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INTRODUCTION
Typically, the QSP model describes some “reference patient”, i.e. the model parameters are
fixed values, allowing only mean values to be described. But the results of clinical trials
include description of variability in patient response to a drug which is typically expressed in
terms of conventional statistics such as standard deviations from the mean values. To allow
reproduction of the variability in response to a drug technique in the QSP model virtual
patient population is usually generated.

OBJECTIVE
• To propose a methodology allowing to select a population of virtual patients
(VP, corresponding to vectors of variable parameters) which reproduces experimental
data in terms of mean and standard deviation.
• Additional requirement: the distribution of the control function should be described by the
same number of virtual patients as specified in the clinical trial.
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Comparison of the approaches in the case of 207 patients: one sample t-test
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Variable model parameters:
• 39 variable parameters
Clinical data used to extract parameter variability:
• PMID: 15317827, Fig. 7, Epoetin alpha dose=300 IU/kg, single dose
• Epoetin alpha was administered to 5 healthy subjects and reticulocyte count was
measured at 16 time points
• Experimental data are given in the form of series of mean values 𝑚 = (𝑚! , … , 𝑚 " ) and
series of standard deviations 𝑠𝑑 = (𝑠𝑑! , … , 𝑠𝑑 " ), where 𝑇 = 16
Model output (control function):
• RET_pl_norm = RET_pl/RET_pl_base

Generate sets of pseudoexperimental data from
appropriate distribution
with m and sd taken from
experimental data

+ computationally
simple
- absence of
intragroup
variability

Approach 1: Monte-Carlo Markov Chain

METHODS

To obtain the desired
distribution of the
control function MCMC
method is used

Size VP = 207

RESULTS

QSP model of erythropoiesis [1] was constructed to comprehensively describe cell dynamics
from hematopoietic stem cell to circulating red cells. The model describes cell self-renewal,
differentiation, proliferation, migration from bone marrow into circulation and cell death.
Binding of growth factors such as stem cell factor (SCF) and erythropoietin (EPO) to cellsurface receptors regulates cell dynamics modulated by interleukin-3 (IL-3).
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CONCLUSIONS
The approaches proposed are capable for reproducing the control function distribution characteristics.
The approach 4 looks as the most universal, as it allows to describe any number of patients from clinical
trials and it can be applied in case of complex models with large number of variable parameters.
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