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Relationship between retinal inner nuclear layer, age, and disease activity in
progressive MS

Objective To investigate whether inner nuclear layer (INL) thickness as assessed with optical coherence
tomography differs between patients with progressive MS (P-MS) according to age and disease activity.

Methods In this retrospective longitudinal analysis, differences in terms of peripapillary retinal nerve fiber layer
(pRNFL), ganglion cell layer + inner plexiform layer (GCIPL), INL andT1/T2 lesion volumes (T1LV/T2LV)were
assessed between 84 patients with P-MS and 36 sex- and age-matched healthy controls (HCs) and between patients
stratified according to age (cut-off: 51 years) and evidence of clinical/MRI activity in the previous 12 months

Results pRNFL and GCIPL thickness were significantly lower in patients with P-MS than in HCs (p = 0.003
and p < 0.0001, respectively). INL was significantly thicker in patients aged <51 years compared to the older
ones and HCs (38.2 vs 36.5 and 36.7 μm; p = 0.038 and p = 0.04, respectively) and in those who presented MRI
activity (new T2/gadolinium-enhancing lesions) in the previous 12 months compared to the ones who did not
and HCs (39.5 vs 36.4 and 36.7 μm; p = 0.003 and p = 0.008, respectively). Recent MRI activity was significantly
predicted by greater INL thickness (Nagelkerke R2 0.36, p = 0.001).

Conclusions INL thickness was higher in younger patients with P-MS with recent MRI activity, a criterion
used in previous studies to identify a specific subset of patients with P-MS who best responded to disease-
modifying treatment. If this finding is confirmed, we suggest that INL thickness might be a useful tool in
stratification of patients with P-MS for current and experimental treatment choice.
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Cholecalciferol in relapsing-remitting MS: A randomized clinical trial
(CHOLINE)

Objective To evaluate the safety and efficacy of cholecalciferol in patients with relapsing-remitting MS
(RRMS).

Methods In this double-blind, placebo-controlled parallel-group, 2-year study, 181 patients with RRMS were
randomized 1:1. Key inclusion criteria were a low serum 25-hydroxy vitamin D (25OHD) concentration (<75
nmol/L), a treatment with interferon beta-1a 44 μg (SC 3 times per week) 4 months ± 2 months before
randomization, and at least one documented relapse during the previous 2 years. Patients received high-dose
oral cholecalciferol 100,000 IU or placebo every other week for 96 weeks. Primary outcome measure was the
change in the annualized relapse rate (ARR) at 96 weeks. Secondary objectives included safety and tolerability of
cholecalciferol and efficacy assessments (ARR, MRI parameters, and Expanded Disability Status Scale [EDSS]).

Results The primary end point was not met. In patients who completed the 2-year follow-up (45 with
cholecalciferol and 45 with placebo), all efficacy parameters favored cholecalciferol with an ARR reduction (p =
0.012), less new hypointense T1-weighted lesions (p = 0.025), a lower volume of hypointense T1-weighted
lesions (p = 0.031), and a lower progression of EDSS (p = 0.026). The overall rate of adverse events was well
balanced between groups.

Conclusions Although the primary end point was not met, these data suggest a potential treatment effect of
cholecalciferol in patients with RRMS already treated with interferon beta-1a and low serum 25OHD
concentration. Together with the good safety profile, these data support the exploration of cholecalciferol
treatment in such patients with RRMS.
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