
 

 

 University of Groningen

Novel insights in urinary and plasma biomarkers in heart failure
Emmens, Johanna Elisabeth

DOI:
10.33612/diss.179019569

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2021

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Emmens, J. E. (2021). Novel insights in urinary and plasma biomarkers in heart failure. University of
Groningen. https://doi.org/10.33612/diss.179019569

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 20-11-2022

https://doi.org/10.33612/diss.179019569
https://research.rug.nl/en/publications/4f7d5b4b-19e8-4d08-a389-44ca3fd33dd2
https://doi.org/10.33612/diss.179019569


Novel insights in urinary and plasma 
biomarkers in heart failure

Johanna Elisabeth Emmens

Proefschrift Lisa Emmens v6 - productie.indd   1Proefschrift Lisa Emmens v6 - productie.indd   1 11-8-2021   15:56:1911-8-2021   15:56:19



Colofon
ISBN:   978-94-6416-755-9
Author:   Johanna Elisabeth Emmens

Provided by thesis specialist Ridderprint | www.ridderprint.nl
Printed by:  Ridderprint
Layout:   David de Groot | www.persoonlijkproefschrift.nl
Cover design:  Hermien Jonkman

© Johanna Elisabeth Emmens 2021

All right reserved. No part of this thesis may be reproduced or transmitted in any form 
or by any means without the written permission of the copyright holder.

Financial support for the publication of this thesis from the University of Groningen, 
University Medical Center Groningen, Research Institute GUIDE, and the Dutch Heart 
Foundation is gratefully acknowledged. 

Additional financial support for the printing of this thesis was kindly provided by 
SphingoTec GmbH, Boehringer Ingelheim bv, and ChipSoft BV. 

Proefschrift Lisa Emmens v6 - productie.indd   2Proefschrift Lisa Emmens v6 - productie.indd   2 11-8-2021   15:56:1911-8-2021   15:56:19



 
 
 
 
 
 

Novel insights in urinary and 
plasma biomarkers in heart failure 

 
 
 
 
 
 
 

Proefschrift 
 
 
 
 

ter verkrijging van de graad van doctor aan de  
Rijksuniversiteit Groningen 

op gezag van de 
rector magnificus prof. dr. C. Wijmenga 

en volgens besluit van het College voor Promoties. 
 

De openbare verdediging zal plaatsvinden op 
 

woensdag 29 september 2021 om 14.30 uur 
 
 
 

door 
 
 
 

Johanna	Elisabeth	Emmens	
 

geboren op 14 november 1993 
te Assen 

 	

Proefschrift Lisa Emmens v6 - productie.indd   3Proefschrift Lisa Emmens v6 - productie.indd   3 11-8-2021   15:56:2011-8-2021   15:56:20



Promotores
Prof. dr. A.A. Voors
Prof. dr. R.A. de Boer

Copromotor
Dr. J.M. ter Maaten

Beoordelingscommissie
Prof. dr. M.P. van den Berg
Prof. dr. C.S.P. Lam
Prof. dr. J.W. Jukema

Promotores	
Prof. dr. A.A. Voors  

Prof. dr. R.A. de Boer  

 
Copromotor	

Dr. J.M. ter Maaten  

 
Beoordelingscommissie	

Prof. dr.  M.P. van den Berg  

Prof. dr.  C.S.P. Lam  

Prof. dr.  J.W. Jukema  

 
 

Proefschrift Lisa Emmens v6 - productie.indd   4Proefschrift Lisa Emmens v6 - productie.indd   4 11-8-2021   15:56:2011-8-2021   15:56:20



Paranimfen
Dr. S. Benjamens
Drs. S.E. Dulfer

Paranimfen
Dr. S. Benjamens
Drs. S.E. Dulfer

Proefschrift Lisa Emmens v6 - productie.indd   5Proefschrift Lisa Emmens v6 - productie.indd   5 11-8-2021   15:56:2011-8-2021   15:56:20



Table of contents

Chapter 1 Introduction and aim
 
Chapter 2 Plasma kidney injury molecule-1 in heart failure: renal 

mechanisms and clinical outcome
 European Journal of Heart Failure 2016 Jun;18(6):641-649
 
Chapter 3 Proenkephalin, an opioid system surrogate, as a novel 

comprehensive renal marker in heart failure
 Circulation: Heart Failure 2019 May;12(5):e005544
 
 Enkephalins and the opioid system of the heart: too much of a 

good thing or the goldilocks syndrome?
 Complimentary editorial by Biykem Bozkurt
 Circulation: Heart Failure 2019 May;12(5):e005851 
 
Chapter 4 Proenkephalin and risk of new-onset heart failure: data from 

PREVEND
 Submitted
 
Chapter 5 Worsening renal function in acute heart failure in the context 

of diuretic response
 Submitted
 
Chapter 6 Assessment of proximal tubular function by tubular maximum 

phosphate reabsorption capacity in heart failure
 Submitted
 
Chapter 7 Are circulating relaxin levels related to pulmonary 

hypertension in patients with heart failure?
 European Journal of Heart Failure 2017 Jul;19(7):958-960

Chapter 8 Proteomic diversity of high-density lipoprotein explains its 
association with clinical outcome in heart failure

 European Journal of Heart Failure 2018 Feb;20(2):260-267

9

19

43

83

93

117

151

197

205

Proefschrift Lisa Emmens v6 - productie.indd   6Proefschrift Lisa Emmens v6 - productie.indd   6 11-8-2021   15:56:2011-8-2021   15:56:20



Chapter 9 Impaired high-density lipoprotein function in patients with 
heart failure

 Journal of the American Heart Association 2021 May 
4;10(9):e019123

 
Chapter 10 Summary and future perspectives
 
Appendices Dutch summary | Nederlandse samenvatting
 Acknowledgements | Dankwoord 
 Bibliography 
 Curriculum Vitae

229

269

286
294
298
300

Proefschrift Lisa Emmens v6 - productie.indd   7Proefschrift Lisa Emmens v6 - productie.indd   7 11-8-2021   15:56:2011-8-2021   15:56:20


	Title and contents



