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SuMMARY 

This thesis focused on the current management and monitoring of children with End-stage 
renal disease (ESRD) in the Netherlands, Belgium and a part of Germany. The results are part 
of the Renal Insufficiency in Children- Quality assessment and improvement (RICH-Q) proj-
ect. This project started in 2007 as a collaborative initiative of all Dutch and Belgian centres 
proving paediatric renal replacement therapy (RRT). In this international longitudinal study, 
we aimed to improve the quality of care (QoC) for children with ESRD by by peer review and 
plenary discussion of prospectively recorded data on treatment characteristics and physical 
and psychosocial health outcomes applying the latest scientific evidence and guidelines. In 
2011 a German centre (Cologne) joined the RICH-Q project. On March 1st 2013,  327 children 
on RRT had been included in the RICH-Q study.  
In Chapter 1, the general introduction on ESRD and the RICH-Q study is provided. The main 
scope of this thesis was to study the current management and monitoring of care for chil-
dren with ESRD and to present a new approach for improvement of the management and 
monitoring of this specific group of children. 
Part I is concerned with variation in care of children on chronic dialysis (Chapter 2) and 
renal transplantation (Chapter 3) between various centres. Chapter 2 quantifies the varia-
tion in treatment policies between 10 Dutch and Belgian centres providing chronic dialysis. 
The reported treatment policies were compared with the actually provided therapies and 
with recommendations from available published guidelines and existing literature. There 
were considerable disparities in management policies for chronic dialysis across the centres. 
Disparities were found in various topics, e.g. estimated Glomerular Filtration Rate treshold 
as indication for initiation of RRT, preferred initial mode of RRT, peritoneal dialysis catheter 
care, haemodialysis frequency, and vascular access. Furthermore, discrepancies were seen 
between stated treatment policies and actual performed therapies. In Chapter 3, we used 
the exact same approach as in chapter 2 but now for the management policies for renal 
transplantation (Tx) in all Dutch, all Belgian and one German centre providing renal Tx in chil-
dren. Between the 11 centres, we found discrepancies in treatment policies on various top-
ics, e.g. variations in minimum accepted living and deceased donor age, maximum accepted 
Cold Ischemia Time, maximum number of accepted HLA-mismatches, and different policies 
with respect to living donation.  For the majority of policies no evidence based guidelines 
were available. These observations imply that it matters in which centre a child with ESRD 
is treated. This is remarkable in 3 highly organized countries with a highly qualified medical 
care system, and may jeopardize heath outcomes for these children. Differences in policies 
may be explained by a lack of evidence based paediatric guidelines regarding renal replace-
ment therapy (RRT). This emphasizes the need for national and international collaboration 
of paediatric nephrology centres in order to develop uniform guidelines. In Chapter 4, a 
systematic review is provided on all current clinical practice guidelines for the management 
of chronic dialysis in children. The clinical guidelines were identified by searches of MED-
LINE and websites of pediatric nephrology organizations. Three reviewers independently 
assessed the methodological quality of 17 guidelines, containing 369 recommendations, 
on the management of children on chronic dialysis using the Appraisal of Guidelines for Re-
search and Evaluation (AGREE) II Collaboration instrument. The overall mean AGREE II score 
from 7 KDOQI guidelines was fair and from all other 10 guidelines poor. In general, only the 
KDOQI guidelines may serve as guidance in daily practice of pediatric chronic dialysis treat-
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ment. However, the lack of applicability of some of these guidelines in children may still be 
an important limiting factor for implementation.  

Part II describes the disparities in treatment and health outcomes, including HRQoL, of 
non-Western children with ESRD compared to native patients. Chapter 5 reports treatment 
disparities in the care for children from non-Western European origin compared to native 
Dutch and Belgian children with ESRD. In this study, the choice of initial dialysis, post initial 
dialysis and outcomes between immigrant and native children on dialysis were compared. 
79 of the 179 included children (44%) were from immigrant origin. Remarkably, immigrant 
children received more often haemodialysis (HD) as first mode of RRT instead of peritoneal 
dialysis (PD) compared to Dutch and Belgian native children, and spend a longer time on 
dialysis prior to transplantation. Despite the adverse clinical outcomes (i.e. relatively high 
peritonitis and renal osteodystrophy incidence) that were found for immigrant children with 
respect to dialysis treatment, no important differences in disease-related or socio-economic 
factors could be identified. It is not clear whether the treatment variation had merely been 
the physicians’ or the patients’ choice. This situation might be improved by education of 
treatment providers about these disparities and about the potential roles of conscious and 
unconscious bias, cultural misunderstandings, and language barriers. Chapter 6 compares 
the HRQoL between Non-Western and Western children with ESRD. We found that both 
Western and non-Western children with ESRD had significant impairment of HRQoL com-
pared to their healthy counterparts from a Dutch norm group. Within the ESRD group, non-
Western patients had a higher risk for having impaired emotional and school functioning 
compared to Western children.  We believe that paediatric nephrologists and members of 
the multi-disciplinary team need to pay more attention to the development of emotional en 
school functioning in order to create conditions for an optimal HRQoL
Part III decribes our search for a reliable tool for the early detection of cardiac diasease 
and their suitability for use in children with ESRD. In Chapter 7, the results of a repro-
ducibility study of the detection of left ventricle hypertrophy in 92 children with ESRD is 
reported. Agreement within and between 3 independent observers diagnosing LVH using 
echocardiography is low. In individual children changes in diastolic wall thickness of less 
than 1.6 mm or Left ventricular mass index of less than 17.7 g/m2 cannot be distinguished 
from measurement error, even when measured by the same observer. This limits the use of 
echocardiography to detect changes in wall thickness in children with ESRD. A more sensi-
tive tool for reliable longitudinal cardiac follow-up in these children is essential. Through the 
advent of echocardiographic techniques it is now possible to quantify subtle impairment 
of diastolic and systolic performance in adults by Tissue Doppler Imaging (TDI) and Speckle 
Tracking Echocardiography (STE), respectively. Therefore, chapter 8 compares the conven-
tiontional echocardiography and TDI measurements in the assessement of diastolic function 
of children with and without ESRD, and examines the reproducibility (i.e. coefficient of va-
ration) of the TDI measurements. The 38 ESRD children had lower diastolic function, mea-
sured by conventional echocardiography (p=0.004) and TDI (p<0.001) than the 78 healthy 
controls. Two ESRD patients (5%) had diastolic dysfunction according to the conventional 
echocardiography and 11 (29%) according to TDI, compared to none of the controls p=0.109 
and p<0.001, respectively. The coefficients of variation (CV) of the TDI measurements (4% 
and 7%) were smaller than the CV of the E/a ratio (11%) measured by conventional echocar-
diography. We conclude that; TDI is a more sensitive and reliable method to detect diastolic 
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dysfunction than conventional E/a ratio in children with ESRD. Therefore, TDI should be per-
formed in addition to the conventional echocardiography. Chapter 9 compares conventional 
echocardiography, TDI and STE assesment of systolic function of children with and without 
ESRD. Our study demonstrates that in paediatric patients with ESRD, longitudinal LV function 
can be decreased while radial function, shortening fraction and LV S’ are preserved. These 
abnormalities are both present in patients on dialysis and after renal transplant. We found 
age to be the most important risk factor identified for decreased longitudinal deformation 
in our patients. Apart from systolic abnormalities, we also found diastolic abnormalities, 
consistent with deceased early relaxation and increased filling pressures. We emphasized 
that longitudinal studies are necessary to evaluate the predictive validity of STE in children.  
 
Finally, in chapter 10, the main general discussion of all findings, the implications for clinical 
practice and directions for future research are outlined.   


