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Methods

Data for the evaluation of models was retrospectively collected from the
medical records of adult inflammatory bowel disease (IBD) patients at the
Clinical Hospital Center “Zvezdara”. PubMed was searched for full-text
adalimumab pharmacokinetic population models in January 2024. Exclusion
criteria included pediatric population, pregnancy and diseases other than IBD.
Predictive performance of the selected adalimumab pharmacokinetic
population models in IBD patients was externally evaluated through visual
inspection of goodness-of-fit plots, including visual predictive checks (VPCs)
and normalized prediction distribution errors (NPDEs). Mean prediction error
(MPE) and root mean square prediction error (RMSPE) were calculated for
individual predicted (IPRED) and population predicted concentrations (PRED).
Analysis was performed using NONMEM® (Icon Development Solutions, version
7.3) and R software.

Results

Our PubMed search yielded a total of 9 models, with 3 developed in Monolix® and 6 in NONMEM®. After considering the covariates available in our dataset and the
compatibility of published models with our data format, we selected the following models for external evaluation: Berends et al. [5], Marquez-Megias et al. [6],
Ternant et al. [7], de Klaver et al. [8]. Our dataset for external model evaluation comprised 48 patients, with a mean age of 37.70 years (range: 21 – 61) including 28
females (58.33%). The majority of patients were diagnosed with Crohn's disease (44,91.66%). A total of 190 concentrations were included in the evaluation.

Introduction

Adalimumab is a fully human monoclonal antibody that belongs to the group of
tumor necrosis factor (TNF)-alpha inhibitors. It is approved for the treatment of
patients with ulcerative colitis and Crohn's disease and other immune-related
diseases characterized by inflammation [1]. However, a significant number of
patients either do not respond to initial therapy with adalimumab or experience
a loss of clinical response over time, leading to inadequate disease control [2].
Therefore, proactive therapeutic drug monitoring (TDM) and model-informed
precision dosing techniques are essential to prevent therapy failure [3,4].

Objectives

The aim of this study is to evaluate the predictive performance and reliability of
available adalimumab pharmacometric models using selected evaluation
techniques. This assessment aims to determine their suitability for potential
application in the clinical setting.
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Conclusion

Based on the analysis of goodness-of-fit plots, VPCs, NPDEs and calculated
MPE and RMSPE, the model developed by de Klaver et al. demonstrates the
most accurate prediction of PRED of adalimumab in our patient population.
These findings underscore the need for additional population
pharmacokinetic models of adalimumab. Additional models are essential to
comprehensively identify all potential sources of variability and,
consequently, enhance the accuracy of individual predictions.
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Marquez – Megias et al. 2023 Evaluation of Berends et al., Marquez-Megias et al., and Ternant et al.
models revealed bias in both PRED and IPRED predictions, although precision
in prediction was observed as RMSPE values were also small for these
models. The VPC and NPDE plots showed that Klaver et al. model performed
better than the other three models.
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