
 

 

 University of Groningen

Transplantation of high risk donor livers
de Vries, Yvonne

DOI:
10.33612/diss.133940024

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:
2020

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
de Vries, Y. (2020). Transplantation of high risk donor livers: Machine perfusion studies to improve and
predict post transplant hepatobiliary function. [Thesis fully internal (DIV), University of Groningen].
University of Groningen. https://doi.org/10.33612/diss.133940024

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: 24-05-2023

https://doi.org/10.33612/diss.133940024
https://research.rug.nl/en/publications/ed3808cb-d9ff-4dad-9841-fce45cf0c4a1
https://doi.org/10.33612/diss.133940024


 

human donor livers during ex vivo normothermic 
machine perfusion. PLoS One 2014 Nov 
4;9(11):e110642. 

22.  Brunner SM, Junger H, Ruemmele P, 
Schnitzbauer AA, Doenecke A, Kirchner GI, et al. 
Bile duct damage after cold storage of deceased 
donor livers predicts biliary complications after liver 
transplantation. J Hepatol 2013 Jun;58(6):1133-
1139. 

23.  Hansen T, Hollemann D, Pitton MB, Heise M, 
Hoppe-Lotichius M, Schuchmann M, et al. 
Histological examination and evaluation of donor 
bile ducts received during orthotopic liver 
transplantation--a morphological clue to ischemic-
type biliary lesion? Virchows Arch 2012 
Jul;461(1):41-48. 

24.  Nasralla D, Coussios CC, Mergental H, Akhtar 
MZ, Butler AJ, Ceresa CDL, et al. A randomized 
trial of normothermic preservation in liver 
transplantation. Nature 2018 May 
01;557(7703):50-56. 

25.  Watson CJE, Kosmoliaptsis V, Pley C, Randle L, 
Fear C, Crick K, et al. Observations on the ex situ 
perfusion of livers for transplantation. Am J 
Transplant 2018 Feb 8. 

26.  de Vries Y, Matton APM, Nijsten MWN, Werner 
MJM, van den Berg, A P, de Boer MT, et al. 
Pretransplant sequential hypo- and normothermic 
machine perfusion of suboptimal livers donated 
after circulatory death using a hemoglobin-based 
oxygen carrier perfusion solution. Am J Transplant 
2018 December 26. 

   

9



Chapter 9 
Letter to Editor 

Ex situ normothermic machine perfusion of 
donor livers using a hemoglobin-based oxygen 

carrier: a viable alternative to red blood cells 

Yvonne de Vries
Otto B. van Leeuwen

 Alix P. M. Matton
Masato Fujiyoshi

 Vincent E. de Meijer
Robert J. Porte 

Published in Transpl Int. 2018 Nov;31(11):1281-1282. 

Yvonne de Vries, Otto B. van Leeuwen, Alix P. M. Matton, 
Masato Fujiyoshi, Vincent E. de Meijer, Robert J. Porte 

Transpl Int. 2018 Nov;31(11):1281-1282.

CHAPTER 9

Letter to Editor 

Ex Situ Normothermic  
Machine Perfusion of  
Donor Livers Using a 

Hemoglobin-Based 
Oxygen Carrier: 

A Viable Alternative  
to Red Blood Cells

9



Dear Editors, 

With interest we have read the systematic review by Eshmuminov et al. regarding 
porcine and human liver normothermic machine perfusion (NMP) (1). The authors 
focused on studies using red blood cells (RBC) as oxygen carrier in the perfusion fluid 
and excluded studies using perfusion solutions based on artificial oxygen carriers. In their 
review, the authors state “We excluded studies using artificial oxygen carriers. Results of 
studies with synthetic hemoglobin based oxygen carriers (HBOC) were disappointing, 
even with stopping of the ongoing clinical trials by FDA due to safety reasons“. We found 
this paragraph misleading as it suggests that studies on liver NMP using an HBOC have 
provided disappointing results. This, however, is not true. The German review article 
quoted by Eshmuminov et al. to support their statement does not mention the use of 
HBOC for ex situ NMP (2). Potential side-effects, such as described after in vivo clinical 
transfusion, are less likely to occur when an HBOC-based perfusion solution is used for ex 
situ NMP of donor livers, because the donor liver is extensively flushed prior to 
implantation. Moreover, although HBOC may not be as effective as RBC in treating 
severe anaemia in clinical trials, post-marketing experience in South Africa has recently 
resulted in FDA-approved clinical application for life-threatening anaemia in patients 
unable or unwilling to undergo RBC transfusion (3,4).  

Several groups have reported experience with an HBOC-201 (HbO2 Therapeutics) based 
perfusion fluid for ex situ liver machine perfusion, all of which showed favourable results 
(5-7). Fontes et al. were the first to report on the use of an HBOC-based perfusion fluid 
in machine perfusion (5). Subnormothermic machine perfusion was compared to static 
cold storage in a porcine liver transplantation model (5). The machine perfusion group 
had a higher survival rate, better graft function and decreased reactive oxygen species 
(ROS) formation after reperfusion. Both Laing et al. from Birmingham and our group 
have reported a pre-clinical study on the efficacy of NMP with an HBOC-based perfusion 
solution using discarded human livers (6,7). Laing et al. described improved vascular 
flow and decreased ROS formation after NMP with HBOC, compared to NMP with RBC (6). 
We reported improved vascular flow, increased hepatic ATP concentration, and increased 
bile production during NMP using an HBOC-based perfusion fluid, compared to NMP with 
RBC (7).   

Based on aforementioned studies and some unique properties of HBOC, such as the 
availability and the ability to be used at low temperatures, a clinical trial has been 
initiated in our center to investigate viability of high risk donor livers using ex situ 
machine perfusion (www.trialregister.nl; NTR5972). Thus far, six extended criteria donor 
livers that were initially declined for transplantation nationwide were successfully 
transplanted after dual hypothermic machine perfusion, followed by controlled 
oxygenated rewarming and subsequent NMP, each phase using the same HBOC-201-
based perfusion solution. All recipients are alive and clinically well, with 100% graft 
survival. Altogether, we strongly believe that HBOC-based perfusion solutions are a 
viable alternative to RBC for ex situ machine perfusion of the liver. 
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