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Employment 

50% of patients with MS are 

unemployed 10 years after 

diagnosis5 

Relationships 

Compared with general population, 

patients with MS have a higher 

probability of separating/divorcing 

and doing so sooner5 

Mortality 

Mortality ratio of MS exceeds 

CV disease,2,b stroke,3,c and 

early breast cancer4 

Healthcare costs 

Bulk of cost attributed to services 

(29%) and long-term sick leave 

and early retirement (30%)6,d 

QOL 

EDSS and utilitya have 

shown a significant inverse 

relationship1 

MS Is a Disabling Condition 

CV=cardiovascular; EQ-5D=EQ-5D=EuroQol 5-Dimension questionnaire. 
1. Orme M et al. Value Health. 2007;10:54-60. 
2. De Marco R et al. Diabetes Care. 1999;22:756-761. 
3. Petty DW et al. Mayo Clin Proc. 2005;80:1001-1008. 
4. Hooning MJ et a. Int J Radiat Oncol Biol Phys. 2006;64:1081-1091. 
5. Pfleger CC et al. Mult Scler. 2010;16:121-126. 
6. Berg J et al. Eur J Health Econ. 2006;7 (suppl 2):S75-S85. 

a. Utility measures derived from EQ-5D  
b. In patients with type 2 diabetes 
c. In patients with valvular heart disease  

in Olmsted County, Minnesota 
d. MS patients with EDSS ≥6.0 

MS has a negative 

impact on… 



Natural History of MS 

Preclinical Relapsing Secondary Progressive 

relapses and impairment 

MRI activity 

brain volume 

MRI burden of disease 













MS Survey of 1,500 people with MS in 2015 

• 1 in 4 people with MS misdiagnosed with 

having a trapped nerve 

• 1 in 10 people with MS told they’d had a stroke 

• 39% of people with MS waited over a year for 

diagnosis 

 



Symptomatic therapies 

Cognition Fatigue Spasticity 

Bladder/Bowel Mobility Mood 

MS prevention 

Vitamin D Smoking EBV 

MRI, relapse reduction, delayed onset of CDMS, delayed 

disease progression, disease activity free,  delayed onset 

of SPMS, prevention of SPMS 

Anti-inflammatory 

strategies 

Neuroprotective  

strategies 

Disease modification 

Neurorestorativ

e strategies 

The unmet need is massive 
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Guidelines in MS 

NICE guidelines 

NHS England 

Association of British Neurologists 
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Management 

Education  

 

Treatment & monitoring  

•  Disease-modifying treatments (DMD)  

• Treatment of relapses 

• Symptomatic treatment  

 

Multidisciplinary approach  

 

Self-management  



Management : Education  

Education should aim at: 

 

• Improving the understanding of the disease  

 

• Increasing the knowledge about healthy lifestyles and 

their consequences 

 

• Increasing awareness of noxious factors such as 

smoking 

 

• Promoting patients’ empowerment  



 



Management: Multidisciplinary approach 

• Comprehensive annual assessments  

 

• Focused on:  
• Mobility, balance, and falls  

• Mobility aids including wheelchair assessments  

• Use of arms and hands  

• Muscle spams and stiffness 

 

• Healthcare professionals involved 
• Consultant neurologists  

• MS nurses  

• Physiotherapists, occupational therapists, speech and language 

therapists, and continent nurses 

• Psychologists and social care specialists   

• Dieticians  



Management: Self-management 

• Patients are aware of their condition and their symptoms 

 

• Patients can adopt self-management strategies to solve 

day-to-day issues and gain independence  

 

• Patients are at the centre of all decision-making 

processes 

 

• Important decisions include 
• Healthy lifestyle 

• Start of treatment and compliance 

• Stop of treatment   

• Pregnancy and other family-related decisions 

 

 

 



NeuroDirect NeuroView NeuroMail 

HEALTHCARE WITHOUT WALLS 



National MS Society Wellness Initiative 

Wellness  

 

Life-long personalized process through which 

people make informed choices about their 

lifestyle behaviors and activities  

across multiple, inter-related dimensions  

with the aim of leading their best lives. 

 



Wellness and Multiple Sclerosis 

 

• Wellness is attainable for everyone. It is 
achieved by each person living with MS within 
the context of his or her priorities, abilities and 
limitations. 

  

• The National MS Society is committed to 
connecting people to the information and 
resources they need to pursue their personal 
wellness goals. 

 



Dimensions of Wellness 

The dimensions of wellness act and interact in ways that 

contribute to well-being.  

They are influenced by health and other factors and involve 

lifestyle behaviors and activities 



Therapeutic era of Multiple Sclerosis 

• 1993 - First positive trial of therapeutic agent 

• 1998 - Four agents available - reduce relapse rate  

• 2004 - Second line agent licensed for more 

aggressive MS 

• 2005 - Withdrawn because of serious side-effect 

• 2006 - Reintroduced 

• 2010 - First oral agent licensed 

• 2015 – 12 treatments  



Figure: http://multiple-sclerosis-research.blogspot.co.uk/2012/06/research-dmt-slow-onset-of-progression.html 
Accessed 4 June 2013. Based on a review of Bergamaschi R et al. Mult Scler 2012 
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Figure: http://multiple-sclerosis-research.blogspot.co.uk/2012/06/research-dmt-slow-onset-of-progression.html 
Accessed 4 June 2013. Based on a review of Bergamaschi R et al. Mult Scler 2012 
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EFFECTIVE DRUGS ARE AVAILABLE 

DRUGS LICENCED TO TREAT RELAPSING MS  

 Interferon beta 1a s.c. 

 Interferon beta 1b s.c. 

 Interferon beta 1a i.m. 

 Glatiramer acetate 

 Mitoxantrone 

 Natalizumab 

 Fingolimod 

 Teriflunomide  

 DMF 

 Alemtuzumab 



 Interferon beta 1a s.c. 

 Interferon beta 1 a pegylated 

 Interferon beta 1b s.c. 

 Interferon beta 1a i.m. 

 Glatiramer acetate 40 tiw 

 Mitoxantrone 

 Natalizumab 

 Fingolimod 

 Teriflunomide  

 DMF 

 Alemtuzumab 

 Daclizumab 

OTHER MOLECULES ARE COMING, SOME VERY SOON 



Timeline of MS Treatment Approvals 



Treatment 
Treatment & monitoring – DMD: First-line treatments 

  



Treatment 

Treatment & monitoring – DMD: First-line treatments 

 

Indications 

• RRMS: At least 2 relapses over the past 2 years (all first-

line drugs) 

• CIS: Within the first 2 years if high risk of 2nd relapse 

(beta-interferons)  

  



CNS, central nervous system; MS, multiple sclerosis; S1P, sphingosine 1-phosphate 

Oral fingolimod modulates  

S1P receptors on  

lymphocytes and neural cells 

 

It targets MS via actions in  

both the immune system and CNS 

Oral fingolimod – mechanism of action 

S1P 
gradient 

Efferent 
lymph 

Blood 

Lymphoid organ 

Autoaggressive 

lymphocytes 

remain in the 

lymph nodes, away 

from the CNS 

 reversible 

REDISTRIBUTION, 

not depletion 

Neural cells 

express S1P 

receptors known  

to modulate 

neuropathological 

processes 

relevant to MS 



Natalizumab: A Humanized, Monoclonal 

Antibody (mAb) Against 4 Integrins 

Human IgG4 

Framework 

Complementarity-Determining Regions  

((CDRs 

• CDR grafted from murine Ab 

• Human IgG4 framework 

• Retains full potency 



Natalizumab is a humanized 

ab against subunit alfa 4 of 

the integrins  α4β1 y α4β7 

NATALIZUMAB 



NATALIZUMAB 



Alemtuzumab 



MoA 



Treatment 

Treatment & monitoring – DMD: Second-line treatments 



Treatment 

Treatment & monitoring – DMD: Second-line treatments 

 

Indications 

• At least 2 relapses over the previous year together with 

MRI evidence of inflammatory activity while on first-line 

DMD 

 

  

Exceptionally, in highly active MS, all three can be used as 

first-line drugs 



PML in association with Natalizumab 

Cells with inclusions have positive 

nuclear signal for JC virus 





Visual Map of MS Clinical Trials 



MS Trials by Patient Population 



Urgent need to find solutions for people with 
Progressive MS 

 
 

 Large worldwide impact: at least half of all (2.3million) MS 
patients 

 Currently no effective treatment for progressive MS 

 Onset of progression is the main determimant of disability  

 Finding treatments for progressive MS is one of the top 
priorities for patients 

 Every time another therapy is approved for RRMS, a large 
proportion of our constituents feel left out  



Scalfari et al Neurology 2011 

Development of secondary progression 

is the dominant determinant of long-term 

prognosis, independent of disease 

duration and early relapse frequency 



Onset of progressive phase determines disability   
Scalfari et al Neurology 2011 



 

The JLA facilitates Priority Setting Partnerships. 

These bring patients, carers and clinicians 

together to identify and prioritise for research the 

treatment uncertainties which they agree are the 

most important. The JLA believes that: 

 

• Addressing uncertainties about the effects of 

treatments should become accepted as a 

much more routine part of clinical practice 

 

• Patients, carers and clinicians should work 

together to agree which, among those 

uncertainties, matter most and thus deserve 

priority attention 

 

• Prioritise the top 10 uncertainties… that they 

agree are most important. 

 



The Top 10 

1. Which treatments are effective to slow, stop or reverse the accumulation of 

disability associated with MS? i.e. TREAT PROGRESSION  

2. How can MS be prevented?  

3. Which treatments are effective for fatigue in people with MS? 

4. How can people with MS be best supported to self-manage their condition? 

5. Does early treatment with aggressive disease modifying drugs improve 

prognosis? 

6. Is Vitamin D supplementation an effective disease modifying treatment for MS?  

7. Which treatments are effective to improve mobility for people with MS? 

8. Which treatments are effective to improve cognition in people with MS? 

9. Which treatments are effective for pain in people with MS? 

10. Is physiotherapy effective in reducing disability in people with MS? 



• Defining phenotype 

 

• Clarifying pathological mechanisms underpinning 

progression 

 

• Identifying treatment targets 

 

• Outcomes/Biomarkers 

 

• Trial design  

Challenges 



Defining  Progressive MS 

• Neurologist  

– accumulation of disability,         

– gradual change over time (Progressive myelopathy)  

• Imager:  

– Progressive atrophy, expanding lesions 

– Reduced MTR, NAA, fractional anisotropy 

• Pathologist:  

– Axonal pathology 

– Oligodendrocyte pathology 

• Patient:  

– Loss of independence 

– Inability to work, worsening symptoms 

Progressive MS is 

defined differently 

from different 

perspectives 
 





The 2013 Revisions (1) 

 
Core Phenotypes and Modifiers 

 

 

    

•   The core MS phenotypes (relapsing and progressive 

disease) should be retained with some modification 

 

•   Assessment of disease activity, measured by clinical 

relapses or CNS lesion activity is an important modifier of the 

core phenotypes 

 

•   Assessment of ongoing progression of disability is an 

important modifier of the core phenotypes 
 

 

 



Definitions (1) 

Active Disease 

 

Clinical:  relapses, acute or sub-acute episodes of new or 

increasing neurological dysfunction followed by full or partial 

recovery (in the absence of fever or infection) 

 

 Imaging (MRI):  occurrence of contrast enhancing T1 

hyperintense or new or unequivocally enlarging T2 

hyperintense lesions 
      

 



Definitions (2) 
Progressive Disease 

 

Clinical:  steadily increasing objectively 

documented neurological dysfunction/disability 

without unequivocal recovery (fluctuations and 

phases of stability may occur) 
 

 Imaging (MRI):  no standardized imaging 

measures of disease progression are established 
increasing number and volume of T1 hypo-intense lesions, brain  

volume loss and changes in MTI and DTI are being explored 

      

 



MS Clinical Forms: revised classification 

Lublin FD et al. 

Neurology. 2014;83:1-9. 



0 5 10 15 20 25 30

Years After MS Onset

Pathologic Mechanisms in Early vs. 

Late  MS 



Nat Rev Neurosci 2012 



Clinical Trials  

Conventional trial design 

 

Large numbers, lengthy, very expensive 

 

Targeting inflammation (largely) 

 

=> Need to consider new trial designs 

 

=> Need to focus on neuroprotection/repair? 



                                Placebo 

                                Treatment A 

                                Placebo 
                                Treatment B 

                                Placebo 
                                Treatment C 

Moving to adaptive trials 



The interim measure 

0 

0 6 12 18 24 30 36 

MRI 

EDSS 

Interim 

Δ MRI 

Δ EDSS 







Trials in Progressive MS                                 

– Phenytoin Optic Neuritis Study (Phase II) 

– PROXIMUS Trial - oxcarbazepine in SPMS (Phase II) 

– INFORMS – fingolimod in PPMS (Phase III) 

– ASCEND – natalizumab in SPMS (Phase III) 

– ORATORIO – ocrelizumab (rituximab cousin ) in PPMS (Phase III) 

– EXPAND – siponimod (fingolimod cousin) in SPMS (Phase III) 

 

– MS Smart Trial – riluzole, amiloride, ibudilast in SPMS 
(Phase II) 

– SPRINT-MS – ibudilast in PPMS/SPMS (Phase II) 

– MS – STAT – high dose simvastatin 

– CUPID – cannabinoids 

 

– rituximab, mesenchymal stem cells, mastitinib, lipoic acid, 
erythropoietin, hydroxyurea, idebenone  
 





• High-dose simvastatin (80mg) in SPMS 

• Established secondary progression 

(narrative/EDSS) for ≥ 2years 

 

• EDSS 4.0 (500m) - 6.5 (20m/2 sticks) 
– Relapse free/no corticosteroids >3 months 

– DMT >6months 

– Mitoxantrone >12 months 

– Never alemtuzumab/natalizumab 

 



Outcomes 

• Primary 
– Volumetric MRI BBSI 

• Secondary 
– Disability (EDSS/MSIS-29v2/MSFC) 

– New and enlarging lesions T2 MRI 

– Relapses 

– Safety 

• Other* 
– Neuropsychology 

– Immunology/Proteomics 



Baseline 



Registered 

Year 2 



Screening 

showing 

BBSI 

colour 

overlay 



Primary outcome: BBSI change in 

whole brain volume (%/year)  

*Adjusting for minimisation variables and MRI site 

Mean (SD)  
placebo  

Mean (SD)  
simvastatin 

Difference in 
means 
 (95% CI)* 

p-value 

Change WBV (%/year) 0.589 
(0.528) 

0.298 
(0.562) 

-0.254 
(-0.423 to -0.085) 

0.003 

Number patients evaluated 64 66 



Change whole brain volume (%/yr) 



Change in EDSS 0 to 24 months 

Change in EDSS from Baseline to 24 months 



 

 

   

 

Aims of CUPID study 

• assess the value of Δ9-THC in slowing progressive MS over 

3 yrs 

 

• assess the safety of Δ9-THC over the long-term.  

 
• improve research methodology; using new, patient-

orientated methods.  



CUPID (THC): EDSS progression over 

3 years 

Treatment group 
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Log rank test P = 0.01 

CUPID (THC): EDSS progression in 

patients with baseline EDSS <6 (post-hoc analysis) 

n = 110 
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Key PPMS clinical trials  
Completed, ongoing and planned trials in primary progressive MS (PPMS) 

• PROMiSE (N=943) and OLYMPUS (N=439) are the two largest randomized 

trials in PPMS patients completed to date 

Ocrelizumab* 
 

Phase 3 

ORATORIO 
Trial 

 
Data expected 

Q4 20154 

2013 2014 2015 2016 2017 2018 2019 2020 

Laquinimod† 

 
ARPEGGIO 

PoC 
Trial 

 
Data expected 

20185 

Fingolimod 
 

Phase 3 
INFORMS 

Trial 
 

Data release: 
Q2 2015 

Masitinib 
 

Phase 2/3 
PPMS and 

SPMS 
 
 

Data expected  
20153 

2004 2009 2010 2011 2012 

Glatiramer 
acetate 

 
Phase 3 

PROMiSE 
Trial 

 
 

April-20041 

 
Rituximab 

 
Phase 2/3 
OLYMPUS 

Trial 
 

April-20092 
 

Oral Injectable 



Rituximab 

Anti-CD20 Monoclonal Antibody 

• Rituximab is a genetically 

engineered chimeric (mouse-

human) monoclonal antibody that 

targets CD20-positive B 

lymphocytes 

 

• CD20 is present on B and pre-B 

lymphocytes but not on stem cells 

or plasma cells 

 

• Long duration of action 

 

• FDA approval for B-cell lymphoma 

(1997) and RA (2006) 
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Rituximab 

Placebo 

Time to Confirmed Disease Progression (weeks) 

Time to Confirmed Disease Progression 

All Intent-to-Treat Patients (N=439) 
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HR: 0.77 

(95% CI: 0.55 -1.09) 

p-value=0.1442 
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Rituximab 

Placebo 

Time to Confirmed Disease Progression (weeks) 

Time to Confirmed Disease Progression 

Subgroup Analysis 
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Age <51 

Gd (+) at Baseline 

n=72 

HR: 0.63 

(95% CI: 0.34-1.18) 
p=0.1427 

HR: 0.33 

(95% CI: 0.14-0.79) 
p=0.0088 

Age <51 

Gd (-) at Baseline 

n=143 



INFORMS Study design 

Randomised, multicentre, double-blind, placebo-controlled,  

parallel-group study in ~940 patients with PPMS 

End of treatment 

(Month 36) 

Randomisation 

(1:1) 

Month 

12 

Month 

24 

Fingolimod 0.5 mg 

MRI 

Visit 

Screening 
(Day -45 to  

Day -1) 

Baseline 
(Day -14 to  

Day -1) 
Double-blind treatment period*  Follow-up 

*Double-blind treatment period will last until the last patient randomised in the study completes treatment (Month 36, if not discontinued earlier) or a patient completes the 5-year 

maximum duration of treatment. †Following implementation of Amendment 5 in 2010, patients who were randomised to receive fingolimod 1.25 mg or matching placebo were 

switched in a blinded manner to fingolimod 0.5 mg or continued on placebo. Patients who were enrolled in the study following implementation of Amendment 5 were randomised to 

receive fingolimod 0.5 mg or matching placebo.  Miller D et al. Poster P07.116 presented at AAN 2013  

Placebo n=487 

n=336 



INFORMS endpoints 

Primary endpoint, a novel approach 

• The primary endpoint is time to  

sustained disability progression (SDP) 

• SDP is defined based on any of three 

types of event: 

– 3-month sustained increase of ≥20% from 

Baseline in the timed 25-foot walk test 

(25’TWT) OR 

– 3-month sustained increase from Baseline 

in the EDSS score defined as: 

• 1 point in patients with Baseline EDSS 3.5-

5.0 

• 0.5 point in patients with Baseline EDSS 

5.5-6.0 

  OR 

– 3-month sustained increase of ≥20% from 

Baseline in the 9-hole peg test (9-HPT) 

*Defined as an increase of ≥20% from baseline in 25’TWT or increase from Baseline in EDSS score (1 point in 

patients with Baseline of 3.5 to 5.0; 0.5 points in patients with Baseline of 5.5 to 6.0) or increase of ≥20% from 

Baseline in 9-HPT 

Time to 3-month sustained 

disability progression* defined as: 

>20% 
 25’TWT 

 EDSS 

>20%  
9-HPT 

OR 

Primary endpoint 



Abstract AAN April 2015: 

 

• The composite primary endpoint in INFORMS was not 
met: Fingolimod demonstrated no difference compared 
to placebo in the time to the composite 3M-CDP versus 
placebo 

 

• EDSS: Fingolimod did not delay the time to 3M-CDP as 
measured by the EDSS as single outcome compared to 
placebo 

 

• BVL: Percent brain volume change (PBVC) measured 
using SIENA (Structural Image Evaluation, using 
Normalization, of Atrophy) was not different in patients 
treated with fingolimod 0.5 mg when compared to 
patients treated with placebo 

 



 

Neuroprotection 

 

Repair/Remyelination 

 

Lifestyle 

 

Rehabilitation 

 

Enhancing plasticity  
 

 

 

 

 

Lifestyle 



Treatment target 

Neuroprotection: sodium channel blockers 
 

Axon

s NO 

Microglia 

Na+ 

Na/K 

ATPase NaV1.6 
reverse 

NCX 

ATP 
ATP 

Ca  

ATPase 

Ca2+ 

Na+ 

NaV1.6 

Na+ 

Partial sodium channel blockade has 

been shown to be neuroprotective in 

experimental models of inflammatory 

axonal injury 
 





Kapoor et al. Lancet Neurol 2010; 9: 681–88. 



Acute 

neuroprotection 



Phenytoin is neuroprotective in acute optic neuritis:  
Results of a phase 2 randomized controlled trial 

R Kapoor1, 2, R Raftopoulos1,2, S Hickman4, A Toosy1,2, B 
Sharrack4, S Mallik1,2, D Altmann2, P Malladi1, M 
Koltzenburg1,2, C Wheeler-Kingshott2, K Schmierer3, G 
Giovannoni3, and DH Miller2 
 

National Hospital for Neurology and Neurosurgery1, UCL Institute of 
Neurology2, and Queen Mary University of London3, London UK, and 
Royal Hallamshire Hospital, Sheffield UK4 

 
 

   



Trial design  

    Primary outcome measure: RNFL thickness 

•Direct, noninvasive measurement of  

 degeneration in retinal ‘white & gray matter’ 

•Correlates with visual loss and brain volume 

•Sensitive, semiautomated measurement 

•Longitudinal natural history data enables 

sample sizes to be calculated 

•Numbers per arm (=0.05, b=0.8) 

•Placebo-controlled, parallel group          

design, measurements at 0, 6 

months 

•Method: 6 month affected eye 

RNFL adjusted for fellow eye at 

baseline 

•Allow 20% dropout/nonadherence 

Sample size vs treatment effect 

      

40% 

     50%       

60% 

55       35 25 
RNFL thickness Macular volume 



Primary  outcome: RNFL 

• Active-placebo adjusted 

      difference 7.15 mm 

      (95% CI 1.08, 13.22 

      p=0.02) 

• 30% reduction of atrophy 

      in active group 

• PP comparison: 

      Active-placebo adjusted 

      difference 7.40 mm 

      (95% CI 0.76, 14.04 

      p=0.03) 
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Placebo Phenytoin 

baseline UNaffected eye 

Placebo Phenytoin 

6m affected eye 

Bars are standard errors around the unadjusted group means 



Lamotrigine in SPMS 

255 

253 

251 

249 

247 

245 

C
C

V
 (

m
l)

 

0 6 12 18 24 27 
months 

Suggestion of slower volume loss in year 2 

Slower deterioration of timed walk 
Positive NfH response in adherent group 

placebo 

active 

Rate of change 

of speed 

(1/T25FW)  

(%/mo  X103) 

active  placebo 

ITT comparison -0.38 -0.88 p=0.02 

PP comparison -0.20 -0.88 p=0.01 



Effect of MD1003 (High Doses of Biotin) in 

Progressive Multiple Sclerosis:  
Results of a pivotal phase III Randomized Double 

Blind Placebo Controlled Study 

A. Tourbah, C. Lebrun-Frenay, G. Edan,  

M. Clanet, C. Papeix, S. Vukusic, J. de Sèze, M. Debouverie,  

O. Gout, P. Clavelou, G. Defer, D. Laplaud, T. Moreau,  

P. Labauge, B. Brochet, F. Sedel, J. Pelletier  

CHU Reims, CHU Nice, CHU Rennes, 

 CHU Toulouse, GH Pitié-Salpêtrière Paris, CHU Lyon, CHU Strasbourg, CHU Nancy,  

FOAR Paris, CHU Clermont-Ferrand, CHU Caen, CHU Nantes, CHU Dijon,  

CHU Montpellier, CHU Bordeaux, Medday Pharmaceuticals, CHU Marseille 
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Biotin targets two mechanisms that 

may underpin progressive MS 



Baseline Characteristics (154 patients) 

MD1003 Placebo 

n=103 n=51 

Female (%)  51.5 58.8 NS 

Age, years, mean (SD) 51.8 (9.1) 50.7 (8.4) NS 

PPMS (%) 40.8 25.5 NS 

SPMS (%) 59.2 74.5 NS 

MS duration, years, mean (SD) 14.8 (8.9) 17.4 (10.3) NS 

EDSS, mean (SD) 5.98 (0.8) 6.2 (0.5) NS 

Concomitant DMT (%) 40.8 41.2 NS 

Treatment with fampridine (%) 41 54.9 NS 



Primary endpoint: Proportion of patients with 

improvement at M9 confirmed at M12 

  

Improvement 

M9 M12 M-1 M0 

EDSS 

TW25 

EDSS 

TW25 

Best values 

= 

Baseline 

Confirmed  

Improvement 

EDSS decrease 

or 

TW25 decrease  

• Definition of improvement:  
EDSS  by at least by 1 point if baseline EDSS 4.5-5.5 and 0.5 point if baseline EDSS 6-7 or 

Timed 25-Foot Walk (TW25)  20% compared to baseline 

 
• Baseline values: best EDSS and TW25 between M-1 and M0 



Primary Endpoint results 

(1) Fisher's Exact test 

MD1003 Placebo p-value 1 

  n(%) n(%)   

ITT population N=103 N=51 

  13 (12.62%) 0 (0.0%) 0.0051 

Per protocol 

population N=87 N=42 

  13 (14.9%) 0 (0.0%) 0.0093 

• Primary endpoint met with EDSS: 76.9% 

• Primary endpoint met with TW25: 38.5% 



 

Multiple Sclerosis-Secondary 
Progressive Multi-Arm  
Randomisation Trial 

 
MS-SMART Trialists 

 
Dr Jeremy Chataway 
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Efficacy and Mechanism Evaluation Programme 

"This report is independent research funded by the Medical Research 
Council (MRC) and Multiple Sclerosis Society (MS Society) and 
managed by the National Institute for Health Research (NIHR) on 
behalf of the MRC-NIHR partnership." 



MULTI-ARM trials: an effective way of speeding 

up the therapy evaluation process! 

Treatment A                      

 

    Placebo 

 

VS 

Treatment B                      

 

    Placebo 

 

VS 

Treatment C                      

 

    Placebo 

 

VS 

Treatment A                      

Treatment B                      

Treatment C                      
 

    Placebo 

 

25% 

25% 

25% 

25% 

50% 50% 

STANDARD  

TRIALS 



Interventions 

 Amiloride 5 mg bd 

 

 Riluzole 50mg bd 

 

 Fluoxetine 20mg bd 

 

 



 96-week, randomized, placebo-controlled phase II trial of ibudilast in 

SPMS/PPMS  (Concurrent treatment with IFN-β1 or GA is allowed) 

 Primary Outcome: whole brain atrophy (BPF) 

 Secondary Outcomes:  

 DTI (descending pyramidal tracts) 

 MTR (whole brain), OCT (retinal nerve fiber layer) 

 Cortical atrophy (CLADA) 

 Standardized 3T imaging at all sites 

 EDSS, MSFC-4, PROs 

 

 Utilize NeuroNEXT, NIH-funded, Phase II clinical trial network                                                                                                                                               

Head-to-head comparison of imaging measures 

 Longitudinal validation to clinical outcomes 
 

 

Secondary and Primary pRrogressive Ibudilast NeuroNEXT 

Trial in Multiple Sclerosis  



MSC Treatment of Multiple Sclerosis 

Reference Indication Patients MSC Source 

Connick 2012 SPMS 10 
Autologous culture-expanded BM 

MSCs administered IV 

Karussis 2010 RR, SP, PP MS 15 
Autologous culture-expanded BM 

MSCs administered IV and IT 

Liang 2009 PP MS 1 
Allogeneic umbilical cord MSCs 

administered IV and IT after CTX 

Mohyeddin Bonad 2007 Treatment-refractory MS 10 
Autologous culture-expanded BM 

MSCs administered IT 

Rice 2010 Chronic MS 6 Fresh BM cells enriched for MSCs 

Riordan 2009 Treatment-refractory MS 3 
Autologous non-expanded adipose 

MSCs 

Yamout 2010 SPMS 10 
Autologous culture-expanded BM 

MSCs administered IT 



Autologous mesenchymal stem cells for the 

treatment of secondary progressive multiple 

sclerosis:  

an open-label phase 2a proof-of-concept study 
 

Peter Connick, Madhan Kolappan, Charles Crawley,Daniel J Webber,  

Rickie Patani, Andrew W Michell,Ming-Qing Du, Shi-Lu Luan,  

Daniel R Altmann, Alan J Thompson, Alastair Compston,  

Michael A Scott, David H Miller, Siddharthan Chandran                                                                 

                                                                                    
Lancet Neurology Feb 2012 

 

10 patients with secondary progressive MS 

Studied visual system 
 

 

 



Autologous mesenchymal stem cells in secondary 

progressive MS 

• 10 SPMS patients with previous optic neuritis  

• Studied pre- and post stem cell Rx 

• Significant improvement of visual acuity (unblinded) 

• Laboratory evidence for remyelination (blinded) 

– ↓VEP latency (p=0.016) & ↑optic nerve area (p=0.006) 

Connick et al Lancet Neurology 2012 



	

• Constitution of IMSCT Study Group (Paris, March 

2009) supported by CMSC ,Canadian MS Society 

and ECTRIMS 

• Consensus paper set the guidelines for phase I/II 

clinical trials of MSCT in MS 

• Consensus paper on the utilization of MSCs for the 

treatment of MS published in Mult. Scler. 2010 



Progressive MS Alliance 

 

Mission  

To expedite the development of effective 

disease modifying and symptom 

management therapies for progressive 

forms of multiple sclerosis 

PROGRESSIVE MS ALLIANCE MANAGING MEMBERS 

http://missfoodie.com.au/big-dinner-party-2014/




Countries actively involved in the Alliance 



Scientific Steering Committee  

Alan Thompson, UK, Chair        Giancarlo Comi, Italy, Vice-Chair 

Timothy Coetzee, USA        Bruce Bebo, USA 

Kathy Smith, USA         Robert Fox, USA 

Paola Zaratin, Italy         Marco Salvetti, Italy 

Dhia Chandraratna, MSIF             Xavier Montalban, Spain 

Ceri Angood, MSIF         Nick de Rijke, UK 

Susan Kolhaas, UK         Raj Kapoor, UK 

Jeroen Geurts, Netherlands     Per Soelberg Sorensen, Den   

Karen Lee, Canada         Anthony Feinstein, Canada 

                                                      Reinhard Hohlfeld, Germany 



Priority areas : 

 Underlying Mechaniasm/Experimental Models 

 Target pathways and drug repurposing 

 Proof of concept trials (phase II) 

 Phase III clinical trials & outcome measures 

 Symptom management and rehabilitation 

 

 

  

 



Current Progressive MS Research Initiatives 

 

1. Over 100 investigator initiated research projects 
 

2. MS Outcomes Assessment Consortium 
 

3. Clinical Trials- MS SMART, SPRINT MS 
 

4. SUMMIT natural history and risk factors study 
 

5. Revision of Lublin-Reingold Clinical Course Descriptor  
 

6. International Progressive MS Alliance 

 



Global Research Funders 

 • Government 

– NIH,CDMRP, Medical Research Council (UK), CIHR 

(Canada) 

• MS Societies 

• Private foundations  

– Hilton Foundation, Wellcome Trust 

• Pharmaceutical companies 

 



Global Progressive MS Projects - 

Pushgraph™ Analytics 

 
 

• 405 projects (out of 707) identified as relevant to 

progressive MS 

 

• Total Multi-Year Commitment = $132,608,598 



Progressive MS Map 

Immune 

Mechanisms 

Neural 

Pathways & 

Mechanisms 

Symptom 

Management 

Purple = Progressive 

 

Orange = Non-Progressive  



Global Progressive MS Portfolio 

Distribution of Projects by Alliance Priority 

 

236, 58% 

36, 9% 

30, 7% 

103, 26% 

Understanding
Progression

Clinical Trial
Design/Tools and
Outcomes

Development/Testing of
New Treatments

Symptom
Management/Rehab



Global Progressive MS Portfolio 

Distribution of Projects by Priority/Stage 

 

Discovery 

Clinical 
Research 

Clinical 
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16 



Symptoms/Rehab Priority  

Projects by Area of Focus 
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2013 – 2021 PLAN 

2013 – 2017 

HORIZON 1 

2017 – 2021 

HORIZON 2/3 

CHALLANGES 

AWARDS 

2013 - 2016 

INNOVATIVE OPERATIVE 

FUNDING  MODELS 

TO ACELERATE RESEARCH 

 

COLLABORATIVE 

TEAM 

AWARDS 

2014 - 2017 

 

Long term commitment towards PMSA goal 



Scientific Strategy Timeline 

Industry stakeholders engagement 

RFA 2 – Collaborative Networks 

RFA 1 – Challenge & Infrastructure 

Sept 2013 Sept 2014 

Rehab 

Meeting 

Industry 

stakeholders 

meeting 

Sept 2016 Sept 2015 

Alliance 

Scientific 

Meeting 

Science 

Strategy 

Meeting 





• Providing multiple avenues for experts (MS organisations, 

academia, industry etc.) from around the world to meet and 

discuss the most urgent issues in Progressive MS research 

 

• Growing global commitment to Progressive MS research to €22 

million over the next 5 years 

 

• For the first time ever, MS Societies are funding research 

together without considering geography – funding the best 

science anywhere in the world 

 

• Raising profile and underlining need 

 

 

 

Benefits from the PMSA 





Challenges ahead 
• Understand relevant aspects of human MS pathology 

– Validate a pre-clinical model that emulates human 

pathology 

– Develop high through-put screening tools 

• Validate a Phase II outcome biomarker 

– Use trials to advance methodology 

• Develop accepted clinical outcome measures 

• Drive symptomatic treatments and rehabilitation 

 www.endprogressivems.org  



Take home messages 

• Although we can diagnose better, there is an 

urgent need to raise awareness in community 

 

• Great progress in treatments for relapsing/remitting 

MS. Now focus on risk-benefit analysis 

 

• Needs to be replicated in progressive MS 

 

• More work on models of care which provide greater 

continuity and encourage self-management. 



 


