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BACKGROUND METHODS
Fatigue is frequently reported by patients with multiple sclerosis (MS), aquaporin-4 | * 16 MS, 17 MOGAD and 17AQP4-NMOSD patients attending the Oxford NMO
antibody neuromyelitis optica spectrum disorder (AQP4-NMOSD) and Myelin- Service underwent Modified Fatigue Impact Scale (MFIS), Hospital Anxiety and
Oligodendrocyte-Glycoprotein antibody disease (MOGAD)? . depression scale (HADS) and EDSS scoring, and a same-day 3T brain and spinal cord

MRI (3D T1WI, T2WI, DWI, resting-state functional imaging).
* Cortical thickness (CT), white matter lesion load and subcortical structures
AIMS volumetrics, fractional anisotropy (FA) and functional connectivity (FC) metrics
were derived using Freesurfer and FSL.

This might suggest a similar pathophysiological mechanism.

Assess the presence of a single Resting State Network biomarker of fatigue * The linear relationship between the MRI measures and the total (t-), cognitive (c-)
across MS, AQP4-NMOSD, MOGAD and physical (p-) MFIS scoring were assessed in the total cohort.

* Assess the presence of diffusion or structural imaging measures related to * The analysis were adjusted for correlated clinical regressors. Bonferroni correction
fatigue across MS, AQP4-NMOSD, MOGAD was applied in the resting-state analysis.
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HADS depression score, median adjustments for EDSS and/or HADs
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HADS anxiety score, median disease groups
(range) 5(2-14) 7.5 (0-19) 7 (0-18) Ns
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RESTING STATE Whole cohort combined (MS+MOG+AQP) MS vs
FUNCTIONAL MRI (MOG+AQP)
FINDINGS
Total MFIS A) Positive relationship with FC of the Fronto-Temporal No significant
(FT) network with left middle temporal gyrus (p=0.033) differences
B) Negative relationship with FC of Salience network in left
anterior temporo-parietal cortex (p=0.026) C) NEGATIVE relationship between the total MFIS score and FC of the Left Fronto-
C) Negative relationship with FC of the Left Fronto-Parietal Parietal (FP) network (orange) with the left the superior parietal cortex (blue) p=0.026
(FP) network in left superior parietal cortex (p=0.026) (not adjusted for confounders)
Total MFIS adjusted for D) Negative relationship with FC of Salience network in left No significant
AGE and EDSS temporo-parietal cortex (p=0.023) differences
*
Cognitive MFIS with or No significant results No significant
without adjustment for differences

AGE + HADs total score

D) NEGATIVE relationship between total MFIS score and FC of the Salience network
(orange) with the left parieto-temporal cortex (blue) p=0.023 (adjusted for AGE and
EDSS)

Physical MFIS E) Positive relationship with FC of Sensory-Motor network No significant
in the right pre-central motor cortex (p=0.032) differences

Physical MFIS adjusted for F) Positive relationship with FC of Sensory-Motor network No significant
AGE and EDSS in the right pre-central motor cortex (p=0.032) differences

Physical MFIS adjusted for G) Positive relationship with FC of Sensory-Motor network No significant
AGE, EDSS and HADs in the right post-central gyrus (p=0.018) differences
depression score

G) POSITIVE relationship between the physical MFIS score and the FC of the Sensory-
HADs=Hospital Anxiety and Depression scale. MFIS=Modified Fatigue Impact scale. MOG=MOGAD. AQP=AQP4-NMOSD. Motor network (dark green) with the the right post-central gyrus (red) p=0.018 (adjusted
*Salience network was not found associated with HADs depression score, however adding in HADs depression reduced for AGE, EDSS, HADs depression score)
power to see sig effect

SUMMARY and INTERPRETATION

* Functional and structural imaging metrics associated with fatigue do not appear to differ across MS, MOGAD and AQP4-NMOSD

* The Salience network appears important in total fatigue and the Sensory-Motor network for physical fatigue perception
» Alteration of the Sensory-Motor network, including postcentral gyrus, precentral gyrus and supplementary motor areas, has previously reported in MS fatigued patients3

* Deep grey matter (DGM) volume loss was associated with fatigue although this did not survive multiple adjustments for covariate which could be related to powering and
DGM damage may contribute to a functional connectivity alteration within the Salience network?.

* Cognitive fatigue was associated with WM lesion load and total WM FA after adjustment for covariates. As reported in previous studies, the reduced white matter integrity
might interfere with the cortical and DGM connections within the Salience network in cognitive fatigued patients*>.

* It appears fatigue may be a disconnection between perception of activity (reversable or irreversible) and future research should focus on rehabilitative strategies
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