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Introduction

Individual factors such as age, weight, body mass index (BMI), gender, race, genetics, smoking, and dietary habits, can contribute to variations in drug disposition [1,2]. Population
pharmacokinetic (popPK) modelling is essential for identifying measurable factors affecting dose-concentration relationships, and tailoring dosage regimens to improve therapeutic
outcomes [3]. Salbutamol, a short-acting B,-agonist (SABA), used in asthma treatment, requires study due to its continued prescription despite not being recommended as
monotherapy [4,5]. In this study, a popPK model for salbutamol delivered via dry-powder inhaler (DPI) was developed to identify key patient characteristics that influence treatment
response. Additionally, it demonstrated the feasibility of using synthetic data from physiologically-based pharmacokinetic (PBPK) models to develop the popPK model, as PK data of
salbutamol is scarce. External validation using real patient data tested the model’s predictive performance, highlighting the potential of virtual patient modeling in advancing this
field.
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Virtual Patient Data PopPK Modeling External Validation dataset and clinical trial. In both studies, patients received a single dose of 600 ug of salbutamol, delivered via DPI through

Collection the inhalation of 3 blisters (200 pg per blister, resulting in a cumulative dose of 600 pg).
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Y 0.006 !-_
I Criterion (BICc) of -6808.94 were
(A) — e Ii | | : ' . obtained. All structure parameters
b0 L e ; —— were estimated with good precision,
00061 g Time (h) with relative standard error (RSE) <
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Time (h Impact of covariates on salbutamol PK parameters
Figure 3. Goodness-of-fit plots of the final popPK model. (A) Observed salbutamol concentration vs individual
predictions using conditional mode (EBEs) for the two-compartment model with first-order absorption, no delay, and linear The developed model revealed the influence of covariates on the PK parameters of
elimination applied to the clinical study dataset for external validation; and (B) The VPC of the final covariate PK model,
displaying the prediction intervals for the 10th, 50th, and 90th percentiles (shaded areas, from bottom to top, respectively). salbutamol.

Qutliers are visualized as red dots and areas.
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Our study addresses critical challenges in popPK modeling, particularly regarding data
scarcity, incompleteness, and homogeneity in traditional clinical trials. By

everaging synthetic data derived from PBPK modeling, we have overcome these Ack led .
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personalized therapeutic regimens in achieving optimal treatment outcomes.

CENTER FOR GLOBAL CLINICAL RESEARCH DATA



	Diapositivo 1

