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Abstract

Myalgic Encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS) is a debilitating condition with profound fatigue,
cognitive impairment, and neurological symptoms. The underlying pathophysiological mechanisms remain poorly
understood, hindering effective treatment development. This study aims to elucidate the potential roles of oxygen
utilisation dysfunction, white matter integrity impairment, and cerebrovascular dysregulation in ME/CFS symptom:s.

Taking advantage of multimodal neuroimaging, we will investigate cerebral metabolism, glymphatic clearance, and
perfusion dynamics in ME/CFS patients vs. healthy controls. Proton magnetic resonance spectroscopy (MRS) will quantify
metabolic markers to assess mitochondrial function and cellular energy metabolism. Diffusion tensor imaging (DTI) with
DTI-ALPS will evaluate white matter integrity and glymphatic pathway function for brain waste removal. Arterial spin
labeling (ASL) perfusion imaging will map cerebral blood flow under normoxic, hypoxic, and hyperoxic conditions.

A unique aspect is integrating physiological oxygen level challenges to unmask vulnerabilities in metabolic, glymphatic,
and vascular responses. By correlating neuroimaging markers with clinical fatigue, cognitive function, and disease
severity, we aim to establish biomarker profiles stratifying ME/CFS patients exhibiting predominant mitochondrial,
glymphatic, or cerebrovascular impairments.

This innovative multimodal approach addresses critical pathophysiology knowledge gaps, offering insights into cellular
metabolism, brain waste clearance, and vascular function interplay. Identifying underlying mechanisms and biomarkers
could accelerate targeted therapy development and enable precise patient selection for future clinical trials, improving
quality of life for ME/CFS patients.
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