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Despitee major advances in dialysis knowledge and technology, survival of 

dialysiss patients shows little improvement in the last years. Crude annual 

mortalityy of prevalent dialysis patients in the Netherlands was 19% in 1999, 

comparedd to 16% in 1990. After adjusting for age, sex, and primary kidney 

disease,, survival of dialysis patients in the Netherlands has only scarcely 

improvedd in the last decade. 1 The same holds for other Western countries. 2-3 

Observedd risk factors for mortality were, among others, comorbid condition, age, 

nutritionall status, and the absence of residual renal function. However, a number 

off issues on how to improve patient outcomes remained unclear; i.e. what is the 

optimall time to start dialysis treatment, what is the minimal and what is the 

optimall dialysis dose required, which modality is best for which kind of patient, 

whichh nutritional status could be considered as adequate, and what is the best 

treatmentt of anemia. 

Inn this chapter, a response from the USA on these poor outcomes, i.e. the 

developmentt of an opinion-based guideline regarding the optimal timing for the 

initiationn of dialysis treatment will be presented in short. Next, results of the 

subsequentt empirical study in the Netherlands will be summarized, and some 

limitationss of this study will be presented. In addition, directions for future 

researchh towards an evidence-based initiation guideline will be given. Finally, a 

lastt suggestion for future research will be discussed. 

ReactionsReactions on poor outcome 

Inn the early nineties the lack of evidence on the adequacy of dialysis treatment 

hass resulted in a number of initiatives. Among others, it prompted the US 

Nationall Kidney Foundation (NKF) to initiate the Dialysis Outcomes Quality 

Initiativee (DOQI). Next, it inspired the Dialysis Group Netherlands (DGN) to start 

thee Netherlands Cooperative Study on the Adequacy of Dialysis (NECOSAD). 

Thee objective of both initiatives was to improve patient outcome. 

Inn 1997, DOQI published an opinion-based guideline for the optimal timing of 

thee initiation of dialysis treatment. Before treatment decisions can be made upon 

suchh a new guideline, the benefits and the risks of the alternative strategies 

consideredd in the guideline should be weighed by patient preferences and costs. 

Thee benefits, risks, and costs were nowhere made explicit by the developers. 
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Accordingg to the developers, the gain of this guideline is improved nutritional 

status,, which, is believed to improve survival. Negative aspects of following this 

guidelinee are the impact on daily life, the possible side effects, and, foremost, the 

demandd on medical resources. Implementation of this guideline would lead to an 

earlierr start of dialysis in 35-40% of the ESRD patients in the Netherlands. The 

researchh reported in this thesis was designed to further develop the evidence 

basee for the US DOQI guideline for the timing of the initiation of dialysis 

treatment. . 

Withinn NECOSAD, we explored the empirical support for the DOQI 

recommendationn in a prospective cohort of Dutch dialysis patients by looking at 

thee association between timing of dialysis initiation and differences in important 

patientt outcomes; survival and health-related quality of life (HRQOL). After 3 

yearss of dialysis treatment, the benefit in survival of patients who started in time 

wass 2.5 months {95% CI: 1.1 - 4.0 months). This was most likely a reflection of 

initiatingg dialysis at an earlier stage of the disease, between 4.1 and 8.3 months, 

ratherr than a real improvement in the course of ESRD (chapter 6). Compared to 

patientss who started too late, patients who began dialysis treatment in time had a 

betterr physical functioning at the start of dialysis. No such differences were 

observedd for psychosocial functioning. After one year of chronic dialysis therapy, 

differencess in HRQOL between late and timely starters could 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 (chapter 7). 

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. Consequently, we could not 

observee convincing evidence for implementing the proposed initiation guideline in 

thee Netherlands. 

LimitationsLimitations of a cohort study 

Ourr findings are based on the NECOSAD-study, which is a prospective cohort 

study.. Such observational studies are known to have a number of limitations 

opposedd to randomized controlled trials. 
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Inn cohort studies, allocation of treatment is not randomly assigned, but based 

onn usually non specified criteria. As a consequence, adjustment for prognostic 

factorss is essential. Yet, in order to be able to adjust, potential confounders have 

too be known, and have to be assessed validly. Finally, as cohort studies are 

usuallyy not blinded, follow-up of the patients who receive different treatments 

couldd be dissimilar. 

AA first limitation of the cohort study presented in this thesis could be the 

accuratee identification of determinants and potential confounders. Despite the 

collectionn of numerous factors that are likely to be associated with the exposure 

underr study or with the outcome, it is possible that not for all potential 

confounderss data were collected. If such a determinant is related to both the 

outcomee and the exposure, bias is introduced. In designing any observational 

study,, it is important to make a detailed list of these determinants. Such a list can 

bee made by considering the available knowledge of the topic, by reviewing the 

literature,, and by consulting reference works and people with specialized 

knowledge.. 4 

Beforee the study reported in this thesis was started, results of the pilot study 

NECOSAD-11 had become available. 56 This offered us indispensable 

knowledgee of potential confounders, based on an independent group of rather 

similarr patients. Due to the findings of this pilot study, we extended our data 

collectionn in the NECOSAD-2 study; we including patients at an earlier stage of 

theirr disease; the severity grading of the most important comorbid conditions was 

collected;; additional data on nutritional status was collected; and health-related 

qualityy of life was assessed with a questionnaire specially developed for 

individualss on dialysis, the KDQOL-SF™. Combining the knowledge from our 

pilott study with a thorough review of the literature and profound discussion with 

representativess of the DGN, resulted in a list of important determinants. The 

determinantsdeterminants collected in this study at the start of dialysis treatment are related to 

demographicc variables, primary kidney disease, comorbidity, residual renal 

function,, blood pressure, nutritional status, dietary restrictions, dialysis therapy, 

medication,, and smoking habits. 

Ass stated before, a proper assessment of potential confounders and outcomes 

iss of utmost importance in any observational study. Therefore, in this thesis, 

emphasiss was put on the validation of some instruments and procedures used 

(chapters(chapters 2 through 5). In chapter 2 a new formula is presented to calculate 
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residuall renal function in case the creatinine values are determined but urea 

levelss are missing. The importance of adjusting for baseline differences in 

HRQOLL right at the start of dialysis was demonstrated in chapter 3. In addition, 

wee evaluated the prognostic power of different comorbid indices on survival in 

chapterchapter 4. Finally, we validated a new dialysis targeted HRQOL-instrument, the 

KDQOL-SF™,, as an measure of outcome (chapter 5). Still, we cannot rule out 

thee possibility of bias. The major sources of possible bias in observational 

studiess are confounding by indication, performance bias, attrition bias, and 

detectionn bias.78 

Confoundingg by indication is the most likely form of potential bias in the 

presentt study. Which, what, or whom decided that the time was right for a 

patientt to start dialysis treatment? We do not know the exact reasons and 

considerationss of the decision on the timing of treatment initiation, and can only 

speculatee about this topic. One might presume that sicker patients are advised to 

startt earlier. Yet, no such difference in morbidity at the start could be observed 

betweenn late and timely starters. Another putative explanation could be that 

patientss who cope less well, or who complained more, were recommended to 

startt earlier. If this were to be the case, these patients probably would cope less 

well,, or would still complain more on dialysis treatment as well. If this assumption 

iss true, an underestimation of the benefit of an early start will be the 

consequence.. Alternatively, an overestimation of the risk of a late start could also 

occur.. Patients who are not very compliant might omit regular predialysis care, 

andd as a consequence, could have a late start. Probably, these patients will be 

lesss compliant on dialysis treatment as well, resulting in an overestimation of the 

riskk of a late start. 

Finally,, one should realize that pure logistic reasons may determine, or at 

leastt influence, the timing of treatment onset; the possibility of PD training, or the 

availabilityy of a place in the HD unit. As long as these logistic reasons are not 

relatedd to patient characteristics, they will probably not introduce an under- or 

overestimationn of the benefit and risk of a timely or late start. 

Performancee bias, attrition bias, or detection bias are less likely to have 

occurred,, as dialysis care, follow-up time, and reasons and number of dropped-

outt patients was rather similar in patients starting dialysis in time or too late. 

Finally,, within cohort studies, one can only study variation in outcome limited 

too the existing variation in patient characteristics and local policy. For example, 
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withinn the current study, we were limited to study the effect of a difference 

betweenn a timely and a late start of, on average, 6 months. By implication, it is 

stilll possible that a much later start would have a truly detrimental effect on 

mortalityy or health-related quality of life. 

Consequently,, due to bias or confounding, true treatment effect can be over-

orr underestimated within cohort studies. Yet, two recent studies showed that 

well-designedd cohort studies can reveal results that are remarkably similar 

comparedd to those of randomized controlled trials. 9>10 This emphasizes the 

importancee of observational studies where RCTs are considered unethical or 

impractical.. 11 

Futuree research 

TowardsTowards an evidence-based initiation guideline 

Duee to the lack of evidence, the US NKF-DOQI workgroup had to formulate the 

recommendationn for the initiation of dialysis therapy based on expert opinion. For 

thee development of an evidence-based guideline more evidence is a 

prerequisite. . 

Resultss from our cohort study showed that little is to be gained by an 

introductionn of this guideline. This lack of confirmation of the proposed guideline 

raisess a number of questions. First, the current guideline is based on a fixed level 

off renal function combined with a defined threshold value of nutritional status. 

Aree these the right threshold values, or should they be modified. Secondly, 

shouldd the timing of dialysis initiation be based on renal function and nutritional 

status,, or should other parameters be taken into account. One might consider a 

separatee threshold value for the removal of excess fluid and for the removal of 

wastee products, or the inclusion of other nutritional parameters like SGA or lean 

bodyy mass, or the inclusion of other parameters or symptoms. Finally, should 

theree be one guideline for all patients, or could it be that different threshold 

valuess apply for different subgroups of ESRD patients: should older patients, or 

patientss with diabetes mellitus have a different initiation guideline? 

Thee preferable next step would be the exploration of the above suggested 

modificationss of the initiation guideline in a cohort study. Thus, to study the effect 

off other threshold values and new parameters on different outcomes in 
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subgroupss of patients. This exploration can result into a modified proposition for 

thee optimal timing for the initiation of dialysis treatment. Hereafter, evidence for 

thiss new proposition should be obtained. 

Thee performance of an RCT with a random allocation of the timing of dialysis 

initiationn should be the next step. A study with the design of a randomized 

controlledd trial is exceptional within the field of dialysis. There seems to be some 

hesitationn and unfamiliarity with the conduct of RCTs within this clinical field. 

Moreover,, the performance of an RCT with a random allocation of the timing of 

dialysiss initiation encountered opposition of a number of nephrologists. Still, as 

emphasizedd before, to rule out the existence of possible bias, an RCT is 

essential.. Results of the current observational study reveal no large risk of a late 

start.. Perhaps these results could help to convince nephrologists that an RCT 

withh a random allocation of initiation of dialysis treatment is feasible. Another 

complicationn of performing an RCT with a random allocation of the initiation of 

dialysiss treatment could be the hesitation of patients to participate. A patient 

mightt have to start dialysis earlier than would be the case if the patient had not 

participatedd in the RCT. As a consequence, the patients has to apply earlier to 

thee strict rules of dialysis treatment. On the other hand, a patient can be 

randomizedd to a late start, and, as a result, might feel that required treatment is 

withheld.. Consequently, different results of the random treatment allocation can 

havee dissimilar impacts on the daily life of ESRD patients. Of course, the only 

properr basis for conducting a randomized controlled trial remains that the 

responsiblee clinician is substantially uncertain which of the trial treatments would 

bee most appropriate for that particular patient. 12>13 Moreover, the patient self 

shouldd be well informed about the consequences of participating in an RCT, 

thus,, should realize the possible impact of both treatment options on daily life, 

beforee informed consent can be obtained. 

Whenn more evidence has become available, the development of an evidence-

basedd guideline regarding the optimal timing for the initiation of dialysis treatment 

cann be initiated. Multidisciplinary workgroups should be created. These will 

includee representatives of groups whose activities would be covered by the 

guidelinee or who have other legitimate reasons for having input into the process. 

Thee following representatives could be considered for the development of a 

dialysiss initiation guideline; nephrologists completed with other involved clinicians 

117 7 



ChapterChapter 8 

likee internist, or general practitioners; paramedics, like renal nurses, dieticians or 

sociall workers; patients; and policy makers. 

Next,, the available evidence has to be identified, summarized, and its quality 

shouldd be assessed, as well as its potential applicability for the decision of the 

timingg of dialysis onset. After this process, the magnitudes of the outcomes 

(benefitss and risks) should be estimated, benefits and risks for alternative 

coursess of action should be compared. Hereafter, the evidence, interpreted into a 

clinicall policy or payment context, can be translated into a clinical practice 

guideline.. In this process, the generalizability of the evidence must be made 

explicit,, thus the extrapolation of the results from the selected groups of patients 

usedd for the collection of evidence, to all potential patients. 14<15 

Noo guideline is final. Whenever any technical development or new information 

becomess available that could modify the guideline, it is time to review the 

guidelinee once more. 16 

Thee next step after such an evidence-based guideline has been developed, 

shouldd be to develop a strategy to implement the new guideline. Implementation 

off a clinical guideline within a clinical setting requires time, enthusiasm and 

resources.. 17 Passive dissemination of information is generally ineffective. 

Moreover,, there is not a single effective way to ensure the use of guidelines in 

practice.. Multifaceted interventions to disseminate and implement guidelines 

shouldd be used. Interventions could comprise of (interactive) educational visits, 

reminderss either manual or computerized, audit and feedback, local consensus 

processes,, marketing, or the use of opinion leaders. 18_2  For instance, in the 

Netherlands,, nephrologists involved with dialysis care are united in the Dialysis 

Groupp the Netherlands (DGN), and the renal nurses are united in the LVDT 

(Landelijkee Vereniging Dialyse en Transplantatie). Such organizations can be 

veryy useful for the dissemination of new guidelines. Moreover, representatives of 

thee DGN and LVDT make up a visitation committee, financially supported by the 

Dutchh Kidney Foundation (NSN). Each dialysis center in the Netherlands is 

visitedd by this committee on a regular basis as an integral part of a Dutch 

auditingg system. Obviously, such a committee should be involved in the 

disseminationn of a new guideline as well. 

Finally,, the dissemination of a new guideline should reach all medical 

discipliness involved. For example, the implementation of a guideline regarding 
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thee timing of dialysis initiation includes, next to nephrologists, internists, 

cardiologists,, and general practitioners as well. They are, at least partly, involved 

withh the timely referral to the nephrologist. 

Afterr the dissemination of an evidence-based guideline clinical judgment 

remainss essential for the application of such guideline into a single patient. In the 

conductt of RCTs strict inclusion criteria are usually adopted. A single patient 

mightt differ from the patients included in RCTs on which the evidence is based. 

Thee patient might have higher or lower levels of important clinical parameters; for 

example,, the patient might be older, or might have a more severe comorbid 

condition.. This difference could influence the effectiveness of the treatment or its 

impactt for a patient. Moreover, the patients' preference might be different from 

thee average. 2124 Clinicians must take these differences into account in their 

clinicall decision making. 

Itt should be acknowledged that the whole pathway of developing an evidence-

basedd guideline is usually very time consuming. In the mean time new patients 

arrivee at the pre-dialysis clinics. Every day nephrologists have to make decisions 

onn the timing of dialysis initiation. The results of our study did not provide 

evidencee to change current clinical practice in the Netherlands. The decision on 

thee timing should be the result of a comprehensive comparison between the 

benefitss and risks, weighed by patient preferences and costs. 

ResearchResearch in predialysis patients 

Despitee major improvements in dialysis knowledge and technology, the survival 

off dialysis patients has hardly improved in the last decade. As mentioned before, 

thiss poor outcome of dialysis patients has resulted in a number of initiatives with 

thee intention to improve dialysis care and patient outcome. Opinion- and 

evidence-basedd guidelines have been developed. Important risk factors for 

mortalityy and health-related quality of life were identified, and all kinds of 

initiativess to monitor and improve dialysis care were started. 

However,, next to the above mentioned initiatives, improvement in important 

outcomess of ESRD patients should also be studied before the onset of renal 

replacementt therapy (RRT). To improve long-term patient outcomes, the 

deteriorationn in the course of ESRD should be retarded as much as possible. We 
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shouldd try to identify patients long before the initiation of RRT, and study which 

riskk factors determine the decline in renal function. Moreover, we should study 

whichh clinical intervention can be performed to slow down this process. In 

addition,, assessment of HRQOL should be performed at regular intervals to 

obtainn insight in the course of HRQOL during the predialysis phase. Thus, at 

whichh stage in the disease starts the deterioration in HRQOL, is this a 

continuouslyy decline towards the initiation of dialysis therapy, or is there an 

increasee in decline rate just before dialysis is started. Furthermore, we should 

studyy which factors influence changes in HRQOL. And again, which interventions 

cann be performed to slow down this process, or even better, to reduce the 

declinee in HRQOL. A number of interventions has been suggested already: an 

earlierr initiation of erythropoietin therapy, a timely start of ACE-inhibitors, a more 

intensivee treatment of diabetes, and the restriction of dietary protein 

consumption.. 25"30 If we would be able to postpone the necessity of RRT, 

improvementt in patient outcomes could be considerable. 

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

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

deliberationn on the initiation of chronic dialysis treatment remains of vital 

importance. . 
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