Introduction

« Phase I oncology studies use a modified
Fibonacci escalation with three patients per dose
level and dose escalation in phase I trials guided
by dose-limiting toxicity (DLT).

Previous exploration of oncology study designs

have focused on Markov processes alone

(probability-based events) without consideration

for time dependencies.

< Barriers to study completion include time delays
associated with patient accrual and inevaluability
(IE), DLT, and data submission and review.

« Discrete event simulation (DES) incorporates
probability-based assignment of DLT and IE
frequency and decision logic on time to event.

« Metrics for comparison of various dose escalation
rules include: # subjects to complete trial, time to
complete trial (define MTD), and #DLT/trial.

Objectives

1. Todevelop a simulation model to evaluate clinical
performance metrics of event-based decision rules
typically used in pediatric oncology.

2. To investigate study characteristics and features
detrimental to study efficiency and propose designs
which offer benefit with respect to time-based and
exposure-based performance metrics

Design / Methods

Simulate "N" Trials
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ubjects for possible study enrollment

For each subect, simulate requisite event probabiliies and time to event
based on random sample from target distributions

+ Determine actual event outcomes based on comparison of time to event
metrics (first event to occur is event of record)

« Enrollment status assessed based on study being “open”

« Decision criteria assessed and counted

« Enrollment procedure (4 of subjects available for enroliment) assessed and
modified based on decision criteria

« Cohort progression based on decision criteria (event counting) for cohort
and/or study being met

+ “Waiting time" added al various event milestones

+ Time to complete metrics (subjects, cohort, study) assessed
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Design / Methods

Table 2: Simulation parameter scenarios

M’

Results

Table 4: Design evaluation simulation results
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Figure 6: Comparison of primary efficiency metrics.

Figure 5: Design checks for study simulation
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« No correlation
between TTE
and ENT

« No correlation
between TTC
and decision
(event outcome)

Decide = 1 (DLT)
Decide = 2 (IE)
Decide = 3 (Pass)

« Verification of distributional requirements
« By cohort composition

«+ Event-rate confirmation
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Impact of sample size on DES study efficiency metrics with 3-

Table 1: Historical priors Figure 3: Typical study progression  vaiues reported as arithmetic mean (standard deviation)
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Figure 7: Comparison of simulated study progression.
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Discussion / Conclusions

« A DES approach to event-driven study designs
allows consideration of time-based metrics as
opposed to Markov-based approaches which
typically focus only on event-based outcomes.

« Our SAS-based solution separates the generation
of study population pools from design logic; the
pediatric oncology case study agrees well with
historical data.

« We anticipate using this approach to examine
design dependencies for the determination of
pediatric MTD and ultimately to redesign phase |
conduct with the intention of reducing study
duration, bringing new agents to patients faster.

« Using DES, we found that the rolling six method
has the potential to significantly decrease the
duration of pediatric phase 1 studies.
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