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Background 

Classical trial designs use fixed sample 

sizes, whereas trials with group sequential 

designs (GSDs) permit discontinuation of 

the study as soon as there is enough 

evidence for the superiority or futility of a 

treatment. 

 

Aim 

The aim of this study is to determine the 

value of GSDs for phase III ALS clinical 

trials. 

Materials and methods 

Data originated from the EMPOWER 

study, a double-blind, randomized, phase 3 

clinical trial to evaluate the efficacy of 

dexpramipexole for ALS. In total 942 

participants were enrolled for 12-18 

months.  

 

Neither survival nor functional rating 

scores showed a beneficial effect of 

dexapramipexole.  
 

Results 

A GSD reduced the trial duration with 27.1% and the number of follow-up visits with 31.4%. Simulation results showed that 95% of the 

simulated trials had a reduction in the number of follow-up visits between the 23.9 – 43.2%.  
 

Conclusion 

GSDs can make future ALS clinical trials more efficient. Stopping futile clinical trials would be beneficial for ALS research by earlier 

exploration of further promising treatments and less patients being exposed to non-effective treatments.  

RESULTS EMPOWER GSD EMPOWER 

(K = 5; survival) 

Inflation maximum sample size  + 0% + 7% 

Actual power (Survival) 85.2% 82.8% 

Expected sample size (theta  = 0) 100% 58.9% 

Included patients (n) 942 942 

Necessary outcomes (%) 100% 65% 

Duration (days) 584 -27.1% (-36% - -22%) 

Follow-up visits (n) 11628 -31.4% (-43% - -24%) 

Statistical analysis 

We retrospectively planned interim analyses 

when 30%, 50%, 65%, 80% and 100% of 

outcomes were available. The standardized 

log-rank statistic was used for monitoring. 

GS boundaries were estimated using alpha 

and beta-spending functions. 

 

Figure: Permutation of the sequential availability of events by random allocation of inclusion dates to obtain 

empirical confidence intervals. Left permutation of ALSFRS-R, right survival. Note the lower variability in 

survival as compared to ALSFRS-R. 

Panel upper left:  

futility of 

dexapramipexole for 

both survival and 

ALSFRS-R. 

 

 Panel lower left: 

inclusions in time 

and the sequential 

availability of 

outcomes. Interim 

analysis were 

planned 

retrospectively to 

assess whether 

futility could have 

been shown earlier. 

Figure: Adjustment of the p-value (boundaries) in GSDs. Inflation of maximum sample 

size (IF), expected sample size and trial duration depend heavily on chosen boundary. 

Blue crosses are example interim results. 


