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Course overview

Dates: 22 June - 10 July 2026
Mode of study: online via Microsoft TEAMS

Pharmacokinetic (PK) and pharmacodynamic (PD) studies are imperative to the development of new
medicines and essential in ensuring early access to medications for special populations, such as pregnant
women and children. These studies allow for preliminary safety assessments, finding the appropriate dose,
and evaluation of drug-drug interactions.

The course exists of four online training modules. You will gain a better understanding of how to design a
pharmacokinetic/pharmacodynamic study, how to analyze pharmacology data, and how to interpret the
data.

The role of clinical pharmacology has been well-established in research as well as clinical practice. Its main
function in drug development is to establish a dose that is both safe and effective. In this course you will
become acquainted with different techniques to describe and predict pharmacokinetics and
pharmacodynamics and learn how to apply these techniques in research and clinical practice. The course is
organized by the Radboudumc Pharmacy Department and supported by the Radboudumc Department of
Pharmacology and Toxicology and the Radboud Center for Infectious diseases. It exists of four online
modules (about 10 hours per module) spread out over 3 weeks with an accompanying online exam.

Module 1 - General concepts of pharmacokinetics

Pharmacokinetics relate to all processes that affect a drug inside the body. It is, in short, “what the body
does to a drug”. In this course module, you will gain deeper understanding of all topics related to
pharmacokinetics. Absorption, distribution, metabolism, and excretion of drugs will be discussed in detail.
This module will also focus on the factors that may influence the pharmacokinetics of drugs, like food, drug-
drug interactions and pregnancy.

Module 2 - Pharmacokinetic analyses

The second module will focus on how to analyze pharmacokinetic data by means of a non-compartmental
analysis and the differences between compartmental vs non-compartmental analyses. Furthermore, the
concepts of pharmacokinetic bioequivalence will be discussed. You will learn to interpret and critically
evaluate pharmacokinetic studies and recognize their role in establishing dose recommendations in clinical
guidelines.

Module 3 - Understanding pharmacokinetic/pharmacodynamic modelling and simulation
Pharmacodynamics relate to all processes in the body that are affected by a drug. It is, in short, “what the
drug does to the body". To be able to properly assess the efficacy/toxicity of a drug using pharmacokinetic
data, it is essential to understand its relation for a specific drug. This module will provide an introduction to
the basic principles of population PK nonlinear mixed effects modelling (top-down) as well as how exposure
to a drug relates to how it affects the body. Also, students will run simulations in SimCyp and Tucuxi
software to learn the basics of physiologically based PK modelling (bottom-up) and population PK modelling
(top-down). The aim is to get familiar with the different techniques and allow for interpretation and
translation of these studies to practice.
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Module 4 - Introduction to bioanalytical methods

The fourth module will focus on ensuring reliability of bioanalytical results. The technologies used for
quantification of substances in biological matrices as well as the regulatory aspects with regards to
bioanalytical assay development will be discussed. Various key components in bioanalysis will be discussed,
such as sample preparation, sample stability, liquid chromatography, mass spectrometry, and uncertainty in
measurements.

The course will consist of a combination of interactive sessions with the course leader(s), challenging
discussions with other participants, group work and individual study.

Course Leaders

Prof. David Burger, PhD
Pharmacy Department
Radboud University Medical Center

David Burger (October 20, 1964) received his
Pharmacy Degree at the Utrecht University, the
Netherlands, in 1990 and completed his PhD thesis
in 1994. After this, he moved to the Radboud
University Medical Centre, Nijmegen, for his hospital

N , pharmacist training. Since 1997 he has been leading
a research group focussmg on clinical pharmacology of antimicrobial agents with emphasis on HIV, TB,
fungal infections, and Hepatitis. He is a member of the Editorial Board of Liverpool drug interaction
websites. He is an Executive Editor of BJCP and serves on the editorial boards of TDM, JAIDS, JAC, Antiviral
Therapy. Since April 2011 he has been appointed as a Professor of Clinical Pharmacy at the Radboud
University Nijmegen. He is (co-) author of more than 500 publications in this field and has supervised more
than 30 completed PhD theses. The topics of his interest are drug-drug interactions, pediatric

pharmacology, therapeutic drug monitoring, and operational research in resource-limited countries.

Simon Koele, PhD
Pharmacy Department
Radboud University Medical Center

Simon Koele is a dedicated researcher and educator at Radboud University
Medical Center in Nijmegen, specializing in clinical pharmacology and
pharmacokinetics. His work focuses on optimizing drug development and
dosing strategies, particularly for vulnerable populations such as children and
pregnant women. Dr. Koele combines his expertise in
pharmacokinetic/pharmacodynamic modeling with a passion for teaching,
equipping the next generation of researchers and healthcare professionals with practical skills in clinical
pharmacology.
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Lecturers

Prof. Rob Aarnoutse, PhD
Pharmacy Department
Radboud University Medical Center

Rob Aarnoutse, PharmD PhD, is Professor, hospital pharmacist and clinical
pharmacologist, working at the Department of Pharmacy and with the Radboud
Institute for Health Sciences at Radboudumc. His research is focused on drug
treatment of tuberculosis (TB), HIV and TB/HIV co-infection. Typical topics of
interest are adherence, pharmacokinetics, pharmacodynamics, safety/tolerability
and effectiveness of TB drugs, antiretrovirals, other anti-infective drugs and
immunosuppressants. He headed the Pharmacokinetic & Therapeutic Drug Monitoring Laboratory at
Radboudumc for several years, is deputy director of education in hospital pharmacy for Radboudumc and is

member of the Ethical Review Board Arnhem/Nijmegen. He is member of the Coordinating and Executive
Group of the Pan African Consortium for the Evaluation of Antituberculosis Antibiotics (PanACEA), and is the
chairman of the annual International Workshop on Clinical Pharmacology of Tuberculosis Drugs.

Lindsey te Brake, PhD
Pharmacy Department
Radboud University Medical Center

Dr. Lindsey te Brake completed her PhD at the Radboud university medical center
in 2016, in which she studied the molecular mechanisms underlying (un)wanted

!, transporter mediated drug-drug interactions and assessed the pharmacokinetics
/R ‘ﬁ and drug-related adverse events of TB drugs as part of multiple drug therapy in
TB patlents In 2017 Lindsey completed the training required for the register of professional toxicologists by
the Netherlands Society of Toxicology (NVT). After finishing her PhD, she continued her work as postdoctoral
researcher, studying potential new and safe drug regimens against tuberculous meningitis together with
partners at the Universitas Padjadjaran (Bandung, Indonesia) and Infectious Disease Institute (Kampala,
Uganda). Furthermore, she is working as clinical trial / scientific manager for European/African consortia
such as PanACEA-II (http://panacea-tb.net), and PROTID (https://www.protid-africa.com).She manages the
ISO15189 accredited pharmacokinetic laboratory of the Pharmacy Department of the Radboudumc.

Prof. Thierry Buclin, PhD
Service of Clinical Pharmacology
Lausanne University Hospital and University of Lausanne

Thierry Buclin obtained his MD degree in 1984 and received full clinical training in
Internal Medicine and Clinical Pharmacology. Since 2011, he chairs the Clinical
Pharmacology service at the University Hospital of Lausanne. He supervises the
clinical services (consultation, pharmacovigilance, teratovigilance, therapeutic
drug monitoring), and is in charge of teaching and specialist training in his
discipline. His research interests include clinical drug development (phase | trials, PKPD modelling),

therapeutic drug concentration monitoring (HIV and other anti-infective agents, small-molecule targeted
anticancer drugs etc.), and novel investigative methods in renal and cardiovascular pharmacology. He is also
interested in societal aspects of medicines use.



http://panacea-tb.net/
https://www.protid-africa.com/
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Prof. Paolo Denti, PhD
Clinical pharmacology
University of Cape Town

Paolo Denti is a professor of pharmacometrics in the Division of
Clinical Pharmacology at the University of Cape Town, South Africa. In
his research, he makes use of mathematical modelling and simulation
(also known as population PK/PD) for the interpretation of data from
clinical trials, mainly in the disease area of HIV, tuberculosis, and
| malaria. The models are tools that aim to characterise in a semi-

o 5 mechanistic fashion the PK/PD relationships and quantify the effect of
factors such as body weight, age, pharmacogenetics, and drug-drug interactions, thus offering a platform

that can be used to individualise treatment in single patients or to propose alternative dosing strategies in
the broader population. Dr Denti and colleagues have a strong research interest on understudied
populations, such as pregnant women, young children, and TB/HIV co-infected patients, for whom the
current dosing guidelines are often based on extrapolations and assumptions and may be suboptimal,
putting these vulnerable patients at risk of poor treatment outcomes.

Prof. Nielka van Erp, PhD
Pharmacy Department
Radboud University Medical Center

Nielka van Erp (1977, Liempde) studied Pharmacy at Utrecht
University. In 2009 she defended her thesis at the LUMC in Leiden.
After her promotion and specialization as a hospital pharmacist, she
continued her career in the LUMC as a hospital pharmacist and
researcher. In 2012, she transferred to Radboudumc to set up a
research group on cancer pharmacology. In 2021 she was appointed full professor at Radboud University

with the teaching assignment “Cancer Pharmacology”. She received several grants for her research into dose
optimization in various cancers as well as for her research into pharmacological interventions to improve
the balance between toxicity and effectiveness of anticancer drugs. As a hospital pharmacist, she is
responsible for pharmaceutical oncological patient care at Radboudumc. She is a member of the training
team and of the policy-making committee for the evaluation of oncological agents in the Netherlands, which
determines the clinical value of newly registered oncological drugs, treatment methods and treatment
indications.

Prof. Saskia de Wildt, PhD
Department of Pharmacy, division Pharmacology and Toxicology
Radboud University Medical Center

After her study Medicine in Maastricht, Saskia de Wildt performed her PhD in
Rotterdam, on ‘Developmental aspects of midazolam metabolism’. She trained in
Pediatrics and Pediatric Intensive Care (Rotterdam and Toronto), while she also
became clinical pharmacologist. She is now full professor of Clinical
Pharmacology and pediatric intensivist at Radboud University. She has 170 peer-
review international papers and received 8 million euros funding. Her research aims to better understand
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the impact of age, disease and genetics on drug disposition and to individualize drug dosing in children, with
a focus on pain&sedation and acute kidney injury. She participates as leader in two EU H2020 grants aimed
to develop EU-wide infrastructure to study drugs in children. She is also workpackage leader for Scientific
Advice and Innovation of Conect4children, also aimed to build EU pediatric clinical trial infrastructure. Dr. de
Wildt is director of the Dutch Knowledge Center for Pharmacotherapy in Children (‘kinderformularium.nl’).

Rick Greupink, PhD
Department of Pharmacy, division Pharmacology and Toxicology
Radboud University Medical Center

Dr. Rick Greupink obtained a MSc in pharmaceutical sciences and was trained as a
pharmacist (PharmD) at the University of Groningen, Netherlands. He obtained a PhD
in Pharmacokinetics and Drug Delivery and further specialized as a pharmacologist

during postdoctoral fellowships in both clinical as well as pre-clinical settings in
pharmaceutical industry and academia. Currently, Rick is faculty at the Department of Pharmacy,
Pharmacology and Toxicology of Radboudumc, where his research focuses on translational and predictive
pharmacology, in particular the in vitro-to-in vivo extrapolation (IVIVE) of drug disposition and drug-induced
toxicity. By combining in vitro pharmacology studies in human tissues and cells with in silico modeling, he
aims to develop a better understanding of how drugs behave in the body, predict clinical pharmacokinetics
and anticipate therapeutic and off-target effects. Current projects focus on obstetric and pediatric

pharmacology, particularly the placental disposition and effects of small and large molecule
pharmaceuticals.

Rob ter Heine, PhD

Hospital Pharmacist/Clinical Pharmacologist
Pharmacy Department

Radboud University Medical Center

~  Dr.Rob ter Heine is a hospital pharmacist and clinical pharmacologist and holds a
. | PhD in clinical pharmacology. Besides his clinical duties, he heads the Radboud
Applied Pharmacometrics research group.

Nynke Jager, PhD

Hospital Pharmacist/Clinical Pharmacologist
Pharmacy Department

Radboud University Medical Center

Nynke Jager is a Hospital Pharmacist and Clinical Pharmacologist at the
Radboudumc in Nijmegen (The Netherlands), where she is responsible for the
therapeutic drug monitoring process. She is also a Senior Researcher in the field of PKPD of antibiotic agents
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Marc Maliepaard, PhD
Dutch Medicines Evaluation Board (MEB-CBG)

After receiving his PhD in medicinal chemistry in 1994, Marc Maliepaard was
involved in translational research into drug transporters and pharmacokinetics at
the Netherlands Cancer institute in Amsterdam. Since 2001, Marc works for the
Dutch Medicines Evaluation Board (MEB-CBG) as Clinical Pharmacology assessor. In
that position he is responsible for advice towards, and assessment of, the human
clinical pharmacokinetics part of registration dossiers submitted to the MEB-CBG or EMA. Since 2010, Marc
is registered as clinical pharmacologist. Further, Marc is involved in Regulatory Science activities, mainly
focusing on generic medicines and pharmacogenetics.

Stein Schalkwijk, PhD
GSK, Londen, UK

Dr Schalkwijk is a pharmacist by training and obtained his BSc in Pharmaceutical
Sciences and a PharmD from Utrecht University. He holds a PhD in Clinical
Pharmacology and Applied Pharmacometrics from Radboud University Medical
Center, The Netherlands. His PhD was focused on the antiretroviral quantitative
clinical pharmacology in HIV-infected pregnant women.

Dr Schalkwijk is a Global Clinical Pharmacology Lead at Quantitative Clinical
Pharmacology, GSK. He is accountable for the clinical pharmacology strategy,
implementation of model-informed drug development (translational, clinical, and post-marketing),

supporting health authority interactions, regulatory filings, and providing program-level scientific and
strategic input for assigned development programs. Before GSK, Dr Schalkwijk worked at AstraZeneca
supporting various development programs in Oncology.

Elise Smolders, PhD

Hospital pharmacist / clinical pharmacologist
Pharmacy Department
Isala Hospital

Elise is a Hospital Pharmacist, clinical pharmacologist at the Department of
Pharmacy of Isala, Zwolle, the Netherlands. She obtained a PhD at Radboud
University in clinical pharmacology of direct-acting antivirals used for hepatitis C
treatment. During her PhD research she mainly focused on drug-drug interactions. Elise switched to the

field of clinically pharmacology of oncology drugs, where she combines pharmacology with sustainability
questions.

Prof. Elin Svensson, PhD
Pharmacy Department
Radboud University Medical Center

Elin Svensson is a senior researcher focusing on pharmacometric modeling
within the area of infectious diseases, primarily tuberculosis and HIV. She is
especially interested in drug-drug interactions, pediatric clinical trials, and

biomarkers. Part of her research is conducted within the international PanACEA-
consortium. Elin holds a Master of Science in Chemical Engineering, and a PhD in Pharmaceutical Sciences,
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both from Uppsala University, Sweden.

Prof. Yann Thoma, PhD

Reconfigurable and Embedded Digital Systems Institute
Department of Information & Communication Systems
School of Engineering and Management (HEIG-VD)
University of Applied Sciences of Western Switzerland

Yann Thoma is a professor of computer engineering, mainly focusing on biomedical
applications and acceleration of data processing. He discovered pharmacokinetics by
working on the ISyPeM2 project, where, in collaboration with Prof Thierry Buclin, he
developed the Tucuxi system (a software tool to help clinicians with the interpretation of drug
concentrations in blood). Currently he collaborates with various research groups (University of Sydney,
Royal Prince Alfred Hospital (Syndey), CHU Lyon, Vall d’'Hebron hospital (Barcelona), CHUV), to clinically
validate this software or to use it as a tool for pharmacological studies.

Emmely Wagener, Junior Researcher
Department of Pharmacy, division Pharmacology and Toxicology
Radboud University Medical Center

Emmely Wagener obtained her MSc in Biomedical Sciences, specialized at Drug
safety and toxicology, at the Radboud University (Nijmegen, the Netherlands).
Now, she started in a junior researcher position at the Department of Pharmacy,
division Pharmacology and Toxicology. Het current research investigates the
pharmacokinetics of macrolides, a class of antibiotics, in pregnancy. This work

involves conducting placenta perfusion experiments and employing
physiologically-based pharmacokinetic (PBPK) modelling to predict drug exposure in pregnant women.
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Learning Outcomes

After this course you are able to:

e Demonstrate a comprehensive knowledge of all fields relevant to pharmacokinetic research,
understand the role of bioanalytics in PK research, and interpret and critically evaluate PK studies.

e Describe the differences between bottom-up and top-down approaches in PK modelling, perform a
physiologically-based PK modelling simulation, understand to what extent pharmacokinetics
parameters can predict the pharmacodynamic properties of a drug.

e Design a non-compartmental PK study, understand how to calculate bioequivalence, and how to
derive relevant pharmacokinetic parameters answering your research question.

e Comprehend clinical implementation of pharmacokinetics and how this can contribute to drug
dosing in various populations and assessment of drug-drug interactions.

Level of participant

e Master

e PhD

e Post-doc

e Professional

e Pre-master (upon request + evaluation of relevant experience)

This course is designed for

The course is designed for PhD students, young researchers (from low- and middle-income countries) and
Clinical Pharmacology fellows eager to increase their knowledge on PK/PD research. In addition, the course
is available for (post)graduates and professionals working in hospitals, universities, NGOs, industry,
governments and have a background in medical sciences (e.g. Pharmacy, Medicine, Biomedical Sciences, or
Toxicology), who have an interest in conducting PK/PD research. Candidates who have not obtained a
master’s degree can also apply and can be accepted if there is space available and can show relevant
experience or knowledge.

Mode of study

This course will be offered online.

Certificate

A certificate will be handed out for actively participating in in-class exercises and the assignment, and
passing the final test. The certificate will show the amount of credits obtained.

ECTS credits

Student workload at Dutch universities is expressed in ECTS credits. ECTS stands for European Credit
Transfer and Accumulation System, a system widely used throughout the European Union. In the
Netherlands, each ECTS credit represents 28 hours of work. We would like to point out that recognition of
credits is at the discretion of your home institution. For this course you can earn 2 ECTS credits.

10



Study load

e Pre-course assignments/reading

e C(Class attendance
e Assignment(s)
e Presentation(s)
e Other
Total
Assessment

Assessment will be done based on a 1-hour exam.

Course organisation

Not mentioned.

Brightspace

4 hours
8 hours
22 hours
15 hours
1 hours
50 hours
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During Radboud Summer School, you will have access to our online learning environment Brightspace. One
month before the summer course starts you will receive more information about Brightspace and how to
access it. In your online course you will find the schedule and course related documents and or reading

materials.

Literature

Literature that is required to read before the start of the course will be posted on Brightspace.

11
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Day-to-day programme

Please note that all time details are provided in Central European Summer Time (CEST). All lectures are pre-
recorded and can be accessed in your own time during the module. Questions can be asked during the
general discussions.

Module 1 - General concepts of pharmacokinetics
3 hours of plenary sessions, 4-5 hours of group assignments, 3 hours of lectures

Monday 22 June

09:00 - 10:00 General introduction PK Summer School
10:00-11:00 Pre-test
11:00 All lectures for Module 1 are available in Brightspace:

- General concepts of PK and PD, ADME (by Tom Jacobs)
- Drug-drug interactions (by David Burger)
- PK in special patient populations (by Saskia de Wildt)

Tuesday 23 June

10:00-11:00 General discussion and questions about the lectures
Thursday 25 June
09:00-10:30 Presentations assignments Module 1

Module 2 - Pharmacokinetic analyses
2.5 hours of plenary sessions, 5 hours of group assignments, 3 hours of lectures

Thursday 25 June
10:30-11:00 Introductions Module 2 PK Summer School
11:00 All lectures for Module 2 are available in Brightspace:

- Non-compartmental PK analysis and bioequivalence (by Angela Colbers)

- Application of non-compartmental PK analysis (by Elise Smolders)

- Pharmacokinetic research in a resource-limited setting (by Paolo Denti)

- Pharmacokinetic research from a regulatory perspective (by Marc Maliepaard)

Monday 29 June

09:00-10:00 General discussion and questions about the lectures

Wednesday 1 July

09:00-10:30 Presentations assignments Module 2

12
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Module 3 — Understanding pharmacokinetic/pharmacodynamic modelling and simulation

0.5 hours of plenary sessions, 10 hours of hands-on assignments, 4-6 hours of lectures

Wednesday 1 July

10:30-11:00
11:00

Friday 3 July
09:00 - 10:00
Monday 6 July
09:00 —09:15
09:15-12:15
12:15-13:00
13:00-14:30
14:30-15:00

Tuesday 7 July

09:00—-09:30
09:30-10:45
10:45-11:15
11:15-11:45
11:45-12:15
12:15-13:30
13:30 - 14:00

Introductions Module 3 PK Summer School

All lectures for Module 3 are available in Brightspace:

- Types of PK/PD relations (by Rob ter Heine)

- Compartmental versus non-compartmental analyses (by Rob ter Heine)

- General concepts in PK/PD modelling and simulation (by Rob ter Heine)

- General concepts of Physiologically Based PK modelling (by Jolien Freriksen)

- Application of PK modelling in establishing dose recommendations (by Elin Svensson)
- Computer-assisted Bayesian inference for TDM (by Yann Thoma)

- Application of PK/PD modelling in clinical drug development (by Stein Schalkwijk)

General discussion and questions about the lectures

Introduction to hands-on assignment

Hands-on Tucuxi drug model implementation in break-out rooms
Break

Presentation of the results by the groups and discussion

Check SimCyp activation

SimCyp PB-PK simulations lecture 1
Hands-on 1 in break-out rooms
Discussion 1 in break-out rooms
Break

PB-PK simulations lecture 2
Hands-on 2 in break-out rooms
Discussion 2 in break-out rooms

13
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Module 4 - Introduction to bioanalytical methods
2.5 hours of plenary sessions, 3-4 hours of individual assignments, 4 hours of lectures, 1 hour test

Tuesday 7 July

15:00 - 15:30 Introductions Module 4 PK Summer School
15:00 All lectures for Module 4 are available in Brightspace:
- Method validation and regulatory aspects (by Lindsey te Brake)
- PK research and bioanalysis (by Lindsey te Brake)
- How to start a bioanalysis laboratory? (by Nielka van Erp)
- Therapeutic Drug Monitoring sample trail (by Jasper Bos)

Thursday 9 July

09:00-10:00 General discussion and questions about the lectures
Friday 10 July

09:00-10:30 Discussion assignments Module 4 + closure summerschool
10:30-11:30 Final test

Contact details

Radboud Summer School

P.O. Box 9102

6500 HC NIJMEGEN, The Netherlands

+31 (0)24 8187706

Visiting address: Berchmanianum, Houtlaan 4, Nijmegen
radboudsummerschool@ru.nl
www.ru.nl/radboudsummerschool

OQINnyD
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