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Enrollment Plans
Typical Approach
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Enrollment Plan Development
Understand the Problem

• Request for Proposal comes from Sponsor

• Goal – Enroll N subjects on the study as quickly as possible

• Feasibility Analysis Performed
• Historical Data

• Discussions with potential sites

• Educated guesses
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Enrollment Plan Development
Understand the Problem

• Basic Inputs Determined:
• What countries do we target?
• How many sites can we get from each country?
• How long will it take to get the sites enrolling?
• How many patients per month can each site expect?

• Perform some calculations
• To Excel we go …
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Enrollment Plan Development
Excel Calculations
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Enrollment Plan Development
Excel Calculations – Exploring Possibilities
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Enrollment Plan Development
What’s Missing from the Calculator Approach

• Variability
• Both in estimated inputs and outcomes

• More parameters to explore as inputs
• Cost estimates
• Ability to track different scenarios to determine best outcome
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Enrollment Plans
Simulation Approach
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Simulating Enrollment Plans
Methodology – Discrete Event Simulation

• Models the system as a discrete sequence of events in time
• Each event marks a change in system
• Entities pass through the system
• Countries
• Sites
• Subjects

• Typically used in queuing system simulation 
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Simulating Enrollment Plans
Example – Discrete Event Simulation
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Simulating Enrollment Plans
Real System is Complex

Country  
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Simulating Enrollment Plans
Real System is Complex
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Simulating Enrollment Plans
Parameters – Study Level

• Number of Subjects required
• Schedule of Visits 
• Dropout Rates
• Milestone Targets
• Cost
• Key dates

- First Site Initiated

- First Subject Enrolled

- Last Patient Last Visit
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Simulating Enrollment Plans
Parameters – Country Level

• Startup Time (time until site selection can begin)
• Startup Cost
• Startup Success Probability
• Number of Concurrent Site Startups
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Simulating Enrollment Plans
Parameters – Site Level

• Individual Sites vs Groups of Sites
• Site Initiation Time and Cost
• Site Initiation Success Probability
• Chance of never enrolling a subject
• Expected Enrollment Rate (with a decay)
• Enrollment Cap 
• Cost for Screening and Completed Subjects
• Time to identify sites
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Simulating Enrollment Plans
Parameters – Scenario Setup

• Scenarios for the Enrollment Plan consist of:
• Study
• Group of countries (with max/min enrollment)
• List of sites for each country
• Overall enrollment target
• Start Date
• Number of Replications

• Add the ability to override country and site settings at the scenario level
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Enrollment Plans
Simulation Results
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Simulation Results
Enrollment Variability
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Simulation Results
Enrollment Variability
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Simulation Results
Target Dates
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Simulation Results
Target Dates
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Simulation Results
Milestone Tables
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Simulation Results
Individual Replication Results
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Simulation Results
Scenario Comparisons
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Simulating Enrollment Plans
Conclusion

• Enrollment Estimation is well-suited for simulation
• Parameters are readily available
• Adds value to the process

• Simulation provides deeper insights
• Understanding of variability
• Distributions of hitting targets
• Simulated trial activity for other usage 
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