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Introduction: Objective 1: lllustration of MSE-optimality vs. D-optimality:

Optimality Criteria Comparison
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D-optimality criterion also a measure of precision bias

Proposed individual estimation design criterion: MSE — accounts for precision and bias

Most optimal design software for both individual (ADAPT 1I) and
population (PFIM, WinPopt, popED) experimental design is
based on D-optimality design criterion (determinant of Fischer
information matrix; a measure of precision only).
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Modeling and Simulation:

Typical subject with MSE-Optimal
and D-)ptimal sampling schedules
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N=1000-2500 simulated subjects
M=15-25 error replicates
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Re-estimation (MAP):
nls function in R implemented with
— population prior and

— rotation to incorporate full covariance [as in 3] o 1 2 3 4
Time (hr).
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D-optimality criterion (precision): 4
Determinant of the Fisher Information Matrix (FIM) Time ()
Computed in R as 1/det(vcov)
— for each replicate L . . ) K
— for each individual (as mean over replicates) Objective 3: Comparison of Outpatient schedule with Standard of Care (Inpatient)
— on each potential time schedule
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Bonus Example: Fludarabine Sampling Schedule Optimization
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Comparison of Proposed Outpatient (OUT)
and Standard of Care Inpatient (SoC) sampling
Schedules (with and without Prio Schedules being considered
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] Estimation “with prior” (MAP) increased bias but improved precision,|
c ¢ - # Proposed Outpatient schedule with MAP had lowest MSE
K # Standard of care schedule with MLE had the highest MSE
0 Lk I # Conclusion: Outpatient sampling is feasible
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Conclusions: MSE-optimality vs. D-optimality Criteria:
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D-optimality criterion:
- Accounts for precision only
- Does not require simulation
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