pants (n = 188) were randomized to receive BAF-312 0.5, 2 or 10 mg
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p.o. or placebo for 3 months. In period 2, patients (n =109) were ran-
domly assigned to placebo or BAF-312 (doses of 0.25 and 1.25 mg
were selected in order to define the final dose-response curve).
Dose-response relationships were analyzed using Multiple
Comparison Procedures with Modeling (MCP-Mod) methodology.
The number of combined unique active magnetic resonance imag-
ing (MRI) lesions was established as the study’s primary outcome
measure. Treatment with BAF-312 resulted in a reduction in com-
bined unique active MRI lesions by up to 80% versus placebo, with
the 2- and 10-mg doses forming an upper plateau of the
dose-response curve. The dose of 0.5 mg correlated with a 50%
decrease in combined unique active MRI lesions versus placebo. The
annualized rate of relapse was estimated at 0.61, 0.20 and 0.30,
respectively, at doses of 0.5, 2 and 10 mg of BAF-312 versus 0.58
with placebo (P < 0.05 for the 2-mg BAF-312 dose versus placebo).
Toxicities included five transient symptomatic bradyarrhythmic
events without sequelae seen following treatment with BAF-312 at
the two highest doses in period 1. No bradyarrhythmic events were
reported following the introduction of the initial dose titration
scheme in period 2 or in the extension phase of the study. Other
safety findings included transient and asymptomatic increases in the
levels of liver enzymes (7, 8).

Teriflunomide (Sanofi) is an orally available immunomodulator
undergoing clinical development for the treatment of relapsing
forms of MS. The agent, which acts by reversibly inhibiting the activ-
ity of dihydroorotate dehydrogenase (quinone), mitochondrial
(DHODH), has shown favorable safety and efficacy at 2 years in the
phase Ill TEMSO (TEriflunomide Multiple Sclerosis Oral) study (9).
Results were disclosed describing the effects of the agent on cogni-
tive performance at 96 weeks during the multinational, multicenter,
randomized, double-blind, placebo-controlled, parallel-assignment
trial. Participants were randomized 1:1:1 to receive once-daily oral
treatment with teriflunomide 7 or 14 mg (n = 355 and 358, respec-
tively) or placebo (n = 363) for 2 years. At week 96 of the study, a
significant difference was observed between the cognitive function
Z-score of patients receiving teriflunomide and those receiving
placebo (mean change from baseline to week 96 in least squares of
+0.075, +0.073 and -0.022, respectively, in subjects treated with
the 7- and 14-mg doses of teriflunomide and placebo; P = 0.04 for
both teriflunomide groups versus placebo) (10). Patients who com-
pleted the core TEMSO trial were eligible to participate in the exten-
sion phase of the study, which is currently ongoing and is aiming to
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assess the long-term safety and efficacy of teriflunomide in relaps-
ing forms of MS. Interim findings from this study were made avail-
able. A total of 742 subjects entered the extension phase of TEMSO
to receive teriflunomide at doses of 7 or 14 mg/day p.o. (n = 381and
361, respectively). Among the participants who had received placebo
in the core study, 129 and 108, respectively, were administered the
7- and 14-mg dose of teriflunomide. Individuals who had been ran-
domized to therapy with the active agent in the core phase of the
trial maintained treatment at the same dose level in the extension
study (252 and 253 patients, respectively, were treated continuous-
ly with the 7- and 14-mg dose of teriflunomide). The treatment was
well tolerated at up to 4 years of follow-up. Preliminary safety analy-
sis identified neutropenia and leukopenia, as well as reductions in
neutrophil count and white blood cell count, as the most frequent
adverse events (seen in < 5% of patients). Infections and infestations
(mostly upper respiratory tract infections, urinary infections and
infestations) occurred with similar frequency with the 7- and 14-mg
teriflunomide doses (3.1% and 2.5%, respectively) (11, 12). MRI data
obtained at 5 years following the initial randomization indicated that
the change from baseline in total lesion volume (T2 and TI
hypointense lesions) was lower in subjects treated with terifluno-
mide at doses of 7 or 14 mg throughout the core and extension
phase of TEMSO than in patients switching from placebo to teri-
flunomide in the extension phase of the trial. Gd-enhancing T1
lesions were significantly fewer in number per MRI scan in individu-
als receiving the active treatment than in those receiving placebo
during the core part of the study, with a greater change from base-
line seen with teriflunomide than with placebo. This change from
baseline became comparable across treatment groups during the
extension phase of TEMSO, when all participants were administered
the active treatment (13).

Long-term (8-year) efficacy data were also disclosed from the open-
label extension part of a phase Il trial of teriflunomide in relapsing
forms of MS (14). In the initial placebo-controlled, 36-week phase ||
study, a total of 179 patients were randomized 1:1:1 to receive treat-
ment with oral teriflunomide 7 or 14 mg/day (n = 61 and 57, respec-
tively) or placebo (n = 61). Participants who completed the 36-week
treatment period were eligible to receive open-label teriflunomide at
a dose of 7 or 14 mg/day in the extension study (n = 81 and 66,
respectively). Of the patients who participated in the extension
study, 29 and 26 were switched from placebo to the 7- and 14-mg
dose of teriflunomide, respectively, whereas the remaining patients
continued treatment with the preassigned dose of the active agent.
Annualized relapse rate (ARR) was the primary efficacy parameter of
the study. Assessments of relapse-free patients and MRI scans were
performed every 48 weeks, whereas EDSS scores were evaluated
every 24 weeks from the beginning of the extension study. At week
408, the adjusted ARR was estimated at 0.316 and 0.200, respec-
tively, in subjects receiving continuous therapy with doses of 7 and 14
mg teriflunomide, whereas patients switching from placebo to the 7-
or 14-mg dose of the active agent displayed respective adjusted ARR
values of 0.252 and 0.212. The mean change from baseline in EDSS
scores was calculated at 1 and 0.14, respectively, in individuals
switching from placebo to the 7- and 14-mg dose of teriflunomide,
whereas the respective values for patients receiving continuous ther-
apy with teriflunomide 7 or 14 mg/day were calculated at 0.83 and
0.63, respectively (15). Exposure to teriflunomide for a follow-up
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period of up to 9 years was well tolerated. The most common treat-
ment-emergent adverse events reported in > 20% of patients receiv-
ing therapy at doses of 7 or 14 mg (n = 81 and 66, respectively) were
identified as nasopharyngitis, hypoesthesia, fatigue, headache, back
pain and muscular weakness. The incidence of infection was compa-
rable across treatment groups (16).

Several poster presentations described the phase Ill DEFINE
(Determination of the Efficacy and safety of oral Fumarate IN
rElapsing-remitting MS) trial. The data support the safety, tolerabil-
ity and efficacy of BG-12 (dimethyl fumarate; Biogen Idec) in RRMS.
The agent acts as an activator of nuclear factor erythroid 2-related
factor 2 (NFE2L2/NRF2) and suppresses the activation of nuclear
factor NF-xB. The multicenter, randomized, double-blind, placebo-
controlled trial included a total of 1,234 patients with RRMS who
were randomly assigned to treatment with BG-12 240 mg p.o. b.i.d.
or t.i.d. (n = 410 and 416, respectively) or placebo (n = 408). The
overall incidence of adverse events was similar across treatment
groups. The most common adverse events included flushing, MS
relapse, nasopharyngitis, headache, diarrhea and fatigue. Serious
adverse events (most commonly MS relapse) were seen in 21%, 18%
and 16% of subjects, respectively, receiving placebo and BG-12 twice
or three times daily. Infections and infestations were observed with
comparable frequency across treatment groups (64-68%; 2-3%
severe infections/infestations) (17). MRI data from the DEFINE study
indicated potent antiinflammatory effects for BG-12 on focal white
matter lesions. MRI analysis was performed in the intent-to-treat
population of the DEFINE study, comprising 180 subjects receiving
placebo, 176 receiving BG-12 twice daily and 184 receiving BG-12
three times daily. Treatment with BG-12 correlated with a reduction
in the mean number of newly enlarging T2 lesions over 2 years by
85% and 74%, respectively, when administered twice and three
times daily (P < 0.001 for both vs. placebo), with respective reduc-
tions in the mean number of Gd-positive lesions of 90% and 73%
(P < 0.001 for both compared with placebo). The number of new T1
hypointense lesions developing over a period of 2 years was reduced
by 73% and 63%, respectively, in patients treated with BG-12 given
twice or three times daily compared with placebo (P < 0.0001 for
both BG-12 cohorts) (18). Following 2 years of therapy with BG-12,
improvements in the Physical Component Summary (PCS) scores of
the Short Form-36 (SF-36) health survey were reported by 21% and
24% of patients, respectively, receiving the agent twice and three
times daily (n = 400/group), compared with 16.2% in the placebo
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group (n = 389; P = 0.0013 and < 0.0001, respectively). Significant
improvements in the Mental Component Summary (MCS) of the
SF-36 questionnaire were seen only in patients treated with the
240-mg t.i.d. dose of BG-12 versus with placebo (30% vs. 20.6%,
respectively; P < 0.0001) (19).

Avanir Pharmaceuticals’ Nuedexta® (dextromethorphan hydrobro-
mide/quinidine sulfate) capsules are the first and only FDA-
approved treatment for pseudobulbar affect (PBA), a neurological
condition causing involuntary, sudden and frequent episodes of
laughing and crying in patients with certain underlying neurological
conditions, including MS and amyotrophic lateral sclerosis (ALS). A
phase Ill trial was designed to investigate the efficacy, safety and tol-
erability of two different doses of the treatment in individuals with
PBA secondary to ALS or MS. Researchers from Avanir
Pharmaceuticals and the Cleveland Clinic presented data on a sub-
group analysis of this study involving subjects with MS. Of the total
326 participants in the randomized, double-blind, placebo-con-
trolled, 12-week phase lll trial, 129 exhibited MS and were randomly
assigned to oral dextromethorphan hydrobromide/quinidine sulfate
30/10 mg or 20/10 mg (n = 45 and 39, respectively) or placebo
(n = 45). Safety data revealed the incidence of one or more adverse
events in 68.9%, 71.8% and 82.2% of subjects, respectively, treated
with doses of 30/10 mg or 20/10 mg of the active treatment and
placebo. The most frequent adverse events observed in > 5% of sub-
jects across treatment groups were headache and fall. Transient,
mild to moderate dizziness and diarrhea were the most common
adverse events with active treatment versus placebo (20, 21).

Data were disclosed from a 6-month phase Il study and its 6-month
extension phase assessing the immunosuppressant Gilenya® (fin-
golimod hydrochloride, FTY-720; Novartis, Mitsubishi Tanabe
Pharma) in Japanese subjects with MS. Patients with RRMS (n = 167)
or secondary progressive MS (SPMS; n = 4) were randomized 1:1:1 to
receive fingolimod hydrochloride 0.5 or 1.25 mg p.o. g.d. or placebo for
6 months (n =57/group). The study was completed by 147 participants.
At 3 and 6 months, significantly more subjects receiving fingolimod
were free of Gd-enhancing lesions (70% and 86%, respectively, of
those receiving fingolimod 0.5 and 1.25 mg vs. 40.4% of participants
receiving placebo). Compared with placebo, fingolimod correlated
with marked reductions in ARR at month 6 of 49% and 58%, respec-
tively, at the 0.5- and 1.25-mg doses relative to placebo (22).
Participants who entered the extension phase of the trial
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(N =143) either continued treatment with their preassigned dose of
fingolimod (n = 47 and 46, respectively, in the 0.5- and 1.25-mg
groups) or were switched from placebo to receive the active agent
(0.50r1.25 mg p.o.; n = 27 and 23, respectively). At months 9-12, the
majority of patients across treatment groups were free of Gd-
enhancing lesions (68.4-85.7%). Similar results were obtained at
months 7-12 in assessments of patients free from new/newly
enlarged T2 lesions (61.9-88.1%). Using data obtained during
months 7-12, the ARR was estimated at 0.23 and 0.28, respectively,
in subjects treated continuously with the 0.5- or 1.25-mg dose of fin-
golimod. The respective values in subjects switching from placebo to
the 0.5- or 1.25-mg dose of fingolimod were 0.26 and 0.21. The most
frequent adverse events seen during months 7-12 in patients who
switched from placebo to fingolimod included nasopharyngitis,
abnormal results in tests of liver function and leukopenia, which
were also reported in individuals receiving continuous therapy with
fingolimod for 12 months. In the latter cohort, bradycardia, diarrhea
and dental caries were also observed in > 5% of patients (23).

MONOCLONAL ANTIBODIES

Data were described in support of the long-term beneficial effects of
daclizumab (Abbott, Biogen Idec), a humanized IgG, MAb targeting
interleukin-2 receptor subunit alpha (CD25), in RRMS. DAClizumab
High-Yield Process (DAC HYP) is currently being assessed in the
double-blind, multicenter phase Il SELECT (Safety and Efficacy
study of dalizumab HYP to trEat relapsing-remitting mulTiple
sClerosis) study (24). A total of 600 individuals with RRMS were ran-
domized to receive treatment with DAC HYP 150 or 300 mg s.c.
(n=201and 203, respectively) or placebo (n =196) every 4 weeks for
a period of 52 weeks. The study’s primary endpoint was established
as the ARR. Treatment with daclizumab at 150 or 300 mg resulted
in ARR reductions of 54% and 50%, respectively, compared with
placebo. At 52 weeks, 81% and 80% of subjects, respectively, receiv-
ing the 150- and 300-mg doses of daclizumab were free of relapse,
versus 64% of those receiving placebo. Significant improvements in
Multiple Sclerosis Impact Scale-29 (MSIS-29) physical scores by 4.1
and 1.4 points were observed, respectively, with the 150- and 300-
mg doses of daclizumab relative to placebo. Confirmed disability
progression at 3 months was reported in 5.9% and 7.8% of subjects,
respectively, receiving doses of 150 and 300 mg daclizumab, com-
pared with in 13.3% of those receiving placebo. Between weeks 8
and 24, new or enlarged Gd-positive T1 lesions were reduced by 69%
and 78%, respectively, in patients treated with daclizumab 150 and
300 mg (P < 0.0001 for both versus placebo), with respective reduc-
tions in new Gd-positive lesions by 79% and 86% seen at week 52.
MS relapse and nasopharyngitis were the most frequent adverse
events reported in > 10% of subjects across treatment groups (25).
An extension trial of SELECT is currently under way (26).

In a study conducted by researchers from the National Institute of
Neurological Disorders and Stroke (NINDS), the antibody exhibited
long-term benefits in reducing brain atrophy in subjects with RRMS.
The study involved the retrospective analysis of 1.5T and 3T brain
MRI scans obtained from individuals with RRMS who were treated
with daclizumab or other disease-modifying therapies. A total of
982 scans were analyzed from 27 patients receiving daclizumab for
at least 12 consecutive months, with or without adjunctive interferon
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beta therapy for 6 months. In the comparator arm, 440 scans were
analyzed from 44 patients receiving other disease-modifying thera-
pies (predominantly interferon). Treatment with daclizumab corre-
lated with significant decreases in the loss of supratentorial volume
compared with other therapies (annual rate of volume loss was esti-
mated at 3.3 cc in daclizumab-treated patients versus 5.1 cc in sub-
jects not receiving daclizumab; P < 0.002). Daclizumab was also
associated with specific reductions in atrophy in the thalamus and
the caudate nucleus of 38% and 43%, respectively, but not in the
cortex or the supratentorial white matter. A marked reduction of
60% was also reported in the rate of ventricular enlargement in
daclizumab-treated individuals. The findings support the potential
long-term neuroprotective effects of daclizumab (27).

Biogen Idec and Elan's Tysabri® (natalizumab), a humanized
I9G, MAD targeting human integrin alpha-4, was launched in 2006
for the treatment of MS. Results have been presented from several
clinical studies of the product.

Natalizumab was previously demonstrated to lead to a significant
reduction in the rates of clinical relapse in patients with RRMS par-
ticipating in the phase Ill AFFIRM (nAtalizumab safety and eFFicacy
In Relapsing-remitting Multiple sclerosis) trial. AFFIRM enrolled 942
patients who were randomized to treatment with placebo or natal-
izumab 300 mg i.v. given once every 4 weeks. Data on long-term
clinical outcomes were obtained from subjects who remained free of
disease activity over the 2-year AFFIRM trial and were subsequently
included in the STRATA study. STRATA is an ongoing, multinational,
open-label, single-arm phase Il trial conducted in subjects who
completed the AFFIRM, SENTINEL, GLANCE and STARS feeder tri-
als (N =1,094). A total of 592 completers of AFFIRM, including 177
individuals who were free of disease activity and 415 subjects who
were not free of disease activity during the 2-year AFFIRM trial, were
enrolled in STRATA. During STRATA, relapses were reported by
fewer patients who were free of disease activity in AFFIRM than by
subjects who were not (20% vs. 33%). At 192 weeks following the ini-
tiation of STRATA, participants who were free of disease activity dur-
ing AFFIRM exhibited improvement in mean EDSS scores compared
with individuals who were not free of disease activity in AFFIRM
(mean EDSS scores of 2.34 and 3.23, respectively; P < 0.0001).
Following completion of 24-48 weeks in STRATA, patients enrolled
at U.S. sites were included in TYGRIS, a longer-term follow-up study.
Irrespective of the length of follow-up, sustained disability progres-
sion during STRATA and TYGRIS was seen less frequently in patients
who had been free of disease activity in AFFIRM than in those who
had exhibited active disease (28). Interim safety analysis revealed an
incidence of serious adverse events in 14% of participants in
STRATA, most commonly infections and infestations (3%), gastroin-
testinal disorders (2%), neoplasms (2%), urinary tract infection and
progressive multifocal leukoencephalopathy (PML; < 1% each).
Efficacy data showed that the ARR in the overall STRATA popula-
tion, including patients entering TYGRIS, remained low (0.17) during
treatment with natalizumab. The ARR was lower in subjects origi-
nally randomized to natalizumab than in those originally random-
ized to placebo in the feeder trials (0.15 vs. 0.22, respectively) (29).

TRUST was designed as an open-label, single-arm, 24-week, proof-
of-concept study. Participants (N = 30) received natalizumab
300 mg i.v. every 4 weeks for 6 months. The trial was completed by
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28 subjects. Natalizumab correlated with significant improvements
in incontinence-related Quality of Life (QoL) measures, as assessed
in the Urogenital Distress Inventory-6 (UDI-6) questionnaire and the
Incontinence Impact Questionnaire-7 (I1Q-7). At week 24 of the
study, improvement from baseline in the UDI-6 score was reported
in 85.7% of patients, whereas 3.6% and 10.7%, respectively, exhibit-
ed stable or worsening scores (P < 0.0001). At the same time point,
[IQ-7 scores exhibited an improvement from baseline in 78.6% of
participants; 17.9% and 3.6% of patients, respectively, experienced
worsening or stable scores (P = 0.0011) (30).

The ongoing noninterventional TYSABRI 24 PLUS trial is aiming to
document data on the clinical outcomes, MRI changes and patient
management in an estimated 1,000 subjects with RRMS recruited in
Germany who are treated with natalizumab 300 mg iv. every 4
weeks for 2 years or longer. The study was designed as a multicen-
ter, prospective, open-label, observational program. Interim analysis
of follow-up data from 835 patients demonstrated a decline in the
mean ARR from 2.2 to 0.4 following therapy with natalizumab for 24
months. A total of 12 serious adverse events were reported, includ-
ing 1 confirmed and 1 suspected PML, as well as MS relapse (n = 2),
exacerbation of MS, exacerbation of ataxia, increased leukocytosis,
syncope, mumps and spinal disc herniation (n = 1each) (31).

A prospective, single-center, controlled, randomized, rater-blind
pilot trial aimed to generate the first prospective data on the possi-
bility of de-escalating natalizumab-treated subjects with RRMS to
therapy with interferon beta-1b (IFN-B-1b). A total of 19 individuals
with RRMS who had received natalizumab for = 12 months and
exhibited stable disease while receiving the treatment were random-
ized to continue therapy with natalizumab (n = 10) or de-escalate to
IFN-B-Tb (n = 9). Within a period of 6 months, none of the partici-
pants in the natalizumab cohort experienced a relapse, whereas two
of the participants receiving IFN-B-1b did. MRI analysis at 6 months
revealed new T2 lesions in five of eight patients receiving IFN-B-1b
and in two of eight natalizumab-treated individuals. The small num-
ber of participants, short observation period and the lack of a place-
bo arm constitute the main limitations of this trial (32, 33).

Preliminary findings were presented from RESTORE, a randomized,
partially placebo-controlled study assessing the effects of a 24-week
interruption of treatment with natalizumab on immune parameters
and disease activity in subjects with MS. Participants (N = 175) were
randomized 1:1:2 to receive natalizumab (n = 45), placebo (n = 42) or
other immunomodulatory therapies (including intramuscular
IFN-B-1a, glatiramer acetate or methylprednisolone; n =17, 17 and
54, respectively). During the randomized period, clinical relapses
were reported in 4% of natalizumab-treated patients and in 17%,
29%, 27% and 15%, respectively, of participants receiving placebo,
IFN-B-1a, glatiramer acetate and methylprednisolone. MRI data
revealed that interruption of therapy with natalizumab resulted in
recurrence of disease activity by week 12 in subjects receiving place-
bo, glatiramer acetate or methylprednisolone and by week 24 in
IFN-B-1a-treated patients (34).

Alemtuzumab is a humanized MAb targeting CAMPATH-T antigen
(CD52) that was launched in 2001 by Bayer HealthCare
Pharmaceuticals and Bayer Schering Pharma for the treatment of
B-cell chronic lymphocytic leukemia. The product is currently under-
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going clinical development by Sanofi and its subsidiary Genzyme for
the treatment of RRMS. Updated findings were disclosed from
CARE-MS | (Comparison of Alemtuzumab and Rebif Efficacy in
Multiple Sclerosis, study one [l]), as well as results from the phase Il
study CARE-MS Il (Comparison of Alemtuzumab and Rebif Efficacy
in Multiple Sclerosis, study two [ll]) (35, 36). CARE-MS | was a ran-
domized, single-blind, parallel-assignment phase Ill trial conducted
in patients with active MS exhibiting onset of symptoms within 5
years of the initiation of the study and experiencing one or more
relapses in the year prior to entry in the trial. Participants (N = 587)
were randomized to receive alemtuzumab 12 mg i.v. (n = 376) given
as 5 consecutive daily doses at month O, followed by 3 consecutive
daily doses at month 12 of the trial, or Rebif® (interferon beta-1a,
IFN-B1a) 44 pg s.c. (n = 187) administered 3 times per week for 2
years. The rate of relapse, as well as the time to sustained accumu-
lation of disability (SAD) in a time frame of 2 years constituted the
coprimary outcome measures of the study. The trial was completed
by 97% and 93% of patients receiving alemtuzumab and IFN-B1a,
respectively. Treatment with alemtuzumab versus IFN-Bla correlat-
ed with a significant reduction of 55% in annualized rate of relapse
over the 2-year study period (P < 0.0001). The proportion of subjects
remaining free of relapse at year 2 was estimated at 78% and 59%,
respectively, with alemtuzumab and IFN-B1a. No marked difference
was observed in the time to 6-month SAD between the alemtuzu-
mab and IFN-B1a cohorts (8% vs. 11%). Following 2 years of alem-
tuzumab therapy, new T1 hypointense lesions were reported in 24%
of the recipients and Gd-enhancing lesions in 15.4%. These respec-
tive values were 31.4% and 27% after 2 years of IFN-B1a therapy
(P =0.054 and 0.0008, respectively). Brain atrophy, as assessed by
the median percent change in the parenchymal fraction of the brain
over 2 years, was significantly lower in patients receiving alem-
tuzumab than in those receiving placebo (P < 0.0001). Autoimmune
thyroid disorders (most commonly hyperthyroidism) were seen in
18.1% of patients treated with alemtuzumab and in 6.4% of subjects
receiving IFN-Bla (37). A total of 840 patients with RRMS who
relapsed while on therapy have been enrolled in CARE-MS II.
Participants in that global, randomized, rater-blinded phase IlI trial
were randomly assigned treatment with alemtuzumab 12 or
24 mg/day iv. or IFN-Bla 44 ug s.c. three times/week. Prior treat-
ment regimens included IFN-B, glatiramer acetate, natalizumab,
immunoglobulin, azathioprine or other therapeutics (78.6%, 32.5%,
3.2%, 1.5%, 1.3% and 0.8%, respectively). Topline efficacy and safety
data from CARE-MS Il are expected to be disclosed later in the year
(38).

Long-term (96-week) data were presented on the safety and effica-
cy of ocrelizumab (Genentech, Roche) in subjects with RRMS. The
product is a humanized MAb targeting B-lymphocyte antigen CD20
and was previously reported to decrease the ARR of patients with
RRMS by = 73%. In a multicenter, randomized, double-blind, place-
bo-controlled phase Il study, participants (N = 220) were random-
ized 1:1:1:1 to treatment with ocrelizumab on days 1 and 15 at a total
dose of 600 or 2000 mg intravenously (cohorts A and B, respective-
ly), placebo (cohort C) or open-label IFN-Bla at a dose of 30 pg
intramuscularly (cohort D). At week 24 of the trial, all subjects were
switched to open-label ocrelizumab at a dose of 600 mg/cycle
(cohorts A, C and D) or 1000 mg given at weeks 24 and 48 followed
by 600 mg at week 72 (cohort B). Four subjects in cohort B contin-
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ued treatment at the 1000-mg dose. The 96-week treatment period
was completed by 183 individuals. The ARR for weeks 0-96 was esti-
mated to be 0.18 and 0.22, respectively, in cohorts A and B. No
relapses and no confirmed progression in EDSS scores from week O
to 96 were reported in 67.3% of subjects in cohort A and in 76.4% of
participants in cohort B. Exploratory analysis revealed reductions in
ARR at weeks 24-96 in subjects switching from placebo or IFN-B1a
to ocrelizumab of from 0.64 to 0.20 and from 0.36 to 0.16, respec-
tively. At week 96, there were no Gd-enhancing T1 lesions in any
patient treated with ocrelizumab. The mean reduction in total brain
volume for weeks 12-96 was estimated at 1.1% and 1.2%, respective-
ly, in individuals treated with the 600- and 2000-mg dose of ocre-
lizumab. The antibody was well tolerated, with no imbalance in the
number of serious adverse events reported across treatment arms
throughout the 96-week study. Ocrelizumab is currently being eval-
uated in the phase Ill trial ORCHESTRA (39, 40).

OTHER THERAPEUTIC MODALITIES IN CLINICAL
DEVELOPMENT

The dual sodium-dependent serotonin transporter (SLC6A4/SERT)
and sodium-dependent noradrenaline transporter (NET;
SLC6A2/NETI) inhibitor duloxetine hydrochloride (Lilly) was evalu-
ated for its potential use in the amelioration of central neuropathic
pain in individuals with MS. Findings from this study were disclosed
by scientists from Lilly and the University of Colorado. Patients with
central neuropathic pain associated with MS (N = 239) were ran-
domly assigned to treatment with duloxetine (n = 118) or placebo
(n =127) in a randomized, double-blind, placebo-controlled trial. In
the acute, 6-week period of the study, duloxetine was administered
at 30 mg/day for 1 week followed by a dose of 60 mg/day for the
remaining 5 weeks. In the optional, open-label, flexible-dose part of
the trial, participants received duloxetine at doses of 30-120 mg/day
for 12 weeks followed by a taper period of 2 weeks. The majority of
patients (64%) were Caucasian females with RRMS who exhibited
median EDSS and median average pain intensity (API) scores of 4
and 6.4, respectively, at baseline. Results were presented from the
acute part of the study. At week 6, a significant improvement in
mean weekly APl was observed with duloxetine versus with placebo
(-1.8 vs. =1.1, respectively; P < 0.001). A decrease in weekly APl by
> 30% from baseline was achieved by 41% of subjects treated with
duloxetine compared with 27% of those receiving placebo (P =
0.027). Marked improvements with duloxetine over placebo were
also observed at secondary efficacy endpoints, including night pain
intensity (P < 0.001). Fatigue, nausea, dizziness (7.6% each), consti-
pation, decreased appetite, dry mouth (5.9% each), somnolence
(5.1%) and headache (4.2%) were the most frequently reported
treatment-emergent adverse events in the cohort receiving duloxe-
tine (41, 42).

Atacicept (EMD Serono, Merck Serono) is a fully humanized recom-
binant fusion protein comprising the extracellular ligand-binding
portion of TNF receptor superfamily member 13B (TNFRSFI3B/TAC/)
receptor fused to the Fc domain of human Ig. Increased disease
activity seen in patients with MS treated with the product in the
phase Il ATAMS (ATAcicept in MS) trial resulted in the termination of
ATAMS and of a concurrent phase Il study, ATON (ATacicept in Optic
Neuritis) (43, 44). Results from the ATON trial have been made avail-
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able. ATON was a 36-week, randomized, double-blind, placebo-con-
trolled phase Il trial conducted in 34 patients with optic neuritis.
Participants received atacicept 150 mg s.c. twice weekly for a load-
ing period of 4 weeks, followed by once-weekly administration for 32
weeks, or placebo (n = 17/group). After premature termination of
enrollment/dosing of patients, the protocol of ATON was amended
to include a 60-week safety follow-up period. The study’s primary
endpoint was established as the change in the thickness of the reti-
nal nerve fiber layer (RNFL) from baseline to week 36 as assessed by
ocular coherence tomography (OCT). A total of 28 individuals
entered the 60-week follow-up part of the trial. Maximal loss of
RNFL was detected in the affected eye at week 12 compared with
baseline (mean change from baseline to week 12 in RNFL thickness
of =9.4 uM with atacicept versus -17 uM with the control), whereas
no marked changes in RNFL were noted in the unaffected eye. No
serious adverse events occurred during the double-blind period of
the trial. During the 60-week follow-up part of the study, 3 serious
adverse events were identified in each treatment group: myelitis,
pyrexia and blistering with placebo, and bacterial pyelonephritis, MS
and transverse myelitis with atacicept. Conversion to clinically defi-
nite MS was more frequently seen with atacicept than with placebo
during the double-blind part of the trial, with similar occurrence of
the condition reported between the two treatment groups during
follow-up (45).

Promising data have been presented on interferon beta-1a (IFN-
B1a; Merck Serono, Pfizer), both from the phase Il REFLEX (REbif
FLEXible dosing in early multiple sclerosis) trial, conducted in indi-
viduals at risk of developing MS, and from the phase lllb MOSAIC
(Multicenter, Open-label, Single-use Autolnjector Convenience)
study, which assessed the agent in patients with the disease (46, 47).

The primary objective of the 2-year, multicenter, randomized, place-
bo-controlled, parallel-assignment trial was to evaluate the effect of
two dosing frequencies of a new formulation of IFN-Bla versus
placebo on the time to conversion to McDonald MS (2005) criteria in
such individuals. A total of 517 subjects were randomized 1:1:1 to
receive IFN-B1a 44 pg 3 times weekly or once weekly (n =171and 175,
respectively) or placebo (n = 171) as a subcutaneous injection.
Multifocal presentation, the presence of Gd-positive lesions and nine
or more T2 lesions at baseline predicted a higher risk of McDonald
MS (2005) at 2 years. The treatment effect of subcutaneous IFN-f1a
for the endpoint of McDonald MS (2005) was greater in the partici-
pants receiving treatment three times weekly than in those receiving
it once weekly (48). The mean number of combined unique active
lesions per patient per scan was reduced significantly with IFN-f1a
three times weekly or once weekly (81% and 63%, respectively) ver-
sus placebo (P < 0.001 for both). The reduction was significantly
greater with IFN-Bla dosed three times weekly than with IFN-B1a
dosed once weekly (P = 0.002) (49). In the double-blind safety pop-
ulation (n = 515), the incidence of > 1 treatment-emergent adverse
events occurred in 85.6% of the participants. Most frequently
observed adverse events included influenza-like illness, injection-
site reaction, cytopenia, depression and suicidal ideation, as well as
hepatic disorders. The incidence of these was generally lower with
IFN-Bla dosed three times weekly than once weekly (50).
Retrospective analysis of data taking into account the revised
McDonald MS (2010) criteria indicated a significantly greater treat-
ment effect for IFN-f1a than for placebo on McDonald MS (2005)
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criteria in subjects meeting the revised criteria (risk reduction of 46%
and 34%, respectively, with IFN-B1a dosed three times weekly and
once weekly) and in those who did not (respective risk reduction of
51% and 29% with IFN-Bla dosed three times weekly and once
weekly). No apparent difference in the treatment effect was report-
ed in participants who tested positive or negative according to the
McDonald MS (2010) criteria. Subjects receiving therapy with
IFN-BTa three times weekly exhibited significant reductions in the
risk of developing clinically definite MS irrespective of whether or not
they met the McDonald MS (2010) criteria (risk reductions of 56%
and 47%, respectively) (51).

The 12-week, multicenter, open-label, single-arm phase Illb
MOSAIC trial aimed to assess the relationship between elevated
levels of C-reactive protein or other inflammatory/autoimmune
markers and the incidence of injection-site reactions in patients
with relapsing MS treated with subcutaneous IFN-B1a. Participants
(N =109) received treatment with IFN-Bl1a 44 pg 3 times weekly for
12 weeks using the Rebiject™ Il single-use autoinjector. The study’s
primary endpoint was the proportion of patients rating the single-
use autoinjector as “easy to use” or “very easy to use” for self-injec-
tion at the end of the 12-week treatment period by completing the
User Trial Questionnaire. The autoinjector was described as
"easy/very easy to use” by 86% of participants. Injection-site reac-
tions were observed in 43.1% of patients during the trial; 19.1%
experienced elevated levels of C-reactive protein that were
significantly associated with the incidence of reactions at the site of
injection (P = 0.002). Only 1.6% of individuals who did not display
injection-site reactions had elevated levels of C-reactive protein. No
significant correlation was reported between the incidence of injec-
tion-site reactions and upregulation of other inflammatory/autoim-
mune markers (52).

DISCLOSURES

The author states no conflicts of interest.

REFERENCES

1. Safety and efficacy of orally administered laquinimod versus placebo for
treatment of relapsing remitting multiple sclerosis (RRMS) (ALLEGRO)
(NCT00509145). ClinicalTrials.gov Web site, January 2, 2012.

2. Comi, G., Jeffrey, D., Kappos, L., Montalban, X., Boyko, A., Filippi, M. Oral
laquinimod slows disability progression and reduces severe relapses in the
placebo-controlled phase Il Allegro trial for the treatment of relapsing-
remitting multiple sclerosis. Multiple Scler [5™ Joint Triennial Congr Eur
Am Commit Treat Res Multiple Scler (Oct 19-22, Amsterdam) 2011] 2011,
17010, Suppl.): Abst 934.

3. Filippi, M., Rocca, M., De Stefano, N. et al. Oral laquinimod reduces MRI
markers suggestive of irreversible tissue damage in RRMS: Results from
Allegro, a placebo-controlled phase Il trial. Multiple Scler [5™ Joint
Triennial Congr Eur Am Commit Treat Res Multiple Scler (Oct 19-22,
Amsterdam) 2011] 2011, 17(10, Suppl.): Abst 363.

4. Jeffery, D., Comi, G., Kappos, L., Montalban, X., Boyko, A., Filippi, M.
Laquinimod's impact on patient-reported fatigue and functional status:
Results from Allegro, a placebo-controlled phase Il trial for relapsing-
remitting multiple sclerosis. Multiple Scler [5™ Joint Triennial Congr Eur
Am Commit Treat Res Multiple Scler (Oct 19-22, Amsterdam) 2011] 2011,
17(10, Suppl.): Abst 708.

51



ECTRIMS/ACTRIMS

~N

n

2.

13.

14.

52

. BRAVO Study: Laquinimod double blind placebo controlled study in RRMS

patients with a rater blinded reference arm of Interferon Bfla (Avonex®)
(NCTO0605215). ClinicalTrials.gov Web site, January 2, 2012.

. Vollmer, T.L., Soelberg Sorensen, P., Arnold, D.L. A placebo-controlled

and active comparator phase Il trial (BRAVO) for relapsing-remitting mul-
tiple sclerosis. Multiple Scler [5™ Joint Triennial Congr Eur Am Commit
Treat Res Multiple Scler (Oct 19-22, Amsterdam) 2011] 2011, 17(10,
Suppl.): Abst 148.

. Selmaj, K., Li, D., Stueve, O. et al. BAF312, a selective sphingosine T-phos-

phate receptor modulator, effectively suppresses MRI lesion activity in
relapsing-remitting multiple sclerosis: Findings of an adaptive dose-rang-
ing phase 2 study. Multiple Scler [5™ Joint Triennial Congr Eur Am
Commit Treat Res Multiple Scler (Oct 19-22, Amsterdam) 2011] 2011,
17(10, Suppl.): Abst 1107.

. Safety, tolerability, efficacy and optimal dose finding study of BAF312 in

patients with relapsing-remitting multiple sclerosis (NCTO0879658).
ClinicalTrials.gov Web site, January 2, 2012.

. Study of teriflunomide in reducing the frequency of relapses and accumu-

lation of disability in patients with multiple sclerosis (NCTOO134563).
ClinicalTrials.gov Web site, January 2, 2012.

. Miller, A., O'Connor, P., Wolinsky, J. et al. Efficacy of oral teriflunomide in

multiple sclerosis with relapses: Cognitive outcomes from a phase Il trial
(TEMSO). Multiple Scler [5" Joint Triennial Congr Eur Am Commit Treat
Res Multiple Scler (Oct 19-22, Amsterdam) 2011] 2011, 17(10, Suppl.):
Abst 438.

. Comi, G., O'Connor, P.,, Wolinsky, J. et al. Extension of a phase Ill trial

(TEMSO) of oral teriflunomide in multiple sclerosis with relapses: Safety
outcomes with up to 4 years of follow-up. Multiple Scler [5™ Joint Triennial
Congr Eur Am Commit Treat Res Multiple Scler (Oct 19-22, Amsterdam)
2011] 2011, 17(10, Suppl.): Abst 439.

Long term safety and efficacy study of teriflunomide 7 mg or 14 mg in
patients with relapsing-remitting multiple sclerosis (NCTO0803049).
ClinicalTrials.gov Web site, January 2, 2012.

O’Connor, P., Wolinsky, J.S., Confavreux, C. et al. Extension of a phase Ill
trial (TEMSO) of oral teriflunomide in multiple sclerosis with relapses:
Clinical and MRI data 5 years after initial randomisation. Multiple Scler
[5™ Joint Triennial Congr Eur Am Commit Treat Res Multiple Scler (Oct
19-22, Amsterdam) 2011] 2011, 17(10, Suppl.): Abst 924.

Long term safety and efficacy of teriflunomide (HMR1726) in multiple scle-
rosis with relapses (NCT00228163). ClinicalTrials.gov Web site, January 2,
2012.

. Li, D., O'Connor, P, Confavreux, C. et al. Efficacy of teriflunomide in relaps-

ing multiple sclerosis: Phase Il extension study with 8-year follow-up.
Multiple Scler [5" Joint Triennial Congr Eur Am Commit Treat Res
Multiple Scler (Oct 19-22, Amsterdam) 2011] 2011, 17(10, Suppl.): Abst
440.

. Confavreux, C., O'Connor, P., Freedman, M.S. et al. Long-term safety and

tolerability of teriflunomide in multiple sclerosis: 9-Year follow-up of a
phase Il study. Multiple Scler [5™ Joint Triennial Congr Eur Am Commit
Treat Res Multiple Scler (Oct 19-22, Amsterdam) 2011] 2011, 17(10,
Suppl.): Abst 914.

. Selmaj, K., Gold, R., Kappos, L. et al. Safety and tolerability of BG-12 in the

phase 3 DEFINE trial in patients with relapsing-remitting multiple sclero-
sis. Multiple Scler [5" Joint Triennial Congr Eur Am Commit Treat Res
Multiple Scler (Oct 19-22, Amsterdam) 2011] 2011, 17(10, Suppl.): Abst
994.

. Arnold, D., Gold, R., Bar-Or, A. et al. Efficacy on MRI endpoints of BG-12,

an oral therapy, in relapsing-remitting multiple sclerosis: Data from the

19.

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

S. Vasiliou

phase 3 DEFINE trial. Multiple Scler [5" Joint Triennial Congr Eur Am
Commit Treat Res Multiple Scler (Oct 19-22, Amsterdam) 2011] 201,
17010, Suppl.): Abst 831,

Kappos, L., Gold, R., Arnold, D. et al. BG-12 effects on patient-reported
outcomes in relapsing-remitting multiple sclerosis: Results from the
DEFINE study. Multiple Scler [5" Joint Triennial Congr Eur Am Commit
Treat Res Multiple Scler (Oct 19-22, Amsterdam) 2011] 2011, 17(10,
Suppl.): Abst 1071.

Rae-Grant, A., Lovelace, C., Formella, A. Safety and tolerability of dex-
tromethorphan/quinidine for pseudobulbar affect in patients with multiple
sclerosis during a 12-week double-blind, placebo-controlled study. Multiple
Scler [5™ Joint Triennial Congr Eur Am Commit Treat Res Multiple Scler
(Oct 19-22, Amsterdam) 2011] 2011, 17(10, Suppl.): Abst 564.

Safety and efficacy of AVP-923 in PBA patients with ALS or MS
(NCT00573443). ClinicalTrials.gov Web site, January 2, 2012.

Saida, T, Kikuchi, S., Itoyama, Y. et al. Oral fingolimod (FTY720) in
Japanese patients with relapsing multiple sclerosis: Results of a 6-month,
randomised, double-blind, placebo-controlled, phase 2 study. Multiple
Scler [5™ Joint Triennial Congr Eur Am Commit Treat Res Multiple Scler
(Oct 19-22, Amsterdam) 2011] 2011, 17(10, Suppl.): Abst 930.

Kira, J., ltoyama, Y., Kikuchi, S. et al. Oral fingolimod (FTY720) in Japanese
patients with relapsing multiple sclerosis: Results of a 12-month, phase 2
extension study. Multiple Scler [5™ Joint Triennial Congr Eur Am Commit
Treat Res Multiple Scler (Oct 19-22, Amsterdam) 2011] 2011, 17(10,
Suppl.): Abst 460.

Safety and efficacy study of daclizumab HYP to treat relapsing-remitting
multiple sclerosis (NCT00390221). ClinicalTrials.gov Web site, January 2,
2012.

Giovannoni, G., Gold, R., Selmaj, K. et al. A randomized, double-blind,
placebo-controlled study to evaluate the safety and efficacy of daclizumab
HYP monotherapy in relapsing-remitting multiple sclerosis: Primary results
of the SELECT trial. Multiple Scler [5" Joint Triennial Congr Eur Am
Commit Treat Res Multiple Scler (Oct 19-22, Amsterdam) 2011] 201,
17(10, Suppl.): Abst 149.

Safety and efficacy extension study of daclizumab HYP to treat relapsing-
remitting multiple sclerosis (NCTO0870740). ClinicalTrials.gov Web site,
January 2, 2012.

Borges, I., Shea, C., Ohayon, J. et al. Daclizumab reduces the rate of brain
atrophy in multiple sclerosis. Multiple Scler [5™ Joint Triennial Congr Eur
Am Commit Treat Res Multiple Scler (Oct 19-22, Amsterdam) 2011] 2011,
17(10, Suppl.): Abst 540.

Rudick, R., Kappos, L., Polman, C. et al. Long-term outcomes in natal-
izumab-treated patients who were free of disease activity over the 2-year
AFFIRM study. Multiple Scler [5™ Joint Triennial Congr Eur Am Commit
Treat Res Multiple Scler (Oct 19-22, Amsterdam) 2011] 2011, 17(10,
Suppl.): Abst 513.

Goodman, A., O’'Connor, P, Polman, C. et al. Updated safety and efficacy
of natalizumab in the ongoing STRATA study. Multiple Scler [5™ Joint
Triennial Congr Eur Am Commit Treat Res Multiple Scler (Oct 19-22,
Amsterdam) 2011] 2011, 17(10, Suppl.): Abst 981.

Khatri, B., Foley, J., Fink, J., Kramer, J., You, X., Warth, J., Cha, C. TRUST
study results: Effects of natalizumab on bladder function. Multiple Scler
[5™ Joint Triennial Congr Eur Am Commit Treat Res Multiple Scler (Oct
19-22, Amsterdam) 2011] 2011, 17(10, Suppl.): Abst 1040.

Kieseier, B.C., Maeurer, M., Gass, A., et al. Tysabri 24 plus: Safety and effi-
cacy in patients receiving long-term treatment with natalizumab in clinical
practice. Multiple Scler [5™ Joint Triennial Congr Eur Am Commit Treat
Res Multiple Scler (Oct 19-22, Amsterdam) 2011] 2011, 17(10, Suppl.):
Abst 501.

THOMSON REUTERS - Drugs of the Future 2012, 37(1)



S. Vasiliou

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Zecca, B., Meier, D., Candrian, U. et al. De-escalation after natalizumab
treatment with interferon-beta-1b in patients with relapsing-remitting mul-
tiple sclerosis: 6-Month interim results of a pilot study. Multiple Scler [5%
Joint Triennial Congr Eur Am Commit Treat Res Multiple Scler (Oct 19-
22, Amsterdam) 2011] 2011, 177(10, Suppl.): Abst 461.

Natalizumab de-escalation with interferon beta-1b (NCTO1144052).
ClinicalTrials.gov Web site, January 2, 2012.

Fox, R., Kappos, L., Cree, B. et al. Effects of a 24-week natalizumab treat-
ment interruption on clinical and radiologic parameters of multiple sclero-
sis disease activity: The RESTORE study. Multiple Scler [5" Joint Triennial
Congr Eur Am Commit Treat Res Multiple Scler (Oct 19-22, Amsterdam)
2011] 201, 17(10, Suppl.): Abst 150.

Comparison of alemtuzumab and Rebif® efficacy in multiple sclerosis,
study one (NCT00530348). ClinicalTrials.gov Web site, January 2, 2012.

Comparison of alemtuzumab and Rebif® efficacy in multiple sclerosis,
study two (CARE-MS II) (NCTO0548405). ClinicalTrials.gov Web site,
January 2, 2012.

Coles, A., Brinar, V., Arnold, D.L. et al. Efficacy and safety results from
CARE-MS I: A phase 3 study comparing alemtuzumab and interferon-
beta-la. Multiple Scler [5™ Joint Triennial Congr Eur Am Commit Treat
Res Multiple Scler (Oct 19-22, Amsterdam) 2011] 2011, 17(10, Suppl.):
Abst 151.

Fox, E.J., Amold, D.L., Cohen, J. Alemtuzumab for multiple sclerosis in
patients who have relapsed on therapy: CARE-MS Il baseline demograph-
ics and disease characteristics. Multiple Scler [5" Joint Triennial Congr
Eur Am Commit Treat Res Multiple Scler (Oct 19-22, Amsterdam) 2011]
2011, 17(10, Suppl.): Abst 928.

Kappos, L., Li, D., Calabresi, P. et al. Efficacy and safety of ocrelizumab in
patients with relapsing-remitting multiple sclerosis: Week 96 results of a
phase ll, randomised, multicentre trial. Multiple Scler [5 Joint Triennial
Congr Eur Am Commit Treat Res Multiple Scler (Oct 19-22, Amsterdam)
201] 201, 17(10, Suppl.): Abst 462.

A Study of the efficacy and safety of ocrelizumab in patients with relapsing-
remitting multiple sclerosis (NCTO0676715). ClinicalTrials.gov Web site,
January 2, 2012.

Vollmer, T., Robinson, M., Risser, R., Malcolm, S.K., Carlson, J. A ran-
domised, double-blind, placebo-controlled trial of duloxetine for the treat-
ment of central neuropathic pain associated with multiple sclerosis.
Multiple Scler [5™ Joint Triennial Congr Eur Am Commit Treat Res
Multiple Scler (Oct 19-22, Amsterdam) 2011] 2011, 17(10, Suppl.): Abst
1044.

Duloxetine for multiple sclerosis pain (NCTO0755807). ClinicalTrials.gov
Web site, January 2, 2012.
Atacicept in multiple sclerosis, phase Il (NCTO0642902). ClinicalTrials.gov
Web site, January 2, 2012.

THOMSON REUTERS - Drugs of the Future 2012, 37(1)

44,

45.

46.

47.

48.

49.

50.

51.

52.

ECTRIMS/ACTRIMS

Atacicept in optic neuritis, phase Il (NCTO0624468). ClinicalTrials.gov
Web site, January 2, 2012.

Sergott, R.C., Bennett, J.L., Rieckmann, P., Montalban, X., Mikol, D.,
Freudensprung, T., Plitz, T. ATON: Results from a randomised trial of the
B-cell-targeting agent atacicept in patients with optic neuritis. Multiple
Scler [5t™ Joint Triennial Congr Eur Am Commit Treat Res Multiple Scler
(Oct 19-22, Amsterdam) 2011] 2011, 17 (10, Suppl.): Abst 436.

REbif FLEXible dosing in early multiple sclerosis (MS) (NCTO0404352).
ClinicalTrials.gov Web site, January 2, 2012.

The multicenter, open-label, single-use autoinjector convenience study
(NCT00958009). ClinicalTrials.gov Web site, January 2, 2012.

Polman, C.H., De Stefano, N., Kappos, L. et al. Efficacy of two dosing fre-
quencies of subcutaneous interferon-beta-1a in patients with a first clinical
demyelinating event: Subgroups of the phase Ill, randomized, double-
blind, placebo-controlled, multicentre REFLEX trial. Multiple Scler [5™
Joint Triennial Congr Eur Am Commit Treat Res Multiple Scler (Oct 19-
22, Amsterdam) 2011] 2011, 17(10, Suppl.): Abst 929.

Kappos, L., Comi, G., De Stefano, N. et al. Clinical and radiological effica-
cy of two dosing frequencies of subcutaneous interferon-beta-1a in patients
with a first clinical demyelinating event: Results of a phase Ill, randomised,
double-blind, placebo-controlled, multicentre trial (REFLEX). Multiple
Scler [5™" Joint Triennial Congr Eur Am Commit Treat Res Multiple Scler
(Oct 19-22, Amsterdam) 2011] 2011, 17(10, Suppl.): Abst 911.

Freedman, M.S., Comi, G., Kappos, L. et al. Safety and immunogenicity of
2 dosing frequencies of subcutaneous interferon-beta-la in patients with a
first clinical demyelinating event suggestive of multiple sclerosis: Results of
the phase 3, randomised, double-blind, placebo-controlled, REFLEX trial.
Multiple Scler [5" Joint Triennial Congr Eur Am Commit Treat Res
Multiple Scler (Oct 19-22, Amsterdam) 2011] 2011, 17(10, Suppl.): Abst
442.

Freedman, M.S., Comi, G., De Stefano, N. et al. Efficacy of subcutaneous
interferon-beta-Ta in patients with a first clinical demyelinating event: The
REbif FLEXible dosing in early multiple sclerosis (REFLEX) study -
Outcomes in patients stratified by the 2010 McDonald criteria. Multiple
Scler [5™ Joint Triennial Congr Eur Am Commit Treat Res Multiple Scler
(Oct 19-22, Amsterdam) 2011] 2011, 17(10, Suppl.): Abst 904.

Wray, S., Armstrong, R., Herrman, C. et al. Association of elevated C-reac-
tive protein and injection-site reactions in the MOSAIC study of a single-use
autoinjector for self-administration of subcutaneous interferon-beta-1a.
Multiple Scler [5" Joint Triennial Congr Eur Am Commit Treat Res
Multiple Scler (Oct 19-22, Amsterdam) 2011] 2011, 17(10, Suppl.): Abst
516.

53







<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


