
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Management & monitoring of paediatric end-stage renal disease

Schoenmaker, N.J.

Publication date
2013

Link to publication

Citation for published version (APA):
Schoenmaker, N. J. (2013). Management & monitoring of paediatric end-stage renal disease.
[Thesis, fully internal, Universiteit van Amsterdam].

General rights
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), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:24 May 2023

https://dare.uva.nl/personal/pure/en/publications/management--monitoring-of-paediatric-endstage-renal-disease(1f1628d3-643c-46a3-9b2f-c99fef5ce775).html


153

9

General Discussion

10



Chapter 10

154

MAIN RESulTS
1. Management policies in 11 Dutch, Belgian and German centres for chronic dialysis 

and renal transplantation in children vary considerably. This may have impact on 
treatment outcomes in these children.

2. Of all published guidelines only the 5 KDOQI guidelines have been developed in 
such a way that they may serve as guidance for paediatric chronic dialysis treat-
ment in daily practice. However, the lack of applicability of some of these guide-
lines in children is an important limiting factor for implementation.  

3. Children on chronic dialysis of non-Western European origin, treated in the Neth-
erlands or Belgium, receive a different treatment and have less favourable health 
outcomes compared to children of native parents.

4. Children with ESRD of non-Western origin appear to be at risk for impaired HRQoL 
for emotional and school functioning. 

5. Conventional echocardiography is not reliable to detect small changes in cardiac 
wall thickness in children with ESRD.   

6. Tissue Doppler Imaging (TDI) is a more sensitive and reliable method to detect 
diastolic dysfunction than conventional echocardiography in children with ESRD.

7. Impaired longitudinal deformation is diagnosed by Speckle Tracking Echocardiogra-
phy  in two-thirds of children with ESRD despite preserved systolic function accord-
ing to measurements by conventional echocardiography and TDI. 

The aim of this thesis is to evaluate quality aspects of the current management of paediatric 
End-stage renal disease (ESRD) in the Netherlands, Belgium and the region of Cologne 
(Germany). 
  
 The aim of this thesis is to evaluate quality aspects of the current management of paediatric 
End-stage renal disease (ESRD) in the Netherlands, Belgium and the region of Cologne 
(Germany). 

The first part focuses on treatment policies and outcomes. We analyzed local management 
policies for all children with ESRD and actual delivered care and compared it with international 
guidelines’ recommendations. Additionally, we reviewed the content and methodological 
quality of the existing international guidelines for the management of children on chronic 
dialysis. 

In the second part, we assessed the disparities in dialysis treatment and outcomes, including 
Health-related Quality of care (HRQoL), in children from non-Western European origin 
compared to native children.

In the third part, we analysed the quality of currently applied tools for monitoring 
cardiovascular  disease, the most important life-threatening complication of ESRD in 
children, and we explored the validity of new, potentially more sensitive techniques for 
detecting early cardiac disease.      
 
In this chapter we will discuss the impact of the most important results on clinical practice, 
and present our recommendations for the research agenda. First, the main results of the 
work presented in this thesis are summarized.    
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IMPlICATIONS 
We found that in the Netherlands, Belgium and Germany, important therapeutic decisions 
such as the exact indication for initiating renal replacement therapy (RRT), the primary 
choice of RRT modality, the minimum accepted weight of the recipient and the maximum 
accepted age of the donor allowed for renal transplantation, are all highly dependent on the 
opinion of the local physicians and consequently vary considerably between centres. This 
means that, for instance, a child of 10 kilograms bodyweight can be eligible for transplanta-
tion in centre A but has to stay on dialysis for 1 or 2 years until he has gained 2 kilograms in 
weight in centre B. Also, the choice between starting dialysis at eGFR 15 ml/min/1.73m2 and 
starting dialysis only when the eGFR is below 10 ml/min/1.73m2 may imply a delay of 1 or 
2 years before starting dialysis for some patients. These differences are remarkable in three 
highly organized countries with a highly qualified medical care system. If these disparities 
exist in these three countries, they are likely to exist in other European countries and the 
rest of the world too. 
Obviously, many of the differences in patient care that we found, such as the considerable 
differences in choice of dialysis modality and lifestyle recommendations, have important 
psychosocial implications for patients and their caretakers. To what extent these differences 
affect patient outcomes on the long run is difficult to estimate as empirical research relating 
management choices to health outcomes in this field is scarce. The lack of a solid scien-
tific foundation for the existing clinical practice guidelines and the low applicability of these 
guidelines into practice may be an explanation for the remarkable deviations of the local 
policies from the recommendations as stated in these guidelines. 

In this thesis we also focused on a specific, until now neglected, area of treatment qual-
ity and outcome: the care for children of non-Western European origin. We found adverse 
health outcomes as well as treatment differences in these patients. Immigrant children re-
ceived more often haemodialysis (HD) as a first mode of RRT instead of peritoneal dialysis 
(PD) compared to Dutch and Belgian native children, and spent more time on dialysis prior 
to transplantation. Immigrant children more frequently suffered from PD-associated perito-
nitis and renal osteodystrophy. They also scored lower on the HRQoL subscales ‘emotional 
functioning’ and ‘school functioning’ than native ESRD children. End-stage renal disease at 
childhood has great impact on the psychosocial development, as late outcome studies have 
shown 1.  The combination of physical impairment and low educational attainment has been 
found to be an important barrier for becoming an independent person and finding employ-
ment in adult life for these patients. The fact that non-Western patients are performing even 
worse than Western patients, is therefore an alarming fact.  
It is not clear whether the treatment variation had merely been the physicians’ or the pa-
tients’ choice. Physicians may have been reluctant to offer a home (i.e. peritoneal) dialysis 
program to some non-Western patients. The preference for HD might even be due to a 
conscious or subconscious physician bias in the treatment of non-Western patients. There 
is evidence from the adult literature showing that avoidant coping strategies are prevalent 
among all patients with renal disease but particularly among racial minorities 2. General mis-
understanding, a reduced trust in doctors and the health care system, cultural and language 
barriers may all be factors leading to this behaviour. Such attitude may hinder adequate 
decision making and stimulate therapy non-adherence. Tailor made educational programs 
outside the hospital, including the social environment of the patients have shown to be suc-
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cessful in the African-Americans with renal disease 3. Such approach could also be beneficial 
for non-Western children and their caretakers.

The need for cardiovascular monitoring in children with ESRD is beyond discussion 4.  Timely 
detection of left ventricular abnormalities may decrease the risk for early cardiac death by 
therapeutic adjustments such as more frequent dialysis, dietary measures or adjustment 
of medication. In this respect, routinely yearly echocardiography in children with ESRD is 
recommended by leading physicians in the field of paediatric ESRD management. Based on 
our findings, we think that assessment of left ventricular hypertrophy (LVH) by conventional 
echocardiography in an individual child with ESRD may too easily result in either under-
reporting of LVH or in an unjust diagnosis of LVH. This may either lead to a potentially pre-
ventable deterioration of cardiac function or to unnecessary interventions with potential 
burdens for the patient. Therefore we searched for a new, more sensitive tool for a reliable 
longitudinal cardiac follow-up in these children. We found that Tissue Doppler Imaging (TDI) 
is a more sensitive and reliable method to detect diastolic dysfunction than conventional 
echocardiography. Furthermore, Speckle Tracking Echocardiography (STE) is a new, reliable 
method to detect impaired longitudinal deformation despite preserved systolic function ac-
cording to measurements by conventional echocardiography and TDI. As a consequence of 
these more sensitive methods we found that the prevalence of diastolic and systolic dys-
function was much higher than measured with conventional echocardiogram. TDI and STE 
are a valuable addition to conventional echocardiography in children with ESRD. However, 
prospective follow-up studies are necessary to evaluate the predictive value of myocardial 
deformation in children with ESRD.

RECOMMENDATIONS FOR ClINICAl PRACTICE

1. Collaborate to enhance the quality of care. The difficulty of the management of ESRD 
in children is that it is a rare but serious and life-threatening disorder with a high overall 
mortality and morbidity. Patients can choose between several, consequently all very small 
dialysis centres. Concentration of care to 1 or 2 centres per country would introduce the 
problem of long daily travelling for chronic dialysis patients and is therefore not an attractive 
option. The only solution to improve the Quality of care (QoC) in these patients is a close 
and structured collaboration between these units. One might question whether renal trans-
plantation in such small countries as Belgium and the Netherlands should not be performed 
in one or two centres in each country, in order to optimise the experience and knowledge 
in the field of paediatric renal transplantation. Close international collaboration between 
treatment units for paediatric RRT on a continuous basis with structured and continued 
peer discussions on treatment protocols, and evaluation of patient outcomes is needed. In 
RICH-Q a group of clinicians who work in separate centres with very small numbers of seri-
ously ill patients now collaborate on a continuous basis to improve the quality of care in the 
virtual absence of population-specific evidence. This cooperative way of working increases 
the shared professional experience, promotes exchange of experiences and at the same 
time offers an opportunity to generate more evidence for the management of rare diseases 
by increasing the number of study subjects. Evaluation of the project over the next years 
will show whether this method indeed has lead to a more harmonized treatment of RRT in 
children with a better outcome.
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2. Create an agenda for clinical practice guideline development and modification of the ex-
isting KDOQI guidelines. The development process of the few currently existing guidelines 
for the management of children on chronic dialysis varies largely. Although we are faced 
with major challenges hampering the development of guidelines, such as the small number 
of patients, few paediatric nephrologists, and lack of funding for rare disease research, we 
emphasize the need for improvement of the development of guidelines for the manage-
ment of children on chronic dialysis. The lack of evidence based guidelines leads to children 
being treated based on clinical experience or opinion of various different nephrologists in 
different centres, partly based on evidence from adult studies. It is not clear to what extent 
evidence generated in adult studies can be extrapolated to children. Although the KDOQI 
guidelines were the best developed clinical practice guidelines for children with ESRD, im-
provement of the methodological development and applicability of the guidelines in daily 
practice is necessary. The current major need for more valid guidelines in the field of paedi-
atric ESRD calls for more international collaborative studies. When centres work together in 
setting the research agenda, perform these studies together, and subsequently implement 
their results into practice, the current unwanted practice variation will be reduced, and the 
quality of care for these children will be improved. To date there are seven study groups 
within the RICH-Q study that address different topics (e.g. Anaemia, Renal Osteodystro-
phy, Nutrition & growth etc.) to create evidence based or consensus based clinical practice 
guidelines. These study groups create guideline proposals by assessing the level of evidence 
of the current published guidelines. These guideline proposals will be discussed extensively 
in the entire group with regard to the level of evidence and, if there is no paediatric-specific 
evidence, the possibility of extrapolation of evidence from studies in adults to the paediat-
ric population. The proposed guidelines are evaluated, benchmarks are set, and compared 
with the benchmarks used in daily practice. Finally, these benchmarks are compared with 
the actual patient outcomes from the RICH-Q database. The feasibility, relevance and desir-
ability of attaining these guidelines will be discussed.

3. Special attention and adjusted care for children from non-Western origin with ESRD. 
Up to 40% of the children on dialysis are children with immigrant parents of non-Western 
European origin. Our findings imply that these children are at high risk for an adverse out-
come in early adulthood with respect to overall physical health, independency, employment 
and social productivity. This situation might be improved by education of treatment pro-
viders about these disparities and about the potential roles of conscious and unconscious 
bias, cultural misunderstandings, and language barriers. A culturally tailored educational 
approach to inform patients and caretakers on kidney function, kidney disease and therapy 
outside the hospital in their own environment might enhance therapy adherence. The ap-
proach of the TALK initiative in the USA who use cultural sensitive interventions in order to 
encourage African-Americans to consider donation for a live kidney transplantation may 
serve as an example to improve adherence to care 3. In an attempt to improve the HRQoL for 
school functioning additional educational support and more stimulation and opportunity to 
attend school could be a helpful support to a successful development towards independ-
ency in adulthood. To stimulate school performance, dialysis units should emphasize school 
activities during dialysis and more tailor made lessons for non-Western children should be 
developed. However, attending a regular school would be preferable because of the social 



Chapter 10

158

advantages of being with peers. One way of facilitating school attendance is to promote 
peritoneal dialysis or haemodialysis at home instead of centre haemodialysis, if rapid trans-
plantation is unachievable.  

4. use new echocardiographic methods to detect early cardiovascular disease. As was 
found in earlier studies cardiovascular disease is still the most important cause of death 
in young adults with paediatric ESRD 4. TDI and Speckle tracking could be promising in the 
early detection of diastolic and systolic dysfunction. Timely detection of left ventricular ab-
normalities may decrease the risk for early cardiac death by therapeutic adjustments such 
as more frequent dialysis, dietary measures or adjustment of medication. We recommend 
a complete echocardiographic follow up (including TDI and STE) in all children with ESRD.  

RECOMMENDATIONS FOR RESEARCH

Priority topics for further research based on the findings of this thesis are:

•      Establish quality of care (QoC) indicators and benchmarks. To manage and monitor 
QoC in a valid way, we need to establish benchmarks and quality indicators. When all 
indicators have been set, the current QoC can be compared with the QoC at the start of 
the intervention program from the data captured. In the RICH-Q project the first quality 
indicators were established based on a systematic review of the literature followed by 
a consensus procedure involving all centres. The group of paediatric nephrologists col-
laborating in RICH-Q will continue this procedure. 

•      Validate the guidelines and quality indicators in a broader EU setting. Allow European 
centres that want to join RICH-Q to contribute clinical data and academic input, and 
explore the possibilities for validation and implementation of the guidelines and quality 
indicators. The main requirement for this to be achieved is funding. RICH-Q was start-
ed as a collaborative initiative of all 10 Dutch and Belgian paediatric dialysis and renal 
transplantation centres; in 2011 an 11th centre in Cologne, Germany, joined the project. 

•       Foster add-on studies on aspects of ESRD in children. Recently add-on studies in the 
RICH-Q project were prepared to generate new knowledge on RRT in children by ana-
lysing therapeutic determinants and outcomes registered in the RICH-Q database. For 
example, an add-on study was designed to search for a diagnostic tool to detect meta-
bolic bone disease. Apart from the cardiovascular disease, patient with ESRD suffer from 
metabolic bone disease (MBD), frequently referred to as Renal Osteodystrophy (ROD). 
The detection of early ROD is hampered by the absence of a non-invasive but accurate 
way of assessing bone quality and strength. A promising tool to detect ROD in children 
is the micro Magnetic Resonance Imaging (micro MRI). Micro MRI is an imaging technol-
ogy that provides the ability to acquire high resolution images of both cortical and tra-
becular bone. MRI uses a strong magnetic field and a sequence of radiofrequency pulses 
to produce a three-dimensional image.  An add-on study in the RICH-Q population is in 
preparation to evaluate the validity and reproducibility of the micro MRI in children with 
ESRD.  If the micro MRI is reproducible, valid compared to the existing measurement 
methods, and correlates with clinical and biochemical parameters, a longitudinal study 
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can be proposed.   

•    Explore the causal factors of adverse outcomes in non-Western immigrants. Little is 
known about which factors contribute to poorer outcome of immigrant children with 
ESRD and this needs to be investigated further. Insufficient knowledge or possible cul-
tural factors, like misunderstanding due to language difficulties, different awareness of 
illness, or non-effective communication between patient and doctor, should be taken in 
consideration. Potential biological (genetic profile, pharmacokinetics) as well as social 
and cultural aspects have to be investigated. An extensive questionnaire or qualitative 
research methods such as focus groups could be helpful to explore the influence of lan-
guage proficiency, cultural and socioeconomic status and the educational attainment of 
the caretakers on outcome in immigrant and native children with ESRD. The outcome of 
this study may help to improve the quality of care and, most importantly, the outcomes 
for children of immigrant background. 

       Establish the evidence basis to reduce cardiovascular disease in children with ESRD.  
       Cardiovascular disease is the most important cause of death in young adults with paedi-

atric ESRD. Until now, only conventional echocardiography is recommended in children 
with ESRD as the method of choice for detection of cardiac disease. However, our data 
show that conventional echocardiography is unreliable to detect small changes in ven-
tricular wall thickness. Although TDI and STE are helpful to detect early impairment in 
cardiac function, we still have to continue the search for a more reliable tool to detect 
early lVH, or more precise, small changes in wall thickness of the left ventricle. Further-
more the predictive validity of TDI and STE in children with ESRD has to be established by 
longitudinal studies. Finally, a search for early cardiovascular indicators, such as FGF23 
en KLOTHO can be helpful in the future to detect cardiovascular risk factors at an early 
stage and prevent cardiovascular disease before the development of LVH and cardiac 
dysfunction5;6. Cardiac MRI techniques seem promising as more sensitive and reproduc-
ible methods for the detection of left ventricular hypertrophy and functional cardiac 
disease7;8. All these techniques should be explored to find out which is most valid and 
feasible for monitoring cardiovascular disease in children with ESRD on a routine basis.
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