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Dr sc. Danica Michalickova submitted the habilitation thesis entitled "Population pharmacokinetic
modeling as a tool to identify covariates important for drug dosing". The habilitation thesis
represents a commented set of 7 original publications, highlighting the author’s research contributions
in the field of population pharmacokinetic modeling. The aim of the thesis was to characterize the
pharmacokinetics of drugs under specific therapeutic conditions in neonatal, pediatric, and adult
populations, to identify predictive covariates influencing pharmacokinetic variability and to propose
optimized dosing regimens.

The introduction provides a clear and effective overview of the population modeling approach,
emphasizing its advantages over traditional pharmacokinetic analysis. The publications are
thoroughly and appropriately commented, with the conclusion effectively summarizing the new
insights gained from them. The text is clear, precise, and free of ambiguities, grammatical or language
errors. The literature review includes current, relevant publications that correspond to the subject of
the habilitation thesis. The scope of the habilitation thesis comprises a total of 164 pages (including
appendices), which is in line with standard expectations of such a work.

In the first part of the thesis, the effects of various modalities on the pharmacokinetics of drugs in
pediatric and neonatal patients are described. This section examines the pharmacokinetics of
phenobarbital and meropenem focusing on critical care scenarios, such as extracorporeal membrane
oxygenation (ECMO), therapeutic hypothermia, or continuous renal replacement therapy (CRRT).
Based on the results, the existing dosing regimens were critically evaluated, and optimal regimens
were proposed. The pharmacokinetics of drugs in critically ill neonatal and pediatric patients remains
a largely underexplored area in scientific research. This underscores the importance of dose-
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individualization models, which play a pivotal role in improving clinical care and achieving optimal
therapeutic outcomes.

The second part of this thesis focuses on the impact of different therapeutic modalities (peritoneal
dialysis, hemodialysis, extracorporeal circulation) on the pharmacokinetics of drugs in adults. This
section examines the pharmacokinetics of vancomycin in peritoneal dialysis patients and the
pharmacokinetics/pharmacodynamics of fondaparinux in dialysis-dependent chronic kidney disease
patients, addressing key clinical challenges in these populations. Using simulations, the studies
propose optimal dosing strategies tailored to these specific clinical conditions. In addition, this section
addresses the optimization of antibiotic (ampicillin, cefazolin) dosing strategies for cardiac surgery
patients using a population modeling approach and simulations.

The population modeling approach, an integral part of pharmacometrics, is an advanced method that
uses mathematical relationships to describe and predict the pharmacokinetic and pharmacodynamic
properties of drugs. Therefore, population models are invaluable tools for personalizing
pharmacotherapy and ensuring accurate drug dosing. The use of simulations to generate dosing
recommendations strengthens this approach, effectively bridging the gap between pharmacokinetics
and practical application. It is evident that this habilitation thesis employed appropriate and advanced
methodologies. Although the analyzed drugs have been used for many years in clinical practice,
discussion about optimal dosing strategies remain, particularly for specific patient groups. Thus,
models developed for a particular population of patients provide a valuable contribution to improving
clinical practice. It can be confidently stated that Dr sc. Danica Michalickova has demonstrated a hi gh
level of expertise in advanced methodologies essential for conducting research in the field of
population modeling and simulations. The statistical analysis was conducted appropriately,
employing standard procedures for the development of population models and their validation. The
results are very well presented and discussed, in a clear and understandable manner, and align with
the common practices in the field.

The habilitation thesis represents original work and brings new important scientific knowledge, or
confirms and extends the earlier observations of other authors. The originality of the habilitation
thesis was assessed and confirmed by the TURNITIN. The studies are published in scientific journals,
indicating that they have undergone rigorous peer review, which emphasizes their scientific
credibility and contribution to the field. In addition to the publications related to the habilitation thesis,
Dr sc. Danica Michali¢kové has demonstrated considerable publication activity, with a total of 23
publications, including 15 where she is the first (including shared first authorship) or corresponding
author.

Questions and comments:

1. The author mentioned several criteria for model selection, such as reduction of the objective
function value (OFV), the relative standard error (RSE), physiological plausibility, and others (page
22). However, it remains unclear whether the author considered the change in inter-individual
variability (CV%) of the parameters when covariates were added to the model.
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2. Missing covariate data is a common problem in population pharmacokinetic modelling, and the
approach used to handle missing data may aftect the results of the study. How were missing data on
covariates (if any) handled in publications commented in the habilitation thesis?

3. Several approaches have been developed to account for growth and maturation in pediatric
population models. A more detailed discussion of the approaches for modeling maturation and the
rationale behind selecting specific size- and age-related descriptors would be useful.

4. 1t would be useful to discuss the potential applicability of the developed models in real clinical
settings within Model-Informed Precision Dosing (MIPD) towards a more personalized
implementation of Therapeutic Drug Monitoring (TDM).

Conclusion

In conclusion, 1t 1s my pleasure to acknowledge that the habilitation thesis of Dr sc. Danica
Michalickova represents a significant contribution to the field of pharmacokinetic modeling.

I recommend accepting the habilitation thesis in the present form, and based on this thesis, !
recommend granting the degree of Docent (Associate Protfessor) in the field of Medical
Pharmacology.

[ would like to congratulate the candidate for this excellent scientific work.

Belgrade, 12.12.2024

Associate Professor Marija Jovanovié¢, PhD
Department of Pharmacokinetics and Clinical Pharmacy
University of Belgrade - Faculty of Pharmacy, Republic of Serbia



