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Laplace Method

Laplace approximation and its various approximations are some of the most commonly
used techniques in pharmaceutical nonlinear mixed effects modelling to marginalize
the the random effects. Classically, only Gaussian random effects have been used with
transformations applied after the fact. However recently Pumas®-NLMETM introduced
the ability to use non-Gaussian random effects in a nonlinear mixed effects model. In
this study, the use of non-Gaussian random effects in nonlinear mixed effects (NLME)
models in Pumas [1] will be mathematically justified and its practical importance will be
highlighted using 2 experiments.
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LA and FOCE are generic techniques that can be used to marginalize non-Gaussian random effects. Non-Gaussian random effects are necessary for maximal 
modelling flexibility. The unique properties of some non-Gaussian distributions can be used to handle certain data pathologies.
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