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new forms of Interferon-β1a
In relapsing–remitting MS (RRMS), pegylated IFN-β1a has 
demonstrated clinical and radiological superiority compared 
with placebo1, both in the group taking pegylated IFN-β1a every 
2 and every 4 weeks. Noteworthily, IFN-β agents have a well 
characterized long-term safety profile, in contrast to other novel 
disease-modifying therapies for MS. In addition, a reduced dosing 
frequency can play an important role in patient preference.

Alemtuzumab
This humanized monoclonal antibody (mAb) is directed against 
CD52, a surface glycoprotein present in B, T and Natural 
Killer cells, among others2. A major concern associated with 
alemtuzumab is the development of humoral autoimmunity 
(particularly Graves disease, idiopathic thrombocytopenic 
purpura, and Goodpasture syndrome).

CD-20 directed mAbs 
(Ocrelizumab and Rituximab)
These B-cell depleting therapies have proved to reduce MS 
disease activity in phase 2 trials3. Although Progressive Multifocal 
Leukoencephalopathy (PML) has been observed while on 
rituximab in other diseases such as rheumatoid arthritis or lupus4, 
no PML cases have been associated with rituximab or ocrelizumab 
treatment in MS so far.

Dimethyl fumarate (BG-12)
DMF has anti-inflammatory and immunomodulatory properties, 
and has been recently approved. Typical adverse events while 
on DMF include flushing, diarrhea, nausea and upper abdominal 
pain5. Importantly, the physician must remember to monitor 
lymphocyte counts in patients on BG-12.

Laquinimod
It is thought that Laquinimod mediates its action through 
a reduction in central nervous system (CNS) invasion of 
inflammatory cells and an elevation of brain-derived 
neurotrophic factor. It is well tolerated and has not been 
associated with serious adverse effects.

Daclizumab
Although it is directed against CD25, which is expressed on 
activated T cells, Daclizumab does not block T-cell proliferation. 
It has shown promise when used in addition to IFN-β16.

Teriflunomide
Teriflunomide has been recently approved in Europe and 
the United States. By targeting DNA, it inhibits immune cell 
replication. Women of childbearing potential should use effective 
contraception during treatment and after treatment as long as 
teriflunomide plasma concentration is above 0.02 mg/L.

Statins
In a phase II trial7, high-dose simvastatin (80mg daily) 
demonstrated a 43% reduction in annualized brain atrophy rate 
after 2 years and significant attenuation of clinical disability 
progression in patients with secondary progressive MS (SPMS), 
arguing in favor of statins having both immunomodulatory and 
neuroprotective effects.

The presence of restricted IgM oligoclonal banding in the 
cerebrospinal fluid (CSF) of patients with primary progressive 
MS (PPMS) has recently been associated with evidence of active 
inflammatory disease (gadolinium-enhancing lesions) on MRI8, 
thus highlighting the heterogeneity of patients classified as 
having PPMS, and pointing at the existence of a subgroup of PPMS 
patients with more-active inflammatory disease -potentially 
respondent to immune-directed therapies. 

In patients receiving natalizumab, serum levels of anti-JC virus 
antibodies can be used to stratify their risk of PML9. Likewise, 
higher levels of these antibodies are associated with an increased 
risk of PML in patients with no prior immunosuppressant therapy.

Patients with radiologically isolated syndrome (RIS) have a 34% 
risk of conversion to MS over a mean follow-up period of 4.4 
years10. Factors associated with a higher probability of conversion 
include age, male sex, and the presence of spinal cord lesions. In 
this regard, spinal cord grey matter atrophy has been identified as 
a stronger predictor of clinical disability than the classically-used 
brain grey and white matter volumes, brain and spinal cord lesion 
load, and total area of spinal cord white matter11.
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INTRODUCTION
Over the last few years, we have witnessed great advances in the 
understanding of multiple sclerosis (MS) underlying mechanisms 
and clinical phenotypes. In the same way, novel therapeutic 
agents have been approved. Altogether, this multidisciplinary 

progress shows promise to a better, yet increasingly complex 
disease management. Here we discuss the newest ongoing and 
future directions in MS.

NEW THERAPIES
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The presence of restricted IgM oligoclonal banding in the 
cerebrospinal fluid (CSF) of patients with primary progressive 
MS (PPMS) has recently been associated with evidence of active 
inflammatory disease (gadolinium-enhancing lesions) on MRI8, 
thus highlighting the heterogeneity of patients classified as 
having PPMS, and pointing at the existence of a subgroup of PPMS 
patients with more-active inflammatory disease -potentially 
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antibodies can be used to stratify their risk of PML9. Likewise, 

higher levels of these antibodies are associated with an increased 
risk of PML in patients with no prior immunosuppressant therapy.

Patients with radiologically isolated syndrome (RIS) have a 34% 
risk of conversion to MS over a mean follow-up period of 4.4 
years10. Factors associated with a higher probability of conversion 
include age, male sex, and the presence of spinal cord lesions. In 
this regard, spinal cord grey matter atrophy has been identified as 
a stronger predictor of clinical disability than the classically-used 
brain grey and white matter volumes, brain and spinal cord lesion 
load, and total area of spinal cord white matter11.
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ROLE OF SEROLOGICAL AND RADIOLOGICAL MARKERS IN 
RISK MANAGEMENT AND CLINICAL DECISION MAKING 

In order to improve prognostication, treatment selection, and design 
of research studies, disease activity (clinical and/or radiological) and 

clinical progression have been included as modifiers to the classic 
clinical courses of MS (relapsing and progressive)12.

NEW DEFINITIONS OF CLINICAL MS PHENOTYPES
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