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Introduction
•	 Evidence suggests that long-term clinical outcomes in multiple sclerosis (MS) 

may be predicted by the treatment and disease histories of patients.1-3

•	 Patients with MS at risk of suboptimal response to first-line therapy may need 
to have their treatment modified to slow accumulation of inflammation and 
neurodegeneration and to maximize therapeutic benefit in the long term.3

•	 Several studies investigated the value of measuring inflammatory magnetic 
resonance imaging (MRI) disease activity or clinical parameters or 
combinations of these parameters early in MS to predict clinical outcomes.1-3

Objective
•	 Assess whether parameters at baseline and during the 1-year TRANSFORMS 

study4 predict relapses, an Expanded Disability Status Scale (EDSS) score 
>6, or 6-month confirmed disability progression (6MCDP) in the short term and 
long term during the trial’s extension phases.

Methods
Study design

•	 TRANSFORMS was a 1-year, double-blind, randomized, phase 3 study of 
fingolimod compared with intramuscular (IM) interferon (IFN) β-1a.4

oo Enrolled patients with relapsing MS were randomized 1:1:1 to receive 
fingolimod 0.5 mg or 1.25 mg once daily, or IFNβ-1a IM 30 μg once weekly.

•	 At 1 year, patients randomized to IFNβ-1a IM were re-randomized to 
fingolimod 0.5 mg or 1.25 mg on entering a 1-year extension phase.5,6

•	 All patients then received fingolimod 0.5 mg in an ongoing open-label 
extension7,8 (Figure 1).

Analyses
•	 This was a post hoc analysis of TRANSFORMS and its extension over 

48 months (M).
•	 Unadjusted logistic regression analyses assessed which patient variables  

or disease variables at baseline or between baseline and M12 predicted 
relapses during M12-24 and M12-48, or predicted disability (EDSS score  
>6 or 6MCDP) during M12-48.
oo Relapses were confirmed when accompanied by an increase in EDSS score 
of ≥0.5 points, or an increase of 1 point in two different functional systems 
(FS), or of 2 points in one FS (excluding bowel/bladder or cerebral FS).

oo 6MCDP was defined as an increase in EDSS score from baseline confirmed 
at 6M of: 1.5 points if baseline score was 0; 1.0 point if baseline score was 
1.0-5.0; or 0.5 points if baseline score was ≥5.5.
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Figure 1. Study design and analysis summary 

Figure 2. Odds ratios for prediction of relapse activity during the short term (M12-M24) and long term (M12-M48) of TRANSFORMS and its extension phases

Figure 3. Odds ratios for prediction of EDSS score >6 (left panel) and 6-month confirmed disability progression (right panel) in the long term (M12-M48) of TRANSFORMS and its extension phases 

aFollowing a protocol amendment, and depending on the terms of approval in different countries, all patients receiving 
fingolimod 1.25 mg/day were switched to fingolimod 0.5 mg/day; the timing of this switch varied among patients.
bMRI activity is defined as ≥1 T1 Gd+ or ≥2 T2 lesions.
Gd+, gadolinium-enhancing.

aAn odds ratio >1 implies an increased risk in men. 
Odds ratios are derived from individual regression models with the respective variable and study as predictors. For continuous variables, the odds ratio corresponds to a unit increase in the explanatory variable. MRI lesion activity is defined as ≥1 T1 Gd+ lesion or ≥2 T2 lesions at any post-baseline assessment up to M12.

aAn odds ratio >1 implies an increased risk in men. 
Odds ratios are derived from individual regression models with the respective variable and study as predictors. For continuous variables, the odds ratio corresponds to a unit increase in the explanatory variable. MRI lesion activity is defined as ≥1 T1 Gd+ lesion or ≥2 T2 lesions at any post-baseline assessment up to M12.

•	 The patient or disease variables used to predict relapses, EDSS score >6 or  
6MCDP were:
oo sex, age, duration of MS since diagnosis, previous treatment for MS, 
number of relapses in the previous 2 years, EDSS score, number of 
gadolinium-enhancing (Gd+) lesions, T1 hypointense lesion volume and 
T2 lesion volume (all at baseline)

oo number of confirmed relapses, change in EDSS score, number of new 
T2 lesions, MRI lesion activity (≥1 T1 Gd+ or ≥2 new T2 lesions),9 MRI lesion 
activity and ≥1 confirmed relapse (all from baseline to M12). 

Results
•	 In total, 1292 patients were randomized in TRANSFORMS (analysis sets: 

M12-M24, n=973; M12-M48, n=778).

Predictors of relapses 
•	 Strongest predictors of relapses in both the short (M12-M24) and long 

(M12-M48) term were (Figure 2):
oo MRI lesion activity and ≥1 confirmed relapse between baseline and M12
oo number of confirmed relapses between baseline and M12.

•	 Other strong predictors of relapse activity in the long term were (Figure 2):
oo previous treatment for MS
oo MRI lesion activity between baseline and M12
oo number of new T2 lesions at M12 compared with baseline.

•	 Other predictors of relapses in both timeframes were (Figure 2):
oo number of relapses in the 2 years before baseline
oo EDSS score at baseline.

Predictors of disability worsening
•	 Baseline parameters that predicted disability reaching an EDSS score  

>6 and 6MCDP in the longer term were (Figure 3):
oo EDSS score
oo duration of MS
oo age
oo previous treatment for MS.

•	 Other predictors of an EDSS score >6 in the longer term were (Figure 3):
oo EDSS score change between baseline and M12
oo number of relapses in the 2 years before baseline
oo number of confirmed relapses between baseline and M12
oo T1 hypointense lesion volume at baseline
oo MRI lesion activity and ≥1 confirmed relapse between baseline  
and M12.
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Conclusions
•	 Combined MRI lesion and relapse activity in the 1-year TRANSFORMS 

study was the strongest predictor of relapses at up to 4 years.
•	 	Longer-term predictors of disability worsening based on an EDSS score  

>6 or on 6MCDP were EDSS score, previous treatment, disease duration 
and age at baseline.
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