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Summary Summary 

End-stagee renal disease (ESRD) occurs when nephrons are lost to the extent that 

thee retention of non-volatile, metabolic waste products, salts, and water is 

potentiallyy fatal. When ESRD occurs it leads rapidly to death unless renal 

replacementt therapy (RRT) is started. RRT corrects for the disturbances that 

followw from the loss of renal function, i.e. the removal of retained waste products 

andd excess fluid. This way, RRT aims at increasing the life expectancy of the 

patientss and maintaining or restoring the health-related quality of life (HRQOL). 

Negativee aspects of RRT are the impact on daily life, its side effects and the use 

off medical resources. So far, information based on evidence regarding the optimal 

timee to initiate with RRT is not available. Recently, an opinion-based guideline 

wass published on the timing of initiation with dialysis treatment. The aim of the 

currentt thesis was to make the benefits and possible risks of this opinion-based 

guidelinee explicit. For this purpose, we determined the effect of this guideline on 

patientt outcomes in a large prospective study on new dialysis patients in the 

Netherlands. . 

BackgroundBackground of this thesis 

Threee forms of RRT treatment are available: hemodialysis, peritoneal dialysis and 

renall transplantation. In hemodialysis (HD) an artificial kidney is used in which the 

bloodd is cleared from waste products and excess fluid. For the majority of patients 

aa HD session lasts for four hours. It is needed three times a week. The alternative 

dialysiss treatment is peritoneal dialysis (PD). Here the peritoneal membrane is 

usedd as an artificial kidney. Dialysis fluid is infused and withdrawn from the 

peritoneall cavity, leading to an exchange of solutes and fluid between the 

peritoneall capillary blood and the dialysis fluid. In the majority of the patients, the 

dialysiss fluid is exchanged four times daily and remains in the peritoneal cavity for 

aboutt 4-5 hours during the day and for 8 hours overnight. 

Despitee major advances in dialysis knowledge and technology in the past decade, 

patientss with ESRD still suffer from a poor outcome. This poor outcome has been 

thee impetus for the US National Kidney foundation (NKF) to initiate the Dialysis 

Outcomess Quality Initiative (DOQI) in 1995. The primary objective of DOQI was to 

improvee patient outcomes and survival by providing recommendations for optimal 

clinicall practices. This initiative resulted in the publication of clinical practice 
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Summary Summary 

guideliness in 1997. The first guideline for peritoneal dialysis adequacy regards the 

timingg of the initiation of dialysis. Due to the limited amount of available evidence, 

thee DOQI workgroup had to formulate their recommendation based on their 

opinion. . 

Afterr the dissemination of the DOQI initiation guideline, the question was put 

forwardd whether this opinion-based guideline should be implemented. Before 

treatmentt decisions can be based upon such a new guideline, both the benefits 

andd risks of the proposed guideline should be made explicit. Explicit statements 

aboutt the benefits and the risks of treatment can then be weighed by patient 

preferencess under the restriction of available resources. Yet, in this case the 

benefitss and risks were not made explicit by the developers. According to the 

developers,, the DOQI initiation guideline should lead to an improvement in 

nutritionall status which, in its turn, is associated with increased survival. The 

negativee aspects of this guideline are the impact of dialysis treatment on daily life, 

itss side effects, and the consumption of medical resources. Without doubt, 

implementationn of the DOQI guideline would lead to an earlier initiation of dialysis 

treatment.. For example, following this DOQI guideline in the Netherlands would 

implyy that 35 to 40% of the ESRD patients have to start on average 6 months 

earlierr with dialysis treatment. 

InitiationInitiation of dialysis treatment 

Thee effect of the US DOQI guideline for the timing of dialysis initiation on patient 

outcomess was evaluated in a large prospective study on new dialysis patients in 

thee Netherlands: the 'Netherlands Cooperative Study on the Adequacy of Dialysis' 

(NECOSAD). . 

Ass NECOSAD was designed as a prospective follow-up study, proper 

assessmentt of determinants, potential confounders, and outcomes is of utmost 

importance.. For some of these factors, newly developed instruments and 

proceduress were validated for NECOSAD. 

Firstt we developed a new formula to calculate residual renal function - the 

rGFRR and KuVurea - in case the creatinine values are determined but urea levels 

aree missing (Chapter 2). The relatively small limits of agreement revealed that, 

shouldd urea be missing, rGFR can be estimated by a formula in which creatinine 

clearancee and 24 h urine production are included in cohort studies on ESRD 
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patients.. Moreover, the small limits of agreement showed that this estimation 

couldd be used in clinical practice for HD patients as well. The estimation of renal 

KtA/ureaa from creatinine clearance was less precise. 

Thee importance of adjusting for baseline differences in HRQOL right at the start 

off dialysis was demonstrated in Chapter 3. After correction for group differences, 

pre-HDD patients scored consistently but not significantly lower on all separate 

dimensionss of the SF-36. When analyzing all dimensions of the SF-36 together, 

adjustingg for case-mix, pre-HD patients scored significantly lower than pre-PD 

patients.. Thus, multivariate adjustment for known case-mix differences at the start 

off dialysis therapy was not sufficient to adjust for all patient selection effects on 

HRQOL.. Consequently, to evaluate treatment effects in cohort studies, 

assessmentt of HRQOL just before the start of dialysis therapy, and subsequent 

adjustmentt for it, is essential. 

Inn addition, we evaluated three existing methods to score the comorbidity in 

ESRDD patients and compared their ability to predict survival: the Khan, Davies 

andd Charlson index (Chapter 4). These three indices were compared with a new 

indexx that explicitly incorporates the severity grading of a number of comorbid 

diseases.. Of the three existing indices, the Charlson index had the best 

discriminatingg features, with a concordance c statistic of 0.71. The addition of the 

severityy grading of several comorbid conditions did not improve discrimination. 

Afterr combining the comorbidity indices with age, all c statistics improved. Their 

finall values were in the range 0.72 to 0.75. We conclude, that all three existing 

indicess are appropriate for expressing the prognostic impact of comorbidity on 

mortality,, provided that sufficient adjustment for age is taken care of. Adding the 

severityy grading of several comorbid conditions will not lead to improved 

discrimination. . 

Thee validation of a new dialysis targeted HRQOL-instrument, the KDQOL-SF™, 

revealedd good psychometric properties (Chapter 5). Its reliability was supported 

byy test results above the recommend minimal values. Validity was confirmed by 

thee hypothesized positive correlations of an overall health rating and renal 

functionn with the dimensions of the KDQOL-SF™ and by the negative correlations 

betweenn the number of comorbidities and dialysis dose with the KDQOL-SF™. 

Moreover,, the different dialysis-targeted dimensions were more sensitive in 

detectingg kidney disease relevant differences than generic dimensions. Finally, 
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thee KDQOL-SF was able to detect changes over time. These results support the 

applicationn of the KDQOL-SF™ in studies evaluating dialysis therapy. 

Inn chapters 6 and 7 the results are presented of the validation of the DOQI 

guidelinee regarding the timing of the initiation of dialysis treatment. Within 

NECOSADD 94 (37%) out of 253 patients started dialysis treatment later than 

recommendedd by the DOQI initiation guideline (Chapter 6). There was an 

increasedd mortality risk for these patients compared with those who started 

dialysiss in time, although it was not significant (adjusted hazard ratio 1.66 [95% CI 

0.95-2.89]).. The adjusted difference in estimated survival time after 3 years on 

dialysiss treatment was 2.5 months (95% CI 1.1 - 4.0 months) in favor of timely 

starters.. However, this was most likely a reflection of initiating dialysis at an earlier 

stagee of the disease, between 4.1 and 8.3 months, rather than a real improvement 

inn the course of ESRD. 

Comparedd to patients who started too late, patients who began dialysis 

treatmentt in time had a better physical functioning at the start of dialysis (Chapter 

7).7). No such difference was observed for psychosocial functioning. After one year 

off chronic dialysis therapy, differences in HRQOL between late and timely starters 

couldd no longer be observed. A potential advantage of a late start is the extra 

time,, on average 6 months, without the strict rules of dialysis therapy. It is unclear 

whetherr the short term benefit in physical functioning of a timely start outweighs 

thee extra restrictions associated with earlier dialysis initiation. Consequently, only 

thee patient self, in consultation with the nephrologist, is able to weigh both sides. 

Thee differences in survival and HRQOL between patients who started in time 

comparedd to those who started too late were small, implying that little is to be 

gainedd by an introduction of the DOQI guideline. 

TowardsTowards an evidence-based guideline 

ChapterChapter 8 contains a discussion of the limitations and possible biases of the 

cohortt study presented in this thesis. Confounding by indication, the most likely 

formm of potential bias in the present study, is considered in more detail. Next, the 

benefitss and risks of the DOQI initiation guideline are presented in short, 

indicatingg that no convincing evidence for implementing the proposed initiation 

guidelinee in the Netherlands could be obtained. Suggestions for future steps to 

developp an evidence-based guideline for dialysis initiation are summarized. The 
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preferablee next step towards an evidence-based guideline would be the 

explorationn of modifications of the DOQI initiation guideline, by studying the effect 

off other threshold values and new parameters on different outcomes in subgroups 

off patients. Next, evidence for the modified proposition should be obtained. The 

performancee of an RCT with a random allocation of the timing of dialysis initiation 

shouldd be the preferable next step. Thereupon the development of an evidence-

basedd guideline can be initiated. After such a guideline has been developed, a 

multifacetedd strategy should be started to implement the new guideline. 

Representativess of important organizations should be involved in this process. For 

instance,, in the Netherlands organizations as the Dialysis Group the Netherlands 

<DGN),, the LVDT, and the Dutch Kidney Foundation (NSN) should be contacted. 

Suchh implementation strategy should reach all medical disciplines involved. 

Itt should be acknowledged that the development of an evidence-based guideline 

cann be very time consuming. In the mean-time new patients arrive at the pre-

dialysisdialysis clinics. Every day nephrologists have to make decisions on the timing of 

dialysisdialysis initiation. The results of our study did not provide evidence to change 

currentt clinical practice in the Netherlands. The decision on the timing should be 

thee result of a comprehensive comparison between the benefits and risks, 

weighedd by patient preferences and costs. 

Inn the last part of chapter 8 suggestions to study the decline in the course of 

ESRDD patients before the onset of renal replacement therapy, and explore factors 

thatt are associated with the decline in residual renal function are given. Moreover, 

wee should try to identify clinical interventions to slow down the deterioration in 

ESRDD patients. If we were able to postpone the necessity of RRT, improvement in 

patientt outcomes could be considerable. 

Evenn after retarding the course in ESRD the initiation of renal replacement 

therapyy continuous to be inevitable for a number of patients. Consequently, the 

deliberationn in the initiation of dialysis treatment remains of vital importance. 
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