Using East-For Group Sequential Trials

I. Normal response data, K=4 analyses, Type I error=0.05 (2-sided), Power=0.80, superiority design

1. Open EAST6. In the main menu, select ‘Design’.

2. In the menu below that is now available, select “Continuous”, then two samples parallel design; 
3. In the box that opened, choose ‘Superiority’  
4. Tell EAST you want a 2-sided test with 4 ‘looks’, a Type I error of 0.05, a power of 0.80, and equal allocation of patients to the 2 groups.  
5. In the “Input Method” Select “Standardized difference” and type 0.25 in the box below. 

6. Once you selected more than one looks, a new tab is created, under the title “Boundary Info”. Click on it, and, under spacing of looks, select ‘Equal’.  [Note: selecting ‘equal’ means that your interim analyses will be evenly spaced, such as after ¼, 1/2, ¾, and all of the patients are evaluated in a trial with 4 looks.].
4. Default selections of the rest of the parameters will tell EAST to split your overall type 1 error of 0.05 equally on either side of H0, and that an O-F boundary should be used.  
5. Click ‘Compute’ on either dialogue – the “Design Parameters” or the “Boundary Info”. 
6. At the bottom of the page, the results should appear. Click on the “Output summary” icon above them on the left. 
a. Under ‘Sample Size’: Maximum N=513 means that this is what your sample size will be if the trial goes to completion (that is, if it is not stopped during one of the 3 interim analyses).  Since there are 4 evenly spaced analyses, this means that we will do the interim analyses after 128, 256, 384, and 513 patients enroll.

b. Since it is possible that the trial could be stopped during one of the three interim analyses, when fewer patients have enrolled, the expected value of the sample size (allowing for early stopping) is less than 513.  Thus, EAST tells you that the expected Sample Size under H0, (N=511) and H1 (N=422).
c. Now look at the library panel, on the left part of the screen.  Click the icon in the taskbar ‘Details’.  You should get a new window with all the Plan Details.
d. The ‘Plan Details’ tell you various things about your design.  For example, under H0, the probabilities that you will (incorrectly) stop the trial and reject H0 are 0.00001, 0.00304, 0.01625,   0.0307.   Also given are the boundary values to determine if  your test statistic is ‘significant’ in the sense of stopping the trial, as well as the cumulative amount of your Type I error that has been spent.

e. Click on the ‘Plot’ and view the ‘Stopping Boundaries’, ‘Error Spending’,  the ‘Expected Sample Size’ and ‘Power’ charts.  The ‘Power’ chart is just like the one for the designs with no interim analyses.  The ‘Boundaries’ chart shows the critical values for your test statistic.  The ‘Expected Sample Size’ chart shows the expected sample size of your trial for various alternatives to H0.  The ‘Error Spending’ chart shows the curve (going from 0 at the start of the trial to the Type 1 error at the end) that determines the rate at which you spend your Type I error at each analysis.  Since this design looks at the data at equally spaced intervals, you can verify the amount of Type 1 error ‘spent’ at interim analyses by examining this curve at .25, .50, .75 and 1.0.    Thus the shape of this curve dictates how quickly we spend our Type I error at the interim analyses.  The relative flatness of this curve is due to our choice of an O-F spending function.

II. Exercises-Designing a Survival Study
1. Suppose you want to design a superiority trial with a survival-time endpoint.   The study will compare a new treatment to a control.  We want/assume the following:

a. Type I error = 0.05

b. Power =.80 when the treatment: control hazard ratio is 2/3.

c. Median survival in the control group is estimated to be 8 months

d. Equal allocation of patients to the treatment groups

e. We want to do 5 analyses (4 interim and 1 final), that are equally spaced, using an Obrien-Fleming spending function

f. Monthly accrual is expected to be 20 patients

2. If the trial goes to completion, verify that the minimal and maximal sample sizes would be 196 and 411 patients, respectively.

3. Suppose that we choose to have 300 patients (if the trial goes to completion).

4. Verify that the maximal study duration (accrual and follow-up periods, trial going to completion) is 23.16 months, and that the expected number of deaths among the 300 patients (if the trial goes to completion) is 196.

5. Examine the ‘Details’, noting how the Type 1 error is spent.  Also note the probabilities of stopping the study (to reject H0) at the different analyses, and how these vary depending on whether H0 or H1 holds.

6.  Examine the charts of the stopping boundaries and of the power function.

7. Now redo this design using Pocock boundaries.  Compare the results to the same design with O-B boundaries.  In particular, compare the expected durations of the Pocock and O-F designs under H0 and H1.  

8. How do you explain the fact that the expected  accrual of the Pocock design is  less than that of the O-F design? Because of this the maximal duration of the Pocock design is larger than that of the O-F design.  
9. Finally, redo this design without interim analyses.  Compare the sample size of this design with the 2 above.

