d
A
&
15,

Universiteit

*dlied) Leiden
'M% The Netherlands

5
3
H oo
B
=
=)
@\
-3

o

The impact of obesity on the pharmacokinetics of drugs in adolescents

and adults
Rongen, A. van; Rongen A. van

Citation
Rongen, A. van. (2016, December 7). The impact of obesity on the pharmacokinetics of drugs
in adolescents and adults. Retrieved from https://hdl.handle.net/1887/44789

Version: Not Applicable (or Unknown)

Licence agreement concerning inclusion of doctoral thesis in the
Institutional Repository of the University of Leiden
Downloaded from: https://hdl.handle.net/1887/44789

License:

Note: To cite this publication please use the final published version (if applicable).


https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/44789

Cover Page

The handle http://hdl.handle.net/1887/44789 holds various files of this Leiden University
dissertation

Author: Rongen, Anne van

Title: The impact of obesity on the pharmacokinetics of drugs in adolescents and adults
Issue Date: 2016-12-07


https://openaccess.leidenuniv.nl/handle/1887/1
http://hdl.handle.net/1887/44789

The impact of obesity on the pharmacokinetics

of drugs in adolescents and adults

Anne van Rongen



The research described in this thesis was performed at the St. Antonius Hospital,
Nieuwegein, the Netherlands, the Division of Pharmacology of the Leiden Academic
Centre for Drug Research, Leiden University, the Netherlands and Children’s National
Medical Center, Washington DC, USA

Publication of this thesis was financially supported by:

Department of Clinical Pharmacy, St. Antonius Hospital

Department of Anaesthesiology and Intensive Care, St. Antonius Hospital

ISBN: 978-94-6169-942-8

Copyright © 2016 by Anne van Rongen

No part of this thesis may be reproduced or transmitted in any form or by any means

without written permission of the author and publisher holding the copyright of the
published articles

Lay out and printing: Optima Grafische Communicatie, Rotterdam, the Netherlands
Cover design: Jonas Kuiper en Optima Grafische Communicatie



The impact of obesity on the pharmacokinetics

of drugs in adolescents and adults

Proefschrift

ter verkrijging van
de graad van Doctor aan de Universiteit Leiden,
op gezag van Rector Magnificus Prof.mr. C.J.J.M. Stolker,
volgens besluit van het College voor Promoties
te verdedigen op woensdag 7 december 2016
klokke 15:00 uur

door
Anne van Rongen

geboren te Riyadh, Saoedi-Arabié
in 1986



PROMOTOREN:

Prof. dr. C.A.J. Knibbe

Prof. dr. J.N. van den Anker (Children’s National Health System, Washington, DC, USA;
University of Basel Children’s Hospital, Basel, Switzerland; Erasmus Medical Center-
Sophia Children’s Hospital, Rotterdam, the Netherlands)

CO-PROMOTOREN:

Dr. H.P.A. van Dongen
Dr. B. van Ramshorst

PROMOTIECOMMISSIE:

Prof. dr. J. Bouwstra

Prof. dr. M. Danhof

Prof. dr. H.J. Guchelaar

Prof. dr. T. Hankemeier

Prof. dr. A. de Boer (Universiteit Utrecht)



CONTENTS

Section |

Chapter 1
Chapter 2
Chapter 3

Section i

Chapter 4

Chapter 5

Section Il

Chapter 6

Chapter 7

Chapter 8

Section IV

Chapter 9

SectionV

Chapter 10

General introduction and background

Scope and intent of the investigations
Applied pharmacometrics in the obese population

Drug disposition in obesity: toward evidence-based dosing
Studies in obese adolescents

Population pharmacokinetics of midazolam and its metabolites in
overweight and obese adolescents

Increased metformin clearance in overweight and obese adolescents

Studies in morbidly obese and non-obese adults

Population pharmacokinetic model characterizing 24-hour varia-
tion in the pharmacokinetics of oral and intravenous midazolam in
healthy volunteers

Midazolam pharmacokinetics in morbidly obese patients following
semi- simultaneous oral and intravenous administration: a compari-
son with healthy volunteers

Morbidly obese patients exhibit increased CYP2E1-mediated
oxidation of acetaminophen

Combined populations of obese adolescents and morbidly
obese adults

Higher midazolam clearance in obese adolescents compared to
morbidly obese adults

Summary, conclusions and perspectives

The impact of obesity on the pharmacokinetics of drugs in adoles-
cents and adults: Summary, conclusions and perspectives

Nederlandse Samenvatting
Curriculum Vitae
List of publications

Nawoord — Acknowledgements

21
49

75

77

99

119

121

149

175

201

203

223

225

249
263
267
271






