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Tasimelteon Development Program: 
More Questions than Answers 

• End-of-trial replacement of the prespecified 
primary endpoint: validity of post-hoc 
endpoints? 

• Rationale for final, primary composite clinical 
endpoint? 

• Precedent for future approvals of other drugs? 

• Potential for misdiagnosis in blind patients 
and off-label use in sighted patients? 

 



Change in Prespecified Primary 
Outcome 

• “Among the many characteristics of an 
adequate and well-controlled trial (21 CFR 
314.126) is that the results reflect a clear prior 
hypothesis documented in the protocol, and is 
intended to reduce the risk of false discovery 
or Type I error.”  

(FDA medical reviewer, p. 59) 



Post-hoc changes to primary 
outcome (pivotal study 3201) 

• July 2010:  Trial begins. Original primary outcome: subjective 
  average total night time sleep (nTST) during weeks 
  3-6 

• Feb 2011:  week 3-6 evaluation period deleted 

• June 2011:  “circadian cycle” added as relevant analytical period 

• May 2012  (after data had been collected on nearly all 84 
  subjects): sponsor proposes replacing nTST with 
  entrainment as sole primary outcome 

• June 2012:  entrainment replaces nTST on clinicaltrials.gov 
  (despite FDA’s rejection of endpoint) 

• Nov 2012:  final subject follow-up 

• Dec 2012:  final statistical protocol signed off (one day before 
  data unblinded) 

 

 

 

 



The request to FDA to completely replace the 
original primary endpoint was made after data 
had been collected on virtually all subjects 
included in the final analyses presented today. 
This decision was purportedly made in response 
to recruitment difficulties that required the 
introduction of a post-hoc, unvalidated, 
surrogate endpoint in fewer subjects. 



The proposed urinary surrogate marker for 
circadian entrainment was correctly rejected by 
the FDA, unless evaluated in conjunction with 
clinically relevant endpoints. 

 

However, ultimately, “…no agreement was 
reached between the Agency and the sponsor 
regarding the primary efficacy endpoint(s), 
analysis populations and analysis methods” for 
either pivotal study. 

(FDA statistical reviewer, p. 150) 

 



Moreover, two of the four components of the 
composite clinical endpoint chosen by the 
sponsor were deemed inadequate by the FDA’s 
medical reviewer. 



Final, primary endpoint  
(pivotal study 3201) 

• Entrainment, as measured by urinary aMT6s, 
plus three (why 3?) of the following four 
clinical endpoints: 

– Lower quartile of nighttime total sleep time (LQ-
nTST: “worst nights”) 

– Upper quartile of daytime total sleep duration 
(UQ-dTSD: “worst days”) 

– Midpoint of Sleep Timing (MoST)  

– Clinical Global Impression-Change (CGI-C) 



• MoST: “unknown clinical meaningfulness” 
(FDA medical reviewer, p. 34) 

• CGI-C: “…as an endpoint is not optimal, since a 
subject’s condition is best represented by a 
report of the subject himself or herself, and 
not by a proxy such as the clinician.” (FDA 
medical reviewer, p. 38) 

Clinical components of final, primary endpoint 
(pivotal study 3201) 



Clinical components of final, primary endpoint 
(pivotal study 3201) 

• “There was a prior agreement between the Agency and the Applicant that 
nighttime sleep and daytime naps were the two most important direct measures 
of clinical benefit in Non-24 Hour Disorder.” (p. 34) 

• In circadian rhythm disorders, such as N24HD, therapeutic success would 
presumably include an improvement in both nighttime and daytime sleep 
patterns. 

• The proportion of subjects showing fewer “worst nights” and “worst days” (the 
two remaining components of the primary clinical endpoint) was not significantly 
different between the tasimelteon and placebo ITT populations (p. 51): 



No Prespecified Outcome 

• Dr. Jingyu Luan (FDA statistical reviewer): 

– “According to this reviewer’s post-hoc exploratory 
analyses without multiplicity adjustment…the two 
studies appear to suggest that tasimelteon 20 mg 
may be beneficial to improve on Non-24 Hour 
Disorder in Totally Blind Individuals based on the 
clinical sleep/wake endpoints…. 



No Prespecified Outcome 

• …However, the results of these two studies 
should be interpreted with great caution, 
since they are based on post-hoc exploratory 
analysis without multiplicity adjustment and 
thus it is unknown whether the overall type I 
error is properly controlled.” (p. 203) 



Arbitrary Changes? 
• At the time the decision was made to replace the 

primary endpoint, did the sponsor have any 
indication that the original primary endpoint (nTST) 
would ultimately fail to reach statistical significance? 

• Why was this particular combination of clinical 
endpoints chosen? 

• On what basis was a positive outcome on 3 of the 4 
clinical components deemed a suitable threshold for 
clinical “response”? 

• Why were MoST and CGI-C included in the final 
outcome despite the medical reviewer’s concerns 
over the validity of these measures? 

 



Conclusion 
• Approval of tasimelteon, given the magnitude of post-

hoc changes, timed so close to the end of data collection, 
would set an ominous precedent for future new drug 
development programs 

• The primary composite clinical endpoint seems arbitrary 
and efficacy was not demonstrated on both “worst night” 
and “worst day” sleep times 

• Non-24 hour disorder is a novel indication, one that is 
particularly susceptible to misdiagnosis and widespread 
off-label use (which could draw only on post-hoc data 
from an 84-subject pivotal trial) in both blind and sighted 
patients 


