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Lecture annotation: 
Multiple Sclerosis (MS) is an immune-mediated disease of the Central Nervous System, affecting approximately 
2.5 million people worldwide. In MS, body’s own immune system attacks myelin sheaths that works as fatty insulator 
of nerve axons. Due to this demyelination, the conduction of electrical impulses along axons gets interrupted, 
resulting in variety of clinical symptoms, ranging from vision problems, muscle weakness, bowel and bladder 
dysfunctions, pain, to loss of ambulation. Early stages of MS are characterized by relapses, sudden loss of one or 
more functions, that can be reversed, and patients enter remission phase. As the disease progresses in time, the 
frequency of relapses decreases, and the disease course shifts towards progressive stage, characterized by 
neuronal loss, and steady accumulation of irreversible disability. There are many challenges associated with MS: 
the cause of the diseases still remains unknown, current diagnosis of MS is based on exclusion of other possible 
neurological diagnosis, currently available FDA-approved treatments targets inflammation, but not the 
pathophysiological processes associated with neurodegeneration and as a result, they are not curative, and finally, 
clinical trials of new potential therapies lack sensitive outcomes that would allow screening of new drugs in small 
and short phase II trials. Our group has spent a lot of effort on addressing many of these challenges; first, by 
developing a battery of new, more sensitive clinical outcomes to measure disability progression in MS patients, 
second, by developing a biomarker-based molecular diagnostic test of MS with 98% specificity, and third, by 
generating and validating biomarker-based models predicting future disability progression in MS patients. Our 
ongoing projects include smartphone-based suite of Apps that measure various neurological deficits, with the aim 
of collecting patient-derived granular data that can be used to recreate many aspects of a traditional neurological 
exam. We also run a biomarker-guided clinical trial that tests multiple drugs and their combination targeting 
identified pathological processes that contribute to disease progression of MS patients.   
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