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End-stage renal disease is the terminal phase of several different conditions which share 
the non-functioning of the kidneys. Dialysis treatment prolongs the life of ESRD patients 
by the removal of excess water and waste products. Between 1981 and 1994 the annual 
incidence of new chronic dialysis patients in The Netherlands doubled to a number of 
more than 1200. Both ESRD and dialysis treatment impose a major impact on the life 
style of patients. This thesis aimed to investigate patient outcomes of chronic dialysis 
treatment, in particular quality of life outcomes. Chapter 1 provides an introduction to the 
studies presented in this thesis. 

In Chapter 2, the baseline clinical condition of our cohort of new Dutch ESRD 
patients is described. These patients participated in the The Netherlands Cooperative 
Study on Adequacy of Dialysis (NECOSAD). 

Consecutive patients from 13 Dutch dialysis centers were included. Data on patient 
and therapy characteristics were collected three months after the start of dialysis. 

A number of 250 patients were included, 132 hemo (HD)- and 118 peritoneal dialysis 
(PD) patients. Mean age was 57 years and 58% were male. Renal vascular disease was the 
most frequent cause of ESRD (23%). Diabetic nephropathy was present in 15% of the 
patients. The majority of the patients (59%) suffered from two or more comorbid 
conditions. Compared to PD patients, H D patients were older, were at a higher risk of 
death according to Khan's comorbidity-age index, had higher systolic and lower diastolic 
blood pressure, higher serum albumin levels, higher body mass index and lower 
hemoglobin levels. Regarding the US guidelines for Kt/Vu«* 58% of our H D and 49% of 
our PD patients had lower values. Twenty six percent of the PD patients reached a total 
creatinine clearance less than the US criterion. 

With regard to age, gender, and primary renal disease, our patient group studied, 
turned out to be representative for new Dutch dialysis patients in the period 1993-1995, 
and may therefore serve as a reference population to study future changes in patient and 
therapy characteristics in the Netherlands. Furthermore, we conclude that common 
international definitions of comorbidity are needed to permit valid comparisons of patient 
population across centers and countries. 

Chapter 3.1 presents an outline of the main methodological problems in measuring quality 
of life (QL), a review of the content and measurement properties of three generic and 
three disease specific QL instruments, and an identification of the bottlenecks in QL 
research in dialysis patients. 

Despite an abundance of papers on the QL of ESRD patients, there appeared no 
conclusive evidence which treatment should be recommended to which patients. 
Explanations may be the retrospective or cross-sectional study designs of the greater 
majority of all studies. Also no or inadequate adjustment for patient case mix was applied, 
such as comorbidity and therapy history, small study samples and the use of different 
definitions and instruments of QL. 

We conclude that uncertainty with regard to the clinical significance of differences in 
QL will remain until multi-center randomized trials comparing the different dialysis 
modalities are completed. Since randomized allocation to dialysis modality is hard to 
achieve, prospective multicenter cohort studies starting early in the course of treatment 
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and following patients for a considerable amount of time are the best alternative. To 
provide that prognostically similar groups are compared, suitable adjustment should be 
made for casemix. The assessment of severity of illness is still not well-established and 
needs further evaluation. Also, more insight is needed into both the physician and patient 
preferences for dialysis modalities. Regarding the appropriate tool to assess QL, we 
consider the combination of a validated generic and disease-specific instrument the 
preferable approach in most situations. 

In Chapter 3.2, the QL of our patient cohort three months after the start of dialysis is 
assessed with a generic QL instrument and put into perspective of a sample of the general 
population. In addition, the impact of demographic, clinical, renal function and dialysis 
characteristics on patients' QL is studied. 

Patients' self-assessment of QL was measured by the SF-36, a 36-item short form 
health survey encompassing eight dimensions: physical functioning, social functioning, role-
functioning physical, role-functioning emotional, mental health, vitality, bodily pain and 
general health perceptions. Multiple linear regression analysis identified the independent 
explaining variables of the QL dimensions. 

A total of 120 HD and 106 PD patients completed the SF-36. QL of H D and P D 
patients was substantially more impaired in comparison to the general population sample, 
particularly with respect to role-functioning physical and general health perceptions. H D 
patients showed lower levels of QL than PD patients on physical functioning, role-
functioning emotional, mental health and pain. However, on multivariate level we could 
only demonstrate an impact of dialysis modality on mental health. A higher number of 
comorbid conditions, a lower hemoglobin level and a lower residual renal function were 
independently related to poorer QL. The variability of the SF-36 scores explained by 
selected demographic, clinical, renal function and dialysis characteristics was highest for 
physical functioning (29.7%). Explained variability of the other SF-36 dimensions ranged 
from 6.9% for general health perceptions to 15.4% for vitality. 

We conclude that QL of new ESRD patients is substantially impaired. Comorbid 
conditions, hemoglobin and residual renal function could explain poor QL only to a limited 
extent. Further research exploring determinants and indices of QL in ESRD is needed. 
From a clinical perspective we conclude that QL should be considered in the monitoring of 
dialysis patients. 

In Chapter 3.3, the QL of our dialysis patients three months after the start of dialysis is 
evaluated in terms of ESRD and dialysis related physical symptoms. Demographic, 
clinical and dialysis characteristics associated with symptom burden are identified and the 
association between symptom burden and generic QL is studied. 

Nine physical symptoms were assessed with a self-administered questionnaire and 
generic QL was measured with the physical and mental summary SF-36 scores. 
Independent explaining variables of symptom burden as well as the association between 
symptom burden and the SF-36 summary scores were studied by multiple linear 
regression analysis. 

The most common symptoms in H D and P D were fatigue (82% and 87%) and 
itching (73% and 68%). In H D only a medium to high comorbidity-age risk index was 
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associated with more symptom burden. In PD also a lower percentage lean body mass, a 
lower residual GFR and past episodes of underhydration were associated with more 
symptom burden. The explained variance by these variables was only 12% in H D and 
2 1 % in PD. However, more symptom burden explained a substantial additional amount 
of impaired physical and mental QL on top of demographics and clinical status. Dialysis 
variables were neither associated with symptoms nor with QL. 

We conclude that symptom burden can be explained to a limited extent by 
demographic and clinical variables and not by dialysis characteristics. Addition of 
symptom burden to the other variables makes it possible to explain one third of perceived 
QL. This underlines the importance of symptom reduction in order to improve patient's 
QL. 

In Chapter 4, baseline risk factors for cardiovascular and non-cardiovascular mortality in 
H D and PD dialysis are studied during the first 3 years of dialysis treatment. Cox 
proportional hazards regression was used to identify independent predictors. 

The mean follow-up was 26 months (range 4-44 months) after start of dialysis. At the 
end of follow up, 54 of the 132 H D patients were alive and on dialysis, of whom 53 
(40%) were still on the initial HD. Of the 118 PD patients, 39 were alive and on dialysis, 
20 (17%) of them were still on the initial PD. In the H D subgroup 42 (32%) patients had 
died, 21 because of cardiovascular and 21 because of non-cardiovascular causes. In the 
PD group 33 (28%) patients had died, 11 due to cardiovascular causes and 22 because of 
non-cardiovascular causes. In H D patients, cardiovascular mortality was determined by 
presence of cardiovascular comorbidity. Higher age, presence of comorbidity and low 
serum hemoglobin levels were predictors of non-cardiovascular death in H D . In PD, 
mainly a higher blood pressure and a lower creatinine removal were associated with an 
increased risk of both cardiovascular and non-cardiovascular mortality. 

In conclusion, in H D cardiovascular as well as non-cardiovascular mortality are 
primarily determined by patient characteristics, whereas in PD, death is mainly predicted 
by therapy characteristics. In PD, treatment of high systolic blood pressure may be a 
strategy to reduce mortality. Improvement of peritoneal ultrafiltration volume might be 
an approach to reduce especially cardiovascular mortality. Larger studies are needed to 
evaluate the relative contribution of therapy characteristics to cause specific mortality in 
HD. 

In Chapter 5, we study the course of QL during the first 18 months of dialysis of our H D 
and P D patients. 

Patients' self-assessment of QL was measured with the SF-36 at three, six, 12, and 18 
months after the start of dialysis treatment. Repeated measures analysis of variance was 
used to establish changes in QL over time, differences in QL between treatment groups 
and interaction between changes by time and treatment group. 

Out of 230 patients who completed the QL questionnaire at least once, 139 patients 
stayed on their initial dialysis modality, 26 patients switched dialysis modality, 35 patients 
were transplanted, 28 patients died and two patients had recovery of renal function. QL 
of patients who died during the study period was considerably worse at baseline and 
worsened at a faster rate than in the other patient groups. In patients who stayed on their 
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initial dialysis modality, physical QL decreased over time, while mental QL tended to 
remain stable. After adjustment for the initial value of QL and comorbidity, a consistently 
favorable effect of H D on physical QL over time was found compared to PD, while 
mental QL remained similar. Parameters of adequacy of dialysis were not associated with 
QL over time. 

From these results we conclude that physical QL over time in H D patients is better 
than in P D patients. 

In Chapter 6, we present a composite index of poor outcome that incorporates 
information on survival, morbidity, and quality of life. In addition, we identify baseline 
patient and treatment characteristics that predict poor outcome one year after the start of 
chronic dialysis. 

Outcome of our cohort of patients was classified as poor if a patient had died or if at 
least two of the following criteria were present: 1) more than or equal to 30 days of 
hospitalization per year, 2) a serum albumin level less than or equal to 30g/L or severe 
malnutrition according to Harty's malnutrition index, 3) an SF-36 physical summary QL 
score more than or equal to 2 SD below the general population norm, and 4) an SF-36 
mental summary QL-score more than or equal to 2 SD below the general population 
norm. Multivariate logistic regression analysis was used to identify independent predictors 
of poor outcome. 

A medium and high comorbid status, a serum albumin <30g/L, a physical and mental 
summary QL more than or equal to 2 SD below the general population norm, and, to a 
lesser extent, a rGFR <2.5mL/min, at baseline were all independently associated with a 
higher risk of poor outcome. In PD patients a dialysate creatinine appearance 
<30mmol/week was borderline significantly associated with a higher risk of poor 
outcome. In H D none of the adequacy of dialysis parameters predicted poor outcome. A 
post-hoc analysis indicated a mean arterial blood >107mmHg to be predictive of poor 
outcome in PD. 

We conclude that our prognostic model provides a useful tool to identify chronic 
dialysis patients at risk for poor health status. All of its variables are clearly defined and 
readily ascertainable. Strategies aimed at preservation of residual renal function (e.g. 
avoidance of nephrotoxic drugs, use of ACE inhibitors, better control of hydration 
status), control of blood pressure, and monitoring of QL and consequently giving 
psychosocial support, may lower the risk of poor outcome. 

In Chapter 7, the most important determinants of the patient outcomes that are studied in 
the present thesis are discussed and put into perspective of the present state of the art. In 
addition, some relevant issues concerning the measurement of QL outcomes are 
highlighted. Furthermore, implications for clinical practice of the results of this thesis are 
formulated. Finally, suggestions are given for future research on patient outcomes in 
dialysis care. 


