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Variability of the response to immunotherapy among sub-groups of 
patients with multiple sclerosis

The aim of this study was assess whether patients’ response to disease 
modifying therapy (DMT) in MS varies by : disease activity (annualised 
relapse, rate, presence of new MRI lesions), disability,  age, MS duration.

• Marginal structural models (MSMs) were used to compare the hazard 
ratios (HR) of 6-month confirmed increase and decrease in disability, and 
the incidence of relapses between treated and untreated periods. 

• MSMs were continuously re-adjusted for patient age, sex, pregnancy, 
date, time from first symptom, prior relapse history, disability and MRI 
activity. 

Objective and methods Study population

We selected patients followed for ≥1 year, with ≥3 visits, ≥1 visit per year and 
exposed to a DMT from the MSBase registry. We then defined two cohorts:

• a cohort of patients with Clinically Isolated Syndrome and Relapsing-
Remitting MS (relapsing cohort)

• a second cohort including all MS courses (full cohort).

Results: Effect of clinical characteristics on DMT 
effectiveness: 
results among 24 344 patients  with relapsing MS 

Overall, while on DMT the patients experienced: 

• 48% reduction in relapses [HR 0.52, 95%CI=0.45-0.60]. 

• 46% reduction of disability worsening [HR 0.54, 95%CI=0.41-
0.71]

• 32% increased chance of disability improvement [hazard ratio 
(HR): 1.32, 95%CI=1.09-1.59]

Effects of DMT on relapses and EDSS worsening were 
attenuated with higher prior relapse rate. 

The effect of DMT on relapses and EDSS improvement were 
more evident in low EDSS categories. DMT was associated with 
41% lower risk of relapses in patients without new MRI lesions 
[HR 0.59, 95%CI=0.40-0.88] vs. 26% in those with prior MRI 
activity [HR 0.74, 95%CI=0.60-0.92]. 

Results: Effectiveness of DMT in relapsing and 
progressive MS : 
comparisons among 26 329 participants of the full cohort

Relapsing MS Progressive MS

Relapses -48% [HR 0.52 (CI 0.45-60)] no reduction [HR 1.16 (0.91-1.46)]

EDSS worsening -46%  [HR 0.54 (0.41-0.71)] no reduction [HR:1.11 (0.91-1.46)

EDSS improvement +32% [HR 1.32 (1.09-1.59)] +42% [HR 1.42 (1.00-2.05)]

• The effect of DMT on reducing relapse frequency was more 
closely associated with MS phenotype then relapse 
frequency. The effect of prior relapse rate on response to 
DMT was seen in  relapsing MS but not progressive MS 
(active and inactive).

• The effect of DMT on disability outcomes was more closely 
associated with MS phenotype then relapse frequency.

Conclusion

In general, the effectiveness of DMT on reducing relapse frequency 
is most pronounced in subgroups with shorter MS duration, lower 
EDSS, lower relapse rate and relapsing MS phenotype. 

MS phenotype (relapsing vs. progressive) is more important modifier 
of DMT response then the actual observed frequency of relapses.
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