The multi-stage optimisation protocol for Fit4Transplant: Utilising sequential single-arm bayesian optimal phase II adaptive trials and co-design to iteratively improve and evaluate an exercise prehabilitation service for haematological cancer patients.  
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The efficacy endpoint will be monitored using the Bayesian optimal phase 2 (BOP2) design [36]. Specifically, let denote the interim sample size and N denote the maximum sample size. Let  denote the objective response rate and define the null hypothesis , under which the treatment is deemed as unacceptable. We will stop enrolling patients and claim that the treatment is unacceptable if: 

 where and  are design parameters optimized to maximize power under the alternative hypothesis  , (i.e., the probability of correctly claiming that the treatment is acceptable under ), while controlling the type I error rate (i.e., the probability of incorrectly claiming that the treatment is acceptable under ) at 0.05. This optimization is performed assuming a vague prior Beta (0.385,0.615) for . The above decision rule leads to the following stopping boundaries and yields a statistical power of 0.912 under :
Table 1: Optimized stopping boundaries
	# patients treated
	Stop if # responses <=

	30
	11

	60
	29


Based on Table 1, we perform the interim analysis when the number of enrolled patients reaches 30. When the total number of patients reaches the maximum sample size of 60, we reject the null hypothesis and conclude that the treatment is acceptable if the number of responses are greater than 29; otherwise we conclude that the treatment is unacceptable. The go/no-go criteria in Table 1 are non-binding.
Below are the operating characteristics of the design using the BOP2 web application (BOP2 V1.4.12.0), which is available at http://www.trialdesign.org.
Table 2: Operating characteristics
	Scenario
	Response Rate
	Early Stopping (%)
	Claim Promising (%)
	Average Sample Size

	1
	0.385
	49.84
	4.51
	45.0

	2
	0.580
	1.51
	91.22
	59.5


 
 
