Text S2: Population approach
The population approach is a method commonly used in pharmacokinetics modeling to take into account several levels of variability, such as the inter-individual variability [1]. In the population approach, each model coefficient can be decomposed into a “population” parameter (a fixed effect) and an inter-individual variability (IIV) parameter (a random effect).












Let  be the vector of the  observations of subject , with varying from 1 to. Let  be a function describing the phenomenon to model (here our structural equations), depending nonlinearly from , the vector of the p parameters of the subject . Suppose that  represents the vector of times at which samples are collected from subject , . The statistical model for the subject  is then:






where  is the vector of the residual errors which is the part of the observations unexplained by the model . We will assume that these errors are independent from one observation to another and that their distribution is Gaussian.  and are two parameters characterizing the error model variance.




In the population approach, the structural equation model is common to all the subjects, but the vector of parameter  for the subject  may vary from one subject to another. The vector of parameter  for the subject  can be expressed as a second level model.













Individual parameters were simulated as , where i is the individual parameter for the subject , pop and  are the population parameter and the random effectand were drawn from lognormal distributions  and respectively, where  and  were the mean and variance estimated in previous works [2,3].  was drawn from a Gaussian distribution , where  represents the inter-individual variability of the parameter .
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