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Introduction

In order to collectively show the cardinal temporal-spatial spread of
pathology, magnetic resonance imaging and oligo clonal bands have
supplanted the contribution of Visual Evoked Potentials (VEP) to the
diagnosis of Multiple Sclerosis [1,2]. The revised criteria "bring forward”
diagnostic confidence and offer a chance for licenced Disease-Modifying
Treatments (DMTs) to be used sooner. It is believed that earlier DMT
intervention will lessen the initial inflammatory insult, which can be severely
crippling and is most likely a prelude to the delayed axonal degradation that
underlies the progressive MS pattern. However, 'No Evidence of Disease
Activity' data for even the most effective licensed medications imply that the
majority of patients will fail to successfully combat this.

In response, interest is increasingly concentrated on actively reparative
techniques, such as potential Remyelination Treatments (RMTs), which are
expected to have an outcome within a few years. Barton and colleagues
provide a current review in this issue that emphasises on the superb
pathophysiological sensitivity of Multifocal VEP (mfVEP) approaches and
thus raises the possibility of a new application for RMT effects detection in
MS [3]. In general, strong construct validity results from the use of evoked
potential techniques because latency parameters provide a causally-related
index of demyelination and subsequent remyelination. The creation of a
trustworthy biomarker against which they may be tested is the biggest
hurdle facing RMT translation, not the absence of putative agents deserving
of examination [4,5].

The use of the conduction-enhancing drug 4-Aminopyridine is evidence that
correcting demyelination-related conduction delays results in immediate,
albeit only partially, clinical relief [6]. Furthermore, empirical findings in vitro
and from animal models point to the immediate and long-term advantages
of remyelination by oligodendrocyte progenitors on axonal survival [7,8].

Although there may be a compelling biological case for exploring RMTs,
there are still a number of crucial factors to take into account. First, it is
hoped that the longer testing period for mfVEPs won't be unduly hampered
by MS patients’ chronic weariness, which can make even shorter standard
VEP acquisition difficult. Second, there are still questions about the
reliability of using visual physiology as a proxy for overall clinical
impairment in MS. The poor correlation between visual electrophysiological
and the clinical impairment outcomes utilized in phase 3 trials is
acknowledged by Barton and colleagues. Notably, we are looking for RMTs
that reduce overall handicap so that the licensed indications that result are
not limited to treating individuals with visual failure, which affects a small

phase 2 trials [9,10].

By capturing more of the present distributed demyelination, using mfVEP as
a component of a Multimodal Evoked Potential (mmEP) battery can increase
the content validity. The final phase 3 clinical disability measurements do, in
fact, show a strong correlation with multimodal treatments [11]. However,
according to Schultz et al 2017, myelopathic load and long tract
integrity appear to be the main determinants of EDSS outcomes [12]. In the
currently stated mmEP rating systems, it may be incorrect to give visual
and long tract EPs similar weight or to presume that all of their constituent
fibers are equally reparable. Although the murine spinal cord and human
optic nerve utilized in RMT paradigms share certain physical
similarities, there are orders of magnitude differences in scale and
potential vulnerability between such routes and the lengthy human
spinal cord tracts that determine impairment. However, the sophisticated
visual electrophysiological methods examined by Barton and colleagues
propose a strategy that would enable researchers to favorably change
the challenging ratio of candidate acceptance and rejection in
translational initiatives.

Candidate RMTs might be evaluated using phase 2a paradigms and
visual metrics. Along with structural morphometric, a standardized
visual electrophysiological acquisition might be used for the eye's own
Optical Coherence Tomography (OCT) and the retro bulbar pathways for
diffusion tensor imaging. As envisioned by Barton and others, this would
capitalize on the mfVEP's advantages of better subclinical and sub
radiological sensitivity, perhaps enabling the identification of RMT impact in
the human environment. In comparison to the present mmEP batteries,
investigations utilizing an optic physiological and morphometric OCT
counterpart (for which a trustworthy equivalent is lacking for the spinal
cord) may need less research time. Instead of starting with a bigger,
more resource-intensive cord-based assay right away, which may be done
later, before a key phase 3 trial, one might choose to start with this RMT'
screening’ paradigm. Poorly remyelinating compounds that had no effect on
a sensitive system might be disregarded using this two-step phase 2
technique on the basis of a modest, realistically possible, but yet
sufficiently powered investigation. By testing against the higher bar of long
tract rescue in advance in about 100 patients, which would causally-relate
to the clinical result necessarily tested in almost 1,000, the
subsequent probability of failure at phase 3 could be reduced.

The necessity of a valid biomarker surrogate of the clinical
outcomes approved for use in pivotal phase 3 studies cannot be
emphasized enough. The phase 3 failure of fingolimod in primary
progressive multiple sclerosis, an effort partially motivated by a
favourable response against brain volumetrics at phase 2 in earlier
disease, was possibly partially due to the absence of a sufficiently
meaningful relationship between the relevant biomarker and the desired
clinical disability outcome [13].

Such failures have costs that go beyond the immediate loss of
financial resources and potentially unnecessary risk exposures to patients
who have signed up, and they may even lead to the suspension of industrial
activities. Visual electrophysiology is developing and may be able to
speed up translational efforts in MS to accomplish goals that were
formerly thought to be inconceivable.
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