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How do vagus nerve stimulation neurophysiological biomarkers evolve over treatment time in refractory epilepsy?

Summary:

	Epilepsy is a neurologic disorder characterized by recurrent and unpredictable seizures, affecting over 70 million people worldwide. Around one-third of the patients do not respond to antiseizure medication [1]. In these cases, when resective surgery is not suitable or has failed, patients may benefit from neuromodulation approaches such as vagus nerve stimulation (VNS). VNS has been established as a safe and effective therapy over the last years, nevertheless, the underlying mechanisms of action are not yet fully understood. Moreover, the titration of VNS parameters is done empirically, leading to fatigue and possible side effects, hence reflecting the need for biomarkers predicting VNS response. Current research states that the modulation of the locus coeruleus (LC)-noradrenergic system is a key pathway supporting the antiepileptic effect of VNS. Furthermore, LC activity influences pupil dilation response (PDR), the latter emerging as a potential biomarker for VNS optimisation [2].

Several studies focused on the assessment of pupil dynamics towards optimising VNS in epilepsy can emerge. To date, no longitudinal studies have evaluated PDR in refractory epilepsy patients undergoing VNS therapy. By comparing PDR data across different phases of VNS therapy, one may be able to understand how pupil dynamics evolves along time and how does it correlate with clinical response. PDR recordings are being longitudinally collected in refractory epilepsy patients receiving VNS: before implantation, at 3, and at 6 months post-VNS. So far, 27 patients are already included in this study. In each post-VNS recording session, we perform three distinct paradigms to induce pupillary dilation: (1) auditory oddball-induced, which consists of a train of standard low-pitch sounds interspersed with rare high-pitch sounds, the latter expected to induce pupil dilation; (2) VNS-induced; (3) oddball-induced VNS-modulated. For the pre-implantation session, we conduct only the auditory oddball paradigm. Further, differences in PDR across time comparing R and NR will be investigated. We expect a higher VNS-and oddball-induced PDR at 3 months in R patients compared to NR patients, which remains stable or increases further at 6 months of follow-up. For the oddball-induced VNS-modulated PDR, we expect an even higher PDR.
One additional potential and understudied source of variability on VNS response may be related to nerve function and recovery following implantation. Based on the standard location of the VNS electrode on the vagal trunk, one can state VNS co-activates the recurrent laryngeal branch of the vagus nerve. This activation generates a so-called laryngeal muscle-evoked potential (LMEP), which consists of an easy-to-use and non-invasive technique to evaluate the muscular effects of VNS [3]. We thus envision to employ this technique in a longitudinal fashion during consultation at 1 month, 3 months, and 6 months after VNS implantation, to assess if the LMEP evolves over time according to the response to VNS in a mixed cohort.
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This project fits more specifically into the following SBIM master program(s) at UCLouvain:
	O Finalité approfondie, option neurosciences 
	O Finalité spécialisée en Sciences biomédicales cliniques
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