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Welcome

• Thank you for joining us!
• Today you will learn about MS 

treatment choices
• Life style choices that can help 

you feel better and live better
• Information about disability 

options



MS FACTS

Recent estimates by the National MS Society indicate that there are a million people in the US with multiple sclerosis, 
higher than previous estimates.
MS is an immune-mediated disease in which the peripheral immune system targets the central nervous system in 
susceptible patients, but the trigger is still unknown

This is a disease of young adults, typically diagnosed between the ages of 20-50, although patients are diagnosed older, 
and there is a rise in childhood MS.
85% of patients have relapsing MS at diagnosis, but at least 50% will progress to secondary progressive disease in 10-20 
years untreated

Three-fourths of MS patients are women. 
Data now indicates that MS shortens overall life span by no more than 5 years. 
More than 14% of patients living with MS now are over 65. 

A low vitamin D level is linked to increased risk of developing MS in those at risk
Smoking, obesity, and increased salt intake are risk factors for MS and worsening MS





Brave New World

The world of MS treatments  have changed dramatically since the arrival of 
the first immunomodulating therapy with Betaseron in 1993.
There are currently 14 FDA approved treatments for MS, with more in the 
research pipeline
Treatment decisions and monitoring have become increasingly complex, 
requiring constant surveillance by the neurologist, and close interaction 
with a primary care for monitoring of co-morbidities and drug interactions







CURRENT MS TREATMENT GOALS
Preventing disease progression
Preventing relapses
Preventing new MRI findings





New Treatment Recommendations

New Recommendations: Diagnose as early as possible
This is still a clinical diagnosis, based on symptoms and findings involving the central nervous 
system, with findings separated by space and time--for which there is no other explanation.  
Findings on MRI--enhancing lesions, lesions in the brain and spinal cord, “black holes” showing 
older lesions, can help establish the diagnosis with a single clinical event. 

Revised 2017 McDonald Criteria
For early MS, previously called clinically isolated syndrome--CIS--addition of spinal fluid findings 
consistent with MS now confirms this diagnosis early, to allow initiation of  treatment earlier

Data now suggests that even with very early disease, gray matter atrophy is already in place, 
confirming the need to treat as soon as possible





The Older “Platform” Drugs
Interferons:  

Betaseron: beta interferon 1b SQ every other day---1993

Avonex: beta interferon 1a IM weekly---1995

Rebif: beta interferon 1a SQ three times a week---2002

Injection site reactions with SQ injections, flu-like symptoms with the interferons in all forms, monitoring of WBC and  liver enzymes 
necessary for interferons, “needle fatigue,” possible depression are the biggest challenges

Copaxone: glatiramer acetate 20mg SQ daily  1996, or 40mg SQ three times a week approved 2014

Copaxone  still with best safety profile, no lab monitoring required, occasional immediate post injection reactions, occasional 
allergic reactions

Injection site reactions and lipoatrophy the biggest issue long-term

-- Category B for pregnancy

Still the number one used drug in the world for MS
Newly approved generic 40mg dosing available, and 20mg generic has been out for a few years





Tysabri: natalizumab--originally approved 2004, withdrawn from the market with the first appearance of PML, reintroduced in 
2006-- monthly infusions--only given through the Touch prescribing program to monitor for PML cases---more than 170,000  
patients treated

Best efficacy profile of all treatments in preventing relapse and new MRI findings

Good tolerance

Monoclonal antibody against a4 integrin subunits on all leukocytes except neutrophils, blocking movement of activated 
immune cells into the CNS

67% reduction in relapse rate at 2 years, 93% reduction in new or active enhancing lesions on MRI

However---because of profound effect on the blood/brain barrier, risk of PML is highest

In JC virus (John Cunningham virus) antibody positive patients, risk of PML is cumulative with regular monthly infusions of patients 
without prior immunosuppressive therapy--

After 2 years of monthly infusions, JC+ patients have PML risk of 3/1000

After 4 years of monthly infusions, JC+ patients have PML risk of 6/1000.

Prior immunotherapy increases the PML risk to 12/1000 at 2 years and 13/1000 at 4 years

Recent data presented at ACTRIMS indicates reduced PML  risk with extended infusion interval by over 90%--
infusing every 5-8 weeks instead of every 4 weeks



PML Risk with Tysabri usage in JC virus antibody-positive patients





THE NEW MS 
THERAPIES
Increased benefit?
Increased risk?





Gilenya - fingolimod, approved for treating relapsing MS in 2010 -- recent approval for childhood MS
sphingosine 1-phosphate receptor  modulator, sequesters  lymphocytes, reduces circulating 
lymphocytes

This is a pill, given once a day, usually good tolerance
Good effect on relapse rate of ~50% compared to placebo

However, receptors not just on lymph tissue
Potential interactions with other medications for the first dose, particularly cardiac effects —
initiating treatment requires a 6 hour monitor first dose observation
Risk of interaction with some other medications, beta blockers, calcium channel blockers, and 
including SSRIs, requiring withdrawal prior to initiation 

Potential for macular edema, liver enzyme elevation,  pulmonary function abnormalities, and skin 
cancer

PML has occurred with this medication, in patients without prior exposure to Tysabri--more than 13 
to date--more than 150,000 patients treated
Risk of disseminated varicella in patients without immunity





Aubagio -- teriflunomide -- approved in 2012. Blocks mitochondrial enzyme that is needed for pyrimidine-based production of 
active T and B cells--over 100,000 patients to date

Little blue pill, taken once a day, two doses -- 7mg and 14mg

This is a down-stream metabolite of leflunomide, used for rheumatoid arthritis

Based on prior experience with leflunomide, FDA recommendations include monitoring for potential liver enzyme 
elevations for 6 months

Potential patients need to be screened for  active TB

Was category X for pregnancy, based on teratogenicity in rats--significant differences in metabolism, much lower in rats.  
Pregnancy registry with leflunomide and teriflunomide, however, has not shown increased birth defects over the 
general population. Is also found in very small amounts in semen, so not recommended for males with MS whose 
partners are trying to get pregnant

Side effects include hair thinning, possible blood pressure elevation, and reduced white blood cell count, possible peripheral 
neuropathy, and elevated blood pressure. One death from toxic epidermal necrolysis. Usually fairly good tolerance 
clinically
No confirmed PML cases

Rapid elimination procedure is available with cholestyramine or activated charcoal, can have undetectable blood 
levels within 11 days

Modest reduction in relapse rate, 35%,but showed good disability progression prevention  in 2 phase 3 studies, 
but only with 14mg

Modest reduction in new and active MRI lesions





Tecfidera--dimethyl fumarate--oral medication approved for use in 2013
Most commonly used oral therapy for MS, more than 350,000 world wide 
Monomethyl fumarate used in Europe to treat psoriasis 

Pill taken twice a day
GI and flushing side effects, can be challenging to manage initially

--helpful if given at the ends of meals, with fat content
Aspirin helps prevent flushing

Both of these side effects lessen with time, so if counseled, patients can usually stay on therapy
Good reduction in relapse rate and new MRI evidence of disease activity, with close to 50% 
reduction in relapse rate compared to placebo
Unclear mechanism of action, but in  some patients has a profound effect on absolute lymphocyte 
count, and this may persist in some patients--particularly older patients--for several months after 
discontinuation 
5 cases of PML, the first 4 with prolonged lymphopenia, the last with borderline lymphopenia
Watch for persistently low absolute lymphocyte count of 0.5 and below





Comparison 
of Oral 
Medications





Plegridy -- pegilated Beta interferon 1-a,  approved in 2013, given SQ every 
2 weeks

Low frequency, high dose interferon--double the dose of weekly 
Avonex with fewer injections, less of a dose than Rebif

Challenge has been prolonged injection site reactions--lasting days to 
weeks, and prolonged post-injection flu-like symptoms, sometimes lasting 
several days

Reduction in relapse rate and MRI disease activity similar to prior 
interferons, advantage is fewer injections for patients stable on interferon 
but with injection fatigue or injection site scarring after years of injections





Lemtrada -- alemtuzumab--approved in 2014, as 3rd line for relapsing MS that has failed 2 prior treatments

Humanized monoclonal antibody against CD52, a cell-surface antigen on T and B cells

Depletes circulating T and B cells through antibody-dependent cellular cytolysis and complement-mediated lysis

Given as an infusion for 5 days the first year, 3 days the second year, then theoretically NEVER AGAIN
Infusion reactions are a given, and patients are given IV Solumedrol with the infusions

Herpes viral infections occurred in 16% of study patients, so antiviral prophylaxis is given with the first infusion for at least 2 
months, and until the CD4+ lymphocyte count is greater than 200. 

Lemtrada showed a 49% fewer relapses in head to head study with Rebif, and a 42% reduction in progressive disability in 
comparison.

Extension data show that slowing of brain atrophy, reduction in relapse rate, and prevention of disability worsening were 
maintained in the majority of patients---WITHOUT additional treatments.

However, significant risk of post-treatment induced new immune-mediated diseases

34% of patients had immune-mediated thyroid disease

1% of patient developed immune-mediated thrombocytopenia

0.1% of patients developed anti-glomerular basement membrane disease

REMS program requires compliant patients who will have monthly labs to check for the above for  4 
years after the last infusions
May be a  viable choice for young women to stop disease, and allow pregnancy without medication





Ocrevus --- orelizumab--newest to the market, approved in 2017

First drug approved to treat relapsing MS AND primary progressive MS

Humanized monoclonal antibody to CD 20 expressing B cells, very similar to rituximab, same target

Results in antibody-dependent cellular cytolysis and complement-mediated lysis
Given IV every 6 months

Reduced relapse rate in relapsing MS by close to 50% compared to Rebif, with 94% reduction in new MRI 
lesions and reduction of sustained disability by 40%
Primary progressive MS study showed reduction in progressive disability by 24% compared with 
placebo, and improvement in 25 ft timed walk, as well as reduction in brain-volume loss

Contraindicated in patients with active hepatitis B
Infusion reactions common, but less reportedly than the parent drug rituximab, usually manageable

8 cases of breast cancer in the clinical trials, none in the Rebif or placebo arm--risk of 
malignancy unknown
Unclear number of deaths reported in the last year, more than 50???Why????

3 cases of PML in the last year reported in patients transitioned from Tysabri to Ocrevus, known to be 
JC virus antibody positive





The Future of MS Treatments
Stem cells?   Stem cell autologous transplants show benefit in “resetting” the immune system in a small 
study of active MS patients

Is risk of profound immunosuppression for a disease that is not fatal worth it?
Don’t have what most patients want--stem cells for repair

Anti-LINGO antibody research--attempt at remyelination
--Possible positive results in optic neuritis trial

Newer, less cardioselective sphingosine receptors

Cladribine application to  FDA just accepted, approved in Europe in  2017 for MS

Positive results from phase III trials--reduction in relapse rates, disability, and MRI l
Oral medication that accumulates in cells to interfere with DNA synthesis and leading to cell death in 
circulating T and B cells, 
Given as PILLS for week 1 and 5 in the first year and again at year two





Controversies in Treating MS

Step therapy/escalation versus aggressive therapy from the start--which 
is better? Switching between therapies---washout time?
Can/should MS therapies be stopped in older patients? And what is the 
definition of “older”??
What is the definition of treatment failure?
What are the long-term consequences of MRI contrast and build up in the 
brain?
Generic MS therapies--good or bad? 







Conclusion:
The diagnosis of multiple sclerosis should be made as early as possible--delay in treatment  
may lead to irreversible cumulative damage

Treatment must be tailored to the patient, their needs, their risk aversion, the risk tolerance of the treating 
neurologist, and the monitoring needed, as well as the time in the patient’s life and lifestyle

Treatment choices will change over time with the changing patient needs, response or failure of 
medication, and as new medications emerge

There is no one knee-jerk choice for initiating MS therapy now, and each treatment may fail or be successful 
in controlling disease activity in the right patient--the treatment that works is the treatment 
that controls disease activity and that has no undue side effects, and the patient will 
take it!
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THANK YOU!


