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1 INTRODUCTION 

For decades, the number of patients on waiting lists for liver transplantation exceeds the 
supply of donor livers1. Waiting time for a suitable donor organ has become longer for 
individual patients. Consequently, their condition deteriorates leading to mortality and 
morbidity on the waiting list and an increased chance on inferior post-transplant results. 
Therefore, donor organ shortage leads to loss of (quality of) life. 

 

The lack of donor availability has forced transplant centers to use all available donor 
organs optimally. In chapter 1, paragraph 1.8 ‘Availability of donor organs’ elaborates on 
this subject. The use of donors from the expanded donor pool has consequences. The 
clinical, organizational, and logistical aspects of liver transplantation have become more 
complex by the use of livers from the expanded donor pool. Technical variant grafts cause 
more complications and, certainly in the early years, a higher mortality after liver 
transplantation than regular grafts2. These developments have a substantial impact on the 
cost of liver transplantation. To proceed with developments and innovations in extended 
criteria liver transplantation in the Netherlands, a national study was initiated by the 
National Health Care Institute (formerly known as College voor Zorgverzekeringen; CVZ) 
and the UMCG. This study was named the CVZ study. 

 

 

2 STRUCTURE OF THE CVZ STUDY 

The CVZ study consisted of three parts. The first part was about the legal and insurance 
prerequisites for the introduction of living donor liver transplantation in the Netherlands. 
It was mainly focused on the medical and income insurance of the living donor. The results 
of this part were published in a Dutch journal3 and were reported to the proper regulating 
and legislating authorities4. This resulted in a Dutch law on financial compensation for 
living liver donors in 2009. An evaluation of the law concluded that the financial 
compensation was mostly feasible en effective in 20155. The minister of Health, Welfare 
and Sport made some amendments which were effectuated in 20166. 

The second part of this study was a qualitative ethical study about living donor liver 
transplantation. It was mainly focused on the screening of potential living donors, the 
decision making process of acceptance of the donor and patient information. This part of 
the CVZ study was extensively described in the thesis of Dr. M.E. Knibbe7. 

In the final part of the CVZ study the focus of research was on implications in terms of 
cost and outcome of liver transplantation with donor livers from the expanded donor pool. 
This part of the CVZ study was called the Cost and Outcome of Liver Transplantation 

(COLT) study and part of this study will be described in this thesis. 

  



Chapter 2 

27 

3 AIM OF THE THESIS 

The aim of this thesis is twofold. The first aim is to analyze cost-effectiveness of the use 
of donor livers from the expanded donor pool for liver transplantation. The second aim is 
to analyze the economic consequences of initiatives to improve the outcome of liver 
transplantation. 

 

3.1 Part A: Cost-effectiveness of extended criteria donors in liver transplantation 

The aim of part I is to assess the cost-effectiveness of liver transplantation with extended 
criteria donors. First, we try to set an international standard for cost of liver 
transplantation. In chapter 3, the cost of liver transplantation in an international context 
is presented. In a meta-analysis the cost for liver transplantation in different OECD 
countries is compared. Almost 6000 liver transplantations from 30 internationally 
published studies will be used to calculate an international mean cost for liver 
transplantation and analyzes for explanations for international differences. 

 

Donor livers from so called non-heartbeating donors, meaning donors with circulatory 
arrest, are one of the most important groups of extended criteria donor livers. Chapter 4 
compares liver transplantations with livers from brain death donors (DBD) to livers from 
cardiac death donors (DCD). Costs as well as effectiveness in terms of patient and graft 
survival are taken into account in a full cost-effectiveness study with a cost-effectiveness 
plane. All Dutch primary, single-organ, non-fulminant liver transplantations in adults 
during a five-year period will be compared. 

 

Chapter 5 assesses liver transplantations from DBD donors by comparing different 
Eurotransplant donor risk index (ET-DRI) scores. A higher ET-DRI score indicates increased 
donor allograft risk8. In this chapter DCD livers are excluded. The influence of DBD graft 
quality on cost and outcome parameters will be determined. 

 

 

3.2 Part B: Economic evaluation of initiatives to improve outcome of liver 

transplantation 

Even though liver transplantation is a successful intervention with excellent patient and 
graft survival, there is still room for improvement. Improvements are usually described in 
terms of clinical outcome only. This part describes two initiatives for clinical improvement 
with additional cost analysis. 

 

Blood loss and resulting blood transfusion occur in most liver transplantations, often with 
undesired side effects like increased morbidity and mortality9. In chapter 6 the use of 
blood products is reviewed clinically to determine the effect on outcome. Chapter 7 
contains a study in which a cost-effectiveness study is conducted after the results of the 
clinical study in the previous chapter. In a more recent cohort of patients, the impact on 
costs and outcome of the use of blood products is examined.  
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Retransplantation is one of the most costly reinterventions in liver transplantation10. 
Mostly retransplantation is needed due to primary non function or hepatic artery 
thrombosis (HAT)11. Early detection of HAT may reduce mortality and the need for 
retransplantation and thus save costs. Early detection of this major complication requires 
intensive radiological surveillance in the early post-transplant phase. Therefore 
deployment of extra staff and equipment is required. In chapter 8 a cost study is added to 
a randomized controlled trial of an implantable continuous Doppler monitoring device for 
detection of hepatic artery thrombosis after liver transplantation. It is compared with the 
current method of percutaneous Doppler ultrasound screening. 

 

Chapter 9 summarizes the previous chapters. The discussion and future perspectives are 
described with special reference to the possible role of economic evaluations in expensive 
healthcare interventions. 
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