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Therapies and recent
developments



First line treatments reduce the risk
of relapse

Reduction of the 
annualised relapse rate

Increase of the number
of patient without
relapse

Increase the delay
between relapse

Results of the pivotal trials



Moderate impact on the prevention
of persisting impairment as 
measured by EDSS score at 3 or 6 
months



A benign profile of side effects

 Interferon :
 Flu-syndrome

 Cutaneous reactions

 fatigue

 Hepatic

 Glatiramer acetate
 Cutaneous reactions

 No risk of malignancies or severe infections even
after years of exposure

 Interferon might reduce the risk of death



Second line treatments

 Natalizumab (Tysabri)

 Fingolimod (Gilenya)

 Mitoxantrone (Elsep)



Disease activity free
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A major risk with Natalizumab : the 
occurrence of progressive 
multifocal leucoencephalopathy

PML is a viral infection 
of the Oligodendrocytes

It is secondary to 
immunosuppression

Prognostic is severe with
a risk of death (1/5) or 
severe persisting
disability

No treatment



Fingolimod, (Gilenya) S1P réceptors agonist
Immunosuppressive



Annualized relapse rate in pivotal studies

FREEDOMSTRANSFORMS

Kappos L. et al. A placebo-controlled trial of oral fingolimod in relapsing multiple sclerosis N Engl J Med 2010; 362 : 387-401
Cohen J.A. et al. Oral fingolimod or intramuscular interferon for relapsing multiple sclerosis N Engl J Med 2010; 362 : 402-415 
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IFN β-1a IM (n=431)

Fingolimod 0,5 mg 
(n=429)

−52% vs IFNβ-1a
p < 0,001

Population ITT: tous les patients randomisés ayant reçu au moins 1 dose de traitement

Placebo (n=418)

Fingolimod 0,5 mg (n=425)

−55% vs placebo
p < 0,001



Fingolimod : safety

 bradycardia

 Macular oedema

 Hépatitis

 Lymphopénia

 Infections (HSV, VZV)

 hypertension



Mitoxantrone

ARR 1 yr 

before

EDSS  MTX 

onset

ARR 1 yr

after

ARR 2-5 yrs

3.2 ↑ 2.2 0.29 (↓ 91%) 0.3 – 0.4 

% patients without

G+enhancing

lesions

Safety :
Leukaemia
dose related cardiac toxicity
aménorrhée



Therapeutic strategy

 Treating early with first line immunomodulator high risk
patients :
 Frequent relapses

 High lesion load

 Detectable MRI activity

 Cognitive impairment

 Sequelae

 Identifying bad responders :
 Relapses despite treatment

 Persistent MRI activity

 Introducing second line immunosuppressive drugs when
necessary



What do we expect from new drugs?

 Higher efficacy :

 More effective or more specific on inflammation

 Neuroprotective action (to prevent degenerative process)

 Promotion of repair or remyelination

 Efficacy in disease subgroups and in disease phase less
amenable to existing treatments

 A good (better) tolerability and safety

 More convenient administration

 Low frequency or severity of  immediate side effects

 Low risk of infections or malignancies



Upcoming treatment in MS

 Non specific immunosuppression and 
immunomodulation

 Selective immunosuppression

 Leukocyte depletion

 B lymphocytes depletion

 Immune cell trafficking

 Neuroprotective drugs

 Remyelinating drugs

 Cell stem therapy



Putative modes of action for the drugs in MS



P E G I N T E R F E R O N

C O P A X O N E E O D

T E C F I D E R A ( B G - 1 2 )  ;  B I O G E N I D E C

A U B A G I O ( T E R I F L U N O M I D E )  ;  G E N Z Y M E

L A Q U I N I M O D ( N E R V E N T R A )  T E V A

S I M V A S T A T I N

Non specific immunosuppression 
and immunomodulation



Pegylated interferon B-1a : The 
ADVANCE study

Attachment of poly-
ethyleneglycol molecules
increases the half-life 
and reduces the dosing
frequency

Efficacy demonstrated
over placebo on relapse 
rate (36%)  and 
disability progression 
(38%) when
administered every two
weeks

Injection site reactions
in 62% of patients

Influenza like illness in 
47 % of patients



Glatiramer acetate injection every other days



Freedman M, et al. ACTRIMS, 2013 (P5).
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n=388 n=407 n=370

Placebo 7 mg 14 mgPlacebo 7 mg 14 mg

RRR : 31,2% 

p = 0,0002

n=365 n=358n=363

RRR : 31,5% 

p = 0,0005

RRR : 22,3% 

p = 0,0183

TEMSO TOWER

RRR : 36,3% 

p = 0,0001
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In a phase III sudy (TENERE) there was no difference between 
Teriflunomide and interferon B-1a in relapse rate

Teriflunomide (AUBAGIO)  significantly 
reduced the relapse rate



And the risk of permanent disability
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+ 1 point ou + 0,5 if EDSS > 5,5



Adverse events of special interest



Pregnancy outcomes from the teriflunomide
clinical development programme

Embryolethality and teratogenicity observed in animal studies

All newborns born from mothers or fathers exposed to Teriflunomide had no 
structural or functional abnormalities at birth

Ectrims 2014



Anti-inflammatory and 
neuroprotective agent



Proportion of patients without clinical activity at
2 years



Side effects



Incidence of flushing event by study months



Long term risk ?



 Reduction of the risk of 

clinical impairment

 Brain atrophy

La Lettre du Neurologue
AAN 2012 – D’après Vollmer T et al., Abstr. S01.007, actualisé
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L E M T R A D A ( A L E M T U Z U M A B )  ;  G E N Z Y M E

D A C L I Z U M A B

O F A T U M U M A B

O C R E L I Z U M A B

R I T U X I M A B

S E C U K I N U M A B

Selective immunosuppression



Lemtrada (alemtuzumab Genzyme)

Mode of action

 Monoclonal antibody

 Depletion of the blood
lymphocytes count

 Immunosuppressive

Administration

Y1 Y2

12 mg/day for 5 days

12 mg/day for 3 days

LEMTRADA is indicated for adult patients with relapsing remitting multiple sclerosis
(RRMS) with active  disease defined by clinical or imaging features



Two phase III studies compared the efficacy of 
Alemtuzumab to Interferon b-1a



30% reduction of the risk of sustained disability



Alemtuzumab : adverse events

 Infusion-associated reactions

 Infections

 Auto-immune diseases

 Thyroiditis

 nephropathies

 Immune thrombocytopenia



Ocrelizumab

Humanised monoclonal 
antibody which depletes
circulating B 
lymphocytes

Binds to CD20 like
Rituximab

Two phases II studies
showed an effect on MRI 
and relapse rate



Rituximab in PP-MS : OLYMPUS study



A M I L O R I D E

L A M O T R I G I N E

T O P I R A M A T E

R I L U Z O L E

Neuroprotective drugs



A N T I - L I N G O  1  A N T I B O D Y

Remyelination



Anti-LINGO1

 LINGO1 : inhibitor of oligodendrocyte differentiation
and myelination

 In vitro studies : anti-LINGO1 promotes
oligodendrocyte differentiation and myelination

 Animal studies : reduction of disease severity and 
evidence of remyelination

 Phase 1 completed : no serious adverse events

 Phase 2 is ongoing in optic neuritis



Cell therapy in MS





PREVENTION



Prévention

tobacco • Increases the risk and the severity of MS

Salt • Increases the severity of MS

weight • Increases the risk of MS

D
Vitamin

• Increases the risk of MS and (perhaps) the severity; supplémentation?



Summary and conclusions

 New treatments with different mode of actions are 
upcoming for RR and progressive MS

 New strategies should be proposed to improve the rate of 
responder and minimize the adverse events

 Identifying early bad responders is a challenging issue 

 Long term registries to evaluate safety are mandatory

 Prevention of MS in high risk people is a new field of 
research

 Cell therapy might be the next revolution in MS 
treatment


