External validation of para-aminosalicylic acid population pharmacokinetics model using
ncappc R package
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Results:
* The visual predictive checks showed that °

Introduction:

» Para-aminosalicylic acid (PAS) is one These findings suggest the model[2]

of the essential add-on Group C
medicines recommended by the World
Health Organisation for the treatment of
multi-drug resistant tuberculosis|1].

Compared to the salt formulations of
PAS, the granular-release formulation
(PASER) Is expected to be better
tolerated[2]. There Is limited information
on the pharmacokinetics (PK) of this
now widely available formulation.

De Kock et al developed a one-
compartment disposition model with 3-
transit absorption compartments in
series to describe the population PK of
the granular-release formulation of PAS
In South African patients with multi-
drug or extensively drug resistant
tuberculosis|2]. Understanding the
dose-exposure and exposure-response
relationships of high-doses of PASER
are critical for its optimisation.

Objective:

To externally validate a previously
published PAS population PK
model[2] using the ncappc R
packagel3].

Methods:
* We used the final parameter estimates

from the PAS population PK model
developed by de Kock et al[2] and
applied this model to a separate data
set obtained in a similar population[4].
Nonlinear mixed effects modeling
(NONMEM) software version 7.4.3 was
used|5].

R, an open-source statistical
software[6] was used to Iimplement the
ncappc R package[3]. The de Kock et
al model[2] was used to simulate
concentration-time profiles of each
iIndividual 1000 times through Perl-
Speaks-NONMEM (PsN)|[7].

Non-compartmental analysis (NCA)
metrics such as peak plasma
concentrations (C,.,) and area under

the concentration-time curve from time

zero to the time of last measured
concentration (AUC,_.,), were estimated

from both observed and simulated

datasets. The estimated observed and
simulated NCA metrics were compared
graphically.

« Additionally, PsN and Xpose|[8] were

used to create visual predictive checks
and standard goodness-of-fit plots.

de Kock et al PAS population PK model[2]
describes the external data[4] reasonably
well (figure 1).

Figure 1: Visual predictive check
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However, the goodness-of-fit plots showed
a systematic deviation between observed
concentrations and population predictions.
This deviation was compensated by the
between-subject variability as shown in the
observed versus individual prediction
plot.(figure 2).

Figure 2: Basic goodness of fit plots
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The median C__, of the observed dataset
fell outside the histogram of 95% non-
parametric prediction interval (npi) of the
simulated datasets. Similarly, the median
AUC,_ of the observed dataset fell outside
the histogram of the 95% npi of the
simulated datasets. (figures 3 and 4).

Figure 3: NCA metrics of observed data
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needs optimisation.

Figure 4: NCA metrics of 1000 simulated datasets
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Conclusion:

* Our findings suggest the inability of a
PAS population PK model[2] to
adequately simulate the concentration-
time profile of an external dataset[4].

 On average, the model was under-
predicting PAS plasma concentrations.

* There Is a need for the current model
to be optimised with pooled PASER
datasets|2,4] before using the
Improved model for simulation studies
evaluating target attainment with novel
dosing strategies with PASER.
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