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INTRODUCTION 

The individual disease course of multiple sclerosis (MS) is extremely variable. Today, evidence 

from clinical trials and real-world data demonstrates that the long-term disease trajectory for 

people living with MS can be improved by initiating efficacious treatment early. However, one of 

the greatest challenges encountered to optimize individual treatment decisions early in the 

disease course is a more precise assessment of future disease, including the risk of disability 

accrual and the probability of disability improvement. 

OBJECTIVE 

To inform clinical decision making early in the disease course through the identification of 

factors robustly associated with an increased risk of disability accrual and/or a reduced potential 

for improvement in people living with MS. 

METHODS  

We analyzed expanded disability status scale (EDSS) data from the Novartis-Oxford MS 

database (NO.MS), containing ~130,000 EDSS assessments and ~45,000 MRI scans from 

~8000 patients diagnosed with MS (spanning all phenotypes). We developed a Bayesian 

continuous time Markov model to quantify the influence of various factors (demographic, clinical, 

imaging) on both disability worsening and improvement as a function of baseline disability. 
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RESULTS  

As a novelty, we identified a high T2 lesion load and/or a reduced normalized brain volume as 

significant factors limiting the patient’s capacity for disability improvement. Higher versus lower 

disease burden as measured by these MRI markers was highly significantly associated with 

lower chances of disability improvement. In addition, older age, time since first symptoms, and 

the number of relapses in the past year were confirmed as consistent drivers of future disability 

accrual.  

CONCLUSIONS  

Based on a very large clinical dataset, we identified markers of focal and diffuse damage to the 

brain as key factors that limit disability improvement in MS patients. Damage to the brain 

accumulates gradually as the disease evolves. Increasing exhaustion of the patients reserve 

capacity could be an important contributing factor to the gradual disability accumulation typically 

seen in the progressive phase of the disease. The importance of protecting the integrity of the 

central nervous system early in the disease may still be underestimated and should be 

considered when making clinical decisions. 
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