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• Background

• Longitudinal model

• Dose selection rule, criteria of optimality

• Trend analysis

• Summary

Joint work with Younan Chen and Mike Fries; see Chen et al.  (2023)

Outline
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Background

• Dose-finding study to identify the most appropriate therapeutic 
dose
oA hypothesis that a dose higher than the approved may be more efficacious
oA longitudinal study, multiple measurements per subject
oEthical concerns over the use of placebo (approved treatment exists)

• Statistical challenges
oLimited sample size, rare disease
oLarge within-subject and between-subject variability
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Model
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Population model
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Information, variance-covariance matrix
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Target dose
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Optimality and practical design
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Simulation settings
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Examples of 3-parameter Emax models
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Simulations  (Nsim = 10000)
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Non-convergent data sets

• Wrt time: ~constant at each dose

• Wrt dose: monotonicity broken
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Estimates of monthly rates
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Estimates of monthly rates
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Nonparametric trend test (Jonckheere-Terpstra)

• Distribution-free test for ordered alternatives (Jonckheere, 1954) 
to compare hypotheses

       H0: β1 = β2 = ... = βK   vs  H1: β1 ≤ β2 ≤ ... ≤ βK  

          with at least one strict inequality 

• Independent of the underlying dose-response curve

• Provides sufficient power in most plausible scenarios

• Time-normalized means increase power by 4-5% 
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• Challenging clinical and statistical issues for a rare disease trial

• Accepted as an overall robust statistical methodology

• Future research topics: 

oNon-convergent models

oOptimal designs for Emax models with multiple measurement per subject

Summary
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