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Objectives The model

To develop and assess the performance of a meta-analysis A structural model was constructed to calculate the and Tmax are the maximum of these concentrations
method to estimate the population pharmacokinetic parameters NCPs, namely Cmax, AUC, Tmax and t,,,. Unlike other and the respective time, t,,, is calculated from the
with the respective inter-individual variabilities (lIV) from methods in which the NCPs are calculated according slope of the log transformed three last points and AUC
reported non-compartmental parameter values (NCPs), taking to theoretical formulas, here they are calculated by the trapezoidal rule and extrapolation to infinity.

into account the sampling schedule that was used to calculate the exactly as reported, taking into account the sampling
latter. scheme. A schematic example for Cmax is given in
Figure 1, where a difference between the theoretical
Cmax and the one calculated from the model is

A two stage approach is applied to estimate the
compartmental parameters (CP), CL, V, ka and tlag.
Initially, geometric means (GM) of the NCPs, namely

Simulation Study observed. Cmax, Tmax, AUC and t,,, are u§ed to estimat.e
population means of the CP. In this case, Tmax is
To evaluate the performance of the method, simulations were Theoretical Calculated calculated according to the theoretical formula, to
carried out. 100 datasets were generated and estimated. Each cmax AN /Cmax avoid discrete values of Tmax. Inter-study variability is
dataset was consisting of the GMs, means and CVs of the NCPs for | also included as random effects to account for random
10 groups, each of which was derived from 10 individuals, and was c i variability of the different reported NCPs from which
generated as graphically presented: IS ! covariates can be determined.
. Table 1. Parameters values 5 ! .
used for the simulation study g | At a second stage, the IIV of the CP, except for tlag, is
O i estimated by the means and the coefficients of
Parameters xfj:g, I(!;:CV) i variation (CVs) of the NCPs, namely Cmax, AUC, tmax
Time and t,,. A custom written Fortran subroutine was
CL (L/h) 20 30 .
Figure 1. Difference between theoretical and used to calculate the CVs by Monte Carlo sampling.
I\</(L) - 00 30 calculated Cmax. Estimation was performed using FOCE method in
t|2;1({1)) (1)2 ;g Using a one-compartment model with first order NONMEMV7.2.0 compiled with gfortran.
cesidual absorption and lag time (tlag), the concentrations at
variability (cv) 0.05 specific sampling time points are simulated. Cmax

Cmax; Tmax; AUC; t,,,

Table 2. Parameters estimate

Using the procedure described accuracy and imprecision metrics Appllcatlon to valaciclovir: Results o
in methods the datasets were . . —
estimated and percent mean LV Jka |tlag Analyzing the GMs, mean population PK  Table 4. Valaciclovir population 7

ative bi o RBIAS t %RBIAS |-1 |-3  |-14 |-0.2 parameters were obtained (Table 4). CL/F and phz?rmacokmetlc model parameter "g
relative bias (% ), percen %RMSE 12 le 117 |13 estimates. S

V/F were found to be related with age, defined

relative root mean squared

%RABSB |3 |4 (14 |10 as post-conceptual age (PCA), with the power
error (%RMSE) and percent P pPCA 92g ( ) oA 54 NONMEM Bootstrap
absolute relative bias (%RABSB) oy v v law: CL = 0, (H) and V' = 05 (H) MV Estimate | Median |
CL V ka tlag 0
. . RSE%
were calculated. Results are %RBIAS |-13 |20 |57 |- was estimated using the means and the CVs of (RSE%)

' . 6, (L/h) |14.7 15.3(9.8) |[(13, 18.5
presentgd in Table 2 for mean %RMSE 122 128 62 |- the NCPs. Goodness of fit plots are presented  [°2{-/M) 58 | )
population values (upper) and in Figure2 and 3 6, 0.78 0.76 (25) [(0.42, 0.99)

y 18 |24 |58 |- '
for IV (lower). #RABSB 6, (L) 28.8 30.9(12) [(22.9, 37.9)
30 | 0.6 ; 0, 0.65 0.63(21) {(0.38,0.81)
' N 8. (ka hl) |2.2 2.6(43)  |(1.2,5.8)
5 20 5 0.4 = d
- . . - 2 2 T o 6, (tlagh) |0.5 0.5(35)  [(0.19, 0.94)
Application to valaciclovir : Methods : o (tag
8 ., P s, e S o ... (%) |22 19 (21) (12, 25)
The method was applied to develop a PopPK model for valaciclovir administered to 4 | S e V(%) |20
. 5 . . ‘g". . CL
paediatric population. NCPs reported as means, GMs and CVs from three studies P Vo |27
. L . . . . . 0 - : - 0 - - : v(%
(Public Assessment Report for paediatric studies submitted in accordance with Article 0 9 o2 S - G2 . G905 v 8
. 0
45 of Regulation (EC) No 1901/2006, as amended for Valtrex: HS210914, HS210915 Figure 2. Observed vs predicted of geometric means ka(y -
and HS210916) were stratified according to age groups (Table 3) and analysed with (left), and CVs(right). Ocy (%)
the presented model.
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Table 3. Data from valaciclovir oral administration to children aged 1 month (mo) to 12 years or 35t =41 0.8 | 1 ob ol
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Conclusions 2
Ll
The method can cancel out the bias of the NCP values introduced by the relatively sparse sampling, by taking into account the exact way these were calculated in the first place. Mean St,
population PK parameters can be estimated with satisfactory accuracy and precision. The imprecision is larger for the IV parameters, but still in an acceptable level, except for ka. 11V Q-
estimate for ka is not reliable. Appling the method to a real dataset, a pop-PK model was developed for valaciclovir orally administered to children. “m




