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1. Generate the design flow chart and decision table
a) Click “Trial Setting” tab, and enter design parameters (e.g., the number of doses for each
drug, target toxicity rate, cohort size, the number of cohorts, etc.). For each design
parameter, help is accessible by clicking on
.
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Remarks:
One important design parameter is to choose the objective of the combination trial: to
find a single MTD or the MTD contour (i.e., multiple MTDs). When the objective is to find
the single MTD, the BOIN combination trial design will be used; when the objective is to
find the MTD contour, the waterfall design will be used.

As the waterfall design divides the drug combination matrix into several subtrials, if the
“MTD contour” is selected, users will need to specify the sample size for each subtrial. In
generally, the first subtrial should have the largest sample size because it contains the
largest number of doses.
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The BOIN design has a built-in stopping rule: stop the trial if the lowest dose is
eliminated due to toxicity. In this case, no dose should be selected as the MTD. The rule
to eliminate a dose is specified in the “Overdose Control” panel. For some applications,
investigators may prefer a stricter stopping rule for extra safety when the lowest dose is
possibly overly toxic. As shown below, checking the “Check the box to impose a more
stringent safety stopping rule” imposes the following stronger stopping rule:
Stop the trial if (1) the number of patients treated at the lowest dose > 3, and
(2) Pr(𝑝1 > 𝜙) > 𝑃𝐸 − 𝛿, where 𝑝1 is the true toxicity rate of the lowest dose
(i.e., dose level 1), and 𝛿 is a small positive offset (between 0 and 0.1)
subtracted from the cutoff probability.
This rule says that if the lowest dose exceeds a certain safety threshold, we stop the trial
for safety. A larger value of 𝛿 leads to a more stringent stopping rule. The default value
of 𝛿 = 0.05 generally works well, but users can calibrate the value of 𝛿 to obtain desired
operating characteristics. In practice, 𝛿 is rarely greater than 0.1. Note that as a tradeoff, the stricter stopping rule will decrease the MTD selection percentage when the
lowest dose actually is the true MTD.

b) Click “Get Flow Chart and Decision Table” button under “Overdose Control” to
generate design flow chart and decision table for dose escalation and de-escalation.
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In the output panel, the design flow chart is available under “Design Flow Chart” tab; and
the escalation/de-escalation decision table is available under “Decision Table” tab.
The Decision Table is all we need to run the trial and conduct dose escalation and deescalation.
i. When the design aims to find a Single MTD, only the flowchart of trial conduct
using BOIN design is shown.
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ii. When the design aims to find MTD Contour, both the flowchart of a subtrial using the
BOIN design and the diagram of the waterfall design are shown.
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2. Obtain operating characteristics of the design
a) Choose either “Type in” or “Upload scenario file” method to enter simulation
scenarios.

If “Type in” is selected, manually type in true toxicity probability of each dose
combination for each scenario. The app, by default, provides four randomly generated
scenarios (only two shown below). To add a new scenario, click “Add a Scenario”; to
remove an existing scenario, click “Remove a Scenario”; to save entered scenarios,
click “Save Scenarios”.
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If “Upload scenario file” is selected, upload scenarios using the template
downloadable through “csv file template”. Scenarios uploaded can be viewed by
clicking the “View uploaded Scenarios” button.

b) Specify the desirable number of simulations, and click “Run Simulation”.

While the simulation is in process, an indicator on the bottom right of the screen
shows the progress of the simulation.
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The simulation results will appear in the output panel under the “Operating
Characteristics” tab. The categories in the first summary table are different depending
on the trial purpose.
i.

When the design purpose is to find a Single MTD:

ii.

When the design purpose is to find a MTD Contour:
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3. Generate trial design protocol
After completing the simulation (see page 7-9), the protocol template can be downloaded
under the “Trial Protocol” Tab. The protocol template is available as an html file or word file.
Depending on user’s version of Word, one format may be preferable than the other.
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4. Conduct the trial
Conduct the trial using “Next Dose/Subtrial” tab.
a) When the trial objective is to find a single MTD, choose “Single MTD”, enter the
current observed data, and then click “Get Dose for Next Cohort ” to obtain the
dose assignment for the next new patient.
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b) When the trial objective is to find the MTD contour, choose “MTD Contour”, enter the
current observed data for previous subtrial/subtrials, and click “Get Next Subtrial” to
find the range of doses and starting dose for next subtrial. The determined subtrial is
then conducted using the BOIN decision table produced in Step 1 (see page 2-6).
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5. Select the MTD or MTD contour
After the trial is completed, click the “Select MTD” tab, choose the objective of the trial,
enter observed trial data, and obtain the result by clicking
a) “Get MTD” if the trial purpose is to find a single MTD;

b) “Get MTD Contour” if the trial purpose is to find MTD Contour.
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