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Abstract

Background: Multiple sclerosis (MS) 1s a chronic autoimmune disease that may affect both white matter and gray matter (1-3). The acute focal inflammatory events in the white matter are evident on magnetic resonance imaging (MRI)
as contrast enhancing lesions (CELs). A negative binomial distribution model was recently used to best describe the CEL generation and resolution in the absence of treatment (4). Interferon beta-1b (IFN-beta-1b) is widely used for the
treatment of relapsing-remitting (RR) MS. Despite being first-line treatment, IFN-beta-1b 1s considered only partially effective in reducing CEL activity (2).

Objectives: The aims of this work are (1) to characterize the effect of IFN-beta-1b in preventing CEL formation and (2) to investigate its ability in promoting CEL resolution.

Methods: Nine patients with RRMS, not receiving any immunomodulatory treatment but steroids to treat clinical exacerbations, underwent monthly MRIs for 48 months (5). The number of CELs was monthly recorded. Monthly CELs
were also available from 6-months pre-therapy and 36-months therapy phases from another group of 15 RRMS patients (6). Therapy consisted of subcutaneous administration of 250 ug IFN-beta-1b every other day for 36 months as well
as steroids to treat clinical exacerbations. Using the previously published negative binomial distribution model (4) as the baseline model, effect of IFN-beta-1b was evaluated on all the model parameters using different time functions. The
analyses were performed using NONMEM version 7.2 (7).

Results: [FN-beta-1b produced an expected decrease in the predicted numbers of CELs (A) by A, inhibition. No effect was identified on the Markovian elements that also define A. The findings imply that the IFN-beta-1b might prevent the
formation of new CELs but does not affect their resolution.

Conclusions: A previous study by our group (4) indicated that the use of steroids contributes to the resolution of existing CELs, but does not reduce the development of new CELs. Interestingly, the analyses performed in this study
complement these findings, indicating that the use of IFN-beta-1b reduces the formation of new CELs but does not promote disappearance of already-formed CELs. These results suggest that the design of optimal therapies combining
[FN-beta-1b and steroids might affect the occurrence and resolution of inflammation more effectively.
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