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Assessment of treatment response 
Disease progression 

Disability 

Relapses 

MRI activity 

What is the role of MRI? 









Responders 

Poor responders 

Poor Response defined as an increase of at least 1 point of EDD confirmed at 6 months 
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< 5 New MRI lesions in first year 
of treatment 

 ≥5 New MRI lesions in first year 
of treatment 

Scoring Treatment Response in RR MS 
PRISMS	
  Dataset 

Relevance of new lesions in 1-year treatment on the risk of sustained disability 

The prognosis of patients with 0–4 new T2 MRI lesions during the first 
year of therapy resulted very similarly. Under these circumstances, the 
choice of a lower cut-off would have had the effect of lowering the 
specificity, without a significant gain in sensitivity. 
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601 MS with 1y treatment and 5 y FU 
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MAGNIMS Project - Participating Centers 
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Center Pa(ent	
  # % 
Rome 610 32.3 
Milan 568 30.1 

Barcelona 233 12.3 
Bari 120 6.3 

Cagliari 106 5.6 
Siena 91 4.8 
Verona 88 4.7 
Graz 32 1.7 
Napoli 27 1.4 
Basel 14 .7 

Total 1890 100 

Center Pa(ent	
  # % 
Rome	
   610	
   32.3	
  
Milan	
   568	
   30.1	
  

Barcelona	
   233	
   12.3	
  
Other	
  MAGNIMS	
   479	
   25.3	
  

Total	
   1890	
   100	
  

In the statistical analysis, centers with small sample 
size (<10% of the whole group) were grouped to allow 
heterogeneity tests among centers 

MAGNIMS Project - Participating Centers 
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Test	
  of	
  heterogeneity	
  of	
  effects	
  
p=0.003	
  

Excluding	
  Rome	
  
P=0.44	
  

Test	
  of	
  heterogeneity	
  of	
  effects	
  
p=0.44	
  

MAGNIMS Dataset 
Homogeneity of effects on disability of MRI lesions and relapses (multivariate 
analysis) 

Rome 

Effects on disability of new lesions 
(adjusted for Relapses) 

Effects on disability of Relapses 
(adjusted for new lesions) 
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Lower Upper
NewT2 lesions=0 0.005
NewT2 lesions=1 1.02 0.72 1.44 0.926
NewT2 lesions=2 0.99 0.66 1.49 0.978
NewT2 lesions=3 1.58 1.01 2.48 0.047
NewT2 lesions=4 2.25 1.33 3.78 0.002
NewT2 lesions=5 1.53 0.66 3.52 0.317
NewT2 lesions=6+ 2.00 1.20 3.34 0.008
REL=0 0.000
REL=1 1.54 1.20 1.98 0.001
REL=2+ 2.22 1.55 3.18 0.000

Variables HR
95%CI

p

MAGNIMS Dataset 
Multivariate analysis Cox Model (excluding ROME) 
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Total	
  number	
  of	
  pa(ents=	
  1280	
  

MAGNIMS Dataset 

0 

1 

2 

Probability of progression = 19%  

Probability of progression = 28%  

Probability of progression = 48%  

Score 0 vs scores 1 or 2:  
PPV= 34%, 
 NPV= 81%, 

  Sensitivity= 49% 
  Specificity= 73%, 
Accuracy= 66%. 
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No	
  evidence	
  of	
  	
  
disease	
  ac(vity	
  (NEDA)	
  

Slowing	
  disability	
  
progression	
  Symptom	
  management	
  

Treatment	
  in	
  MS:	
  Paradigm	
  shiYs	
  driven	
  by	
  emerging	
  therapies	
  

The	
  growing	
  availability	
  of	
  drugs	
  ac?ve	
  against	
  MS	
  over	
  years	
  leads	
  to	
  greater	
  expecta?ons	
  

Ransohoff	
  RM	
  et	
  al.	
  Nat	
  Rev	
  Neurol	
  2015	
  
Ransohoff et al Nat Rev Neurol 2015 
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NEDA - Definition 
²  Lately, the term disease-free status has been replaced by NEDA (No Evident Disease 

Activity) because of the limits of our ability to evaluate the full extent of underlying 
disease activity 

²  NEDA has been evaluated in some MS clinical trials and few long-term studies of real-
world MS cohorts 

No disability progression 

No MRI activity 

No relapses 

Brain Atrophy? 
Other Biomarkers? 
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²  NEDA at 1 year 
²  34% for PegInterferon (ADVANCE) 
²  47% for Natalizumab (AFFIRM) 
²  39% for Daclizumab (SELECT) 

²  NEDA at 2 years 
²  37% for Natalizumab (AFFIRM) 
²  39% for Alemtuzumab (CARE-MS I) 
²  32% for Alemtuzumab (CARE-MS II) 
²  46% for Cladribine (CLARITY) 
²  28% for Dimethyl Fumarate (DEFINE) 
²  33% for Fingolimod (FREEDOMS) 
²  18% and 23% for Teriflunomide 7mg and 14mg (TEMSO) 

²  NEDA at 3 years 
²  19% for Glatiramer Acetate (CombiRx) 
²  21% for IFN-B 1a (CombiRx) 
²  33% for Glatiramer Acetate+IFNB1a (CombiRx) 

 

 

NEDA – Clinical trial data 
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Can NEDA be used to assess treatment response? 

Post hoc analyses of trial data for patients with NEDA status 
Data cannot be compared between trials because of different populations, lengths of treatment 
and definitions of NEDA 
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NEDA in Clinical Setting – Short Term (1y) 
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NEDA in Clinical Setting - Long-term FU (7y) 

Rotstein et al JAMA Neurol 2015 

NEDA	
  is	
  difficult	
  to	
  sustain	
  long-­‐term	
  even	
  with	
  treatment	
  
(only	
  17	
  of	
  216,	
  ≈8%)	
  maintained	
  NEDA	
  status	
  aYer	
  7	
  years.	
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NEDA in Clinical Setting - Long-term FU (10y) 

De Stefano et al Neurology in Press 
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Summary 

•  MRI helps in assessing treatment response.  
•  Combination of both clinical and MRI measures is the best 

way to assess treatment response 
•  Integrated scoring systems incorporating clinical and MRI 

measures of disease activity could be useful for a 
personalized approach to treatment 

•  NEDA is an important therapeutic goal in MS care. In clinical 
trials, this is a very interesting outcome measure. Clinical 
settings data have shown that this is difficult to sustain in the 
long term 


