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SP/PPMS is untreatable 

£c3bn/year/UK alone 



Trials take too long (phase II) 
from start…. 

N=657 CAMS 

12 month follow-up (80%) 

Zajicek Lancet 2003; JNNP 2005 



CUPID 

12 month follow-up (80%) 

To finish…. 
And can turn out negative (phase III): 2013 



Repeatedly (n~5000) 



We need this in SP/PPMS 



Need to move on from classical 
design and apply these concepts 



Multi-arm Multi-stage (MAMS) 





Multi-arm (Multi-stage) 
STAMPEDE 



Dropping and adding 



Adaptive trial designs 
• Adaptive randomization design 
• Group sequential design 
• Flexible sample size re-estimation design 
• Drop-the-losers (play-the-winner) design 
• Adaptive dose finding design 
• Biomarker-adaptive design 
• Adaptive treatment-switching design 
• Adaptive-hypotheses design 
• Seamless adaptive trial design  
• Multiple adaptive design 
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MS Trial Design 
e.g. Design for 4 test treatments and 1 control (placebo) 

Stage 1 cohort 

1 
2 

3 
4 Phase 2 

Trials 

2 Phase 3 
Trials 

Chataway J et al:  A novel adaptive design strategy increases the efficiency of clinical trials 
in secondary progressive multiple sclerosis. Multiple Sclerosis 2011; 17: 81-8 
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Embracing Repurposing 



Advantages 

• Drug known in detail eg AE 
 

• Better phase II [25% vs 10%] and phase III 
success [65% vs 50%] than new molecular 
entities 
 

• Cost 



Examples 



Worked example in MS (phase II) 
MS-STAT trial 

High dose (80mg) simvastatin 

*Adjusting for minimisation variables and MRI site 

Mean (SD)  
placebo  

Mean (SD)  
simvastatin 

Difference in means 
 (95% CI)* 

p-value 

Change WBV (%/year) 0.589 
(0.528) 

0.298 
(0.562) 

-0.254 
(-0.423 to -0.085) 

0.003 

Number patients evaluated 64 66 

Chataway et al ECTRIMS 2012; AAN 2013 



Change whole brain volume (%/yr) 



Another example: Amiloride 



 
 

Multiple Sclerosis Secondary Progressive 
Multiple Arm Randomised Trial  

 
 

Bringing multi-arm/repurposing together 
 
 



440 patients 
UK 
SPMS 



Conclusions 

• Multi-arm trials are efficient and possible 
• Seamless adaptation to phase III even better 
• 40% reduction in PBVC might be the threshold 
• Re-purposing is a valid and complementary 

approach 
• However the move from +ve phase II to phase 

III is onorous 



Thank you 
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