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Background and aims

Changes in magnetisation transfer ratio (MTR) are widely used as a marker of changes in myelin density in brain. In preclinical studies, siponimod showed evidence of
remyelinating effects. This exploratory analysis assessed the effect of siponimod on MTR versus placebo in different brain regions, and MTR recovery within lesions.

Methods

This prospective, MTR EXPAND substudy included 633 secondary progressive multiple sclerosis (SPMS; siponimod [n=409]; placebo [n=224]) patients. MTR was analysed in
normal-appearing brain tissue, cortical grey matter and normal-appearing white matter at baseline, Month (M)12 and M24. MTR was normalised to reduce MTR variability across
scanners. Median absolute normalised MTR (nMTR) change from baseline expressed in percent units was derived from mixed models for repeated measures. MTR recovery
metrics were assessed in new MTR lesions comparing nMTR decrease from pre- to post-lesion timepoints for siponimod versus placebo.

Results

Siponimod reduced median nMTR decrease from baseline to M12 and M24 versus placebo across brain tissues. Decrease was lower with siponimod at M24 across tissues by −55%
to −98% (p<0.05; Table). In normal-appearing white matter, siponimod appeared to have fully prevented a decrease in nMTR. Lesion MTR recovery favoured siponimod (−1.321)
versus placebo (−1.506; difference, 0.185 [0.056; 0.314]; p=0.005).

Table. Absolute change from baseline in median normalised MTR (percent unit) by brain tissue 
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Conclusion

Siponimod demonstrated a consistent and significant effect on the MTR decrease over time in normal-appearing white matter and cortical grey matter versus placebo, and improved
MTR recovery in newly formed lesions. These data are consistent with observations in preclinical models and support potential beneficial effects of siponimod on remyelination in
SPMS patients.
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