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[bookmark: _GoBack]Multiple Sclerosis (MS) is an autoimmune chronic and inflammatory disease of the central nervous system.
The criteria to diagnose and clinically monitoring the activity of disease are fundamentally based on the number of neurological attacks, called relapses, that a patient experiment during a fixed period of time. 
Several drugs have been approved for the treatment of MS on the basis of the reduction of the total number of relapses occurred over a period of time. This quantity is known as relapse-rate and is generally expressed as Annualized Relapse Rate (ARR), used as primary outcome in many randomised controlled trials (RCT).
Report of results in RCT frequently shows the effect of treatment on ARR both as overall estimation and in specific subgroups of patients defined  according to specific demographic and clinical characteristics.   
From these analyses no baseline factor emerged as associated with larger treatment effects. Aim of the present study is to test, using a meta-analytic approach, if the increased power obtained by pooling many studies allow to detect  subgroups of patients having larger treatment effects. All papers reporting subgroup analysis from phase II or phase III RCT were systematically searched using PubMed database.
Subgroups investigated were gender, age (< 40 vs ≥ 40), disability status expressed by the Expanded Disability Status Scale (EDSS) (<3.5 vs ≥ 3.5), Magnetic Resonance Imaging (MRI) gadolinium-enhancing (Gd) lesions(≥ 1 vs 0) and history of relapses in the previous year (< 2 vs > 2).
In the single studies the treatment effect on ARR  was expressed as rate-ratios with values lower than 1 indicating a beneficial treatment effect (reduction of ARR). The pooling was done on the size of treatment effect on each subgroup relative to the overall effect. In each trial the global treatment effect was represented as the 100% of the treatment effect and the relative effect (RE) on each subgroup was rescaled having the global treatment effect as the reference.
In other words, the RE  represents the ratio between the effect in the subgroup and that in the overall sample. Values lower than one indicate an higher effect of treatment in the specific subgroup as compared to the overall effect.
The pooled estimates were obtained using an inverse of variance weighting and fixed or random effects models were using according to the heterogeneity among studies. . 
A Cochrane Q test (Chi-square distribution) was used for testing treatment by subgroups interaction . 
Seven published independent RCT1-6 including 7037 MS patients were included in the meta-analysis after exclusion of observational studies or RCT without subgroups analyses.
No heterogeneity was observed among studies and a fixed effect model was used.
A significantly higher effect of experimental treatments was observed in younger patients as compared to older (RE younger = 0.82 (0.74 – 0.91), RE older =1.29 (1.15 – 1.45); test for interaction for age: p < 0.001) and patients with active disease witnessed by presence of baseline Gd+ lesions (RE Gd+ = 0.84 (0.74 – 0.96), RE Gd-=1.16 (1.04 – 1.30); test for interaction for Gd lesions: p < 0.001).
A lower effect of treatment was observed for patients with an higher baseline disability  (RE EDSS>3.5 = 1.21 (95% CI: 1.04 – 1.41), RE EDSS<3.5= 0.97 (0.88 – 1.05),  p for interaction = 0.013).
This study presents a method to combine subgroups analyses from different trials to obtain a more powerful assessment of factors that can be considered treatment effect modifiers.  For drugs tested in large RCT in MS, that are mainly immunomodulatory or immunosuppressant drugs, it seems that younger patients and with a more active disease are those having the higher benefits from treatments while a lower effect was detected for patients with an higher disability.  
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