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Chapter 2 

Clinical condition 
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Abstract 

Background and purpose: In 1994, The Netherlands Cooperative Study on Adequacy of 
Dialysis (NECOSAD) was initiated. In this chapter we described the baseline clinical 
condition and the treatment characteristics of this cohort of end-stage renal disease 
(ESRD) patients starting chronic dialysis treatment in The Netherlands. 
Methodr. Consecutive new dialysis patients from 13 dialysis centers were included. Data 
were collected on patient and therapy characteristics at 3 months after start of chronic 
dialysis. 

Results: A total of 250 patients were included, 132 were on hemodialysis (HD) and 118 on 
peritoneal dialysis (PD). The mean age of the patients was 57 years, 58% were male. Renal 
vascular disease was the most frequent cause of ESRD (23%), diabetic nephropathy 
occurred in 15% of the patients. The majority of the patients (59%) suffered from two or 
more comorbid conditions. Compared to P D patients, H D patients were older, had a 
higher risk to die according to Khan's comorbidity-age index, had a higher systolic and a 
lower diastolic blood pressure, higher serum albumin levels, a higher body mass index and 
lower hemoglobin levels. According to the US guidelines for Kt/Vurea, 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 which was lower than the US criterion. 
Conclusions: With regard to age, gender, and primary renal disease, our patient group is 
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, common international definitions of 
comorbidity are needed to permit valid comparisons of patient populations across centers 
and countries. 
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Introduction 

In 1994, the Netherlands Cooperative Study on Adequacy of Dialysis (NECOSAD) was 
initiated. The aim of this prospective cohort study is to identify the major factors that 
determine the outcome of dialysis treatment. The cohort consists of new chronic 
hemodialysis and peritoneal dialysis patients. Since the main results of this thesis will be 
based on this NECOSAD cohort, this chapter outlines the baseline clinical condition and 
the treatment characteristics of these patients. 

Patients and methods 

Patients 

Eligible for our study were ESRD patients older than 18 years who started with chronic 
dialysis, had not received renal replacement therapy in the past, and survived the first 3 
months on dialysis. We included consecutive patients from 13 Dutch dialysis centers who 
started with dialysis between October 1, 1993 and April 1, 1995 after they had given 
informed consent. 

Data collection 

Three months after the start of dialysis, data were collected on age, gender, primary renal 
disease, comorbidity, functional status, blood pressure, blood tests, nutritional status, 
residual renal function, therapy characteristics, and use of medication. 

Primary renal disease and comorbidity 

Primary renal disease was classified according to the codes of the European Dialysis and 
Transplant Association-European Renal Association (EDTA-ERA) Registry. We scored 
comorbid conditions present at the start of dialysis. Cardiovascular disease was recorded 
if one of the following conditions had been present: angina pectoris, myocardial 
infarction, Class III to Class IV congestive heart failure, or peripheral vascular disease. 
Systemic disease was considered to be present in patients with diabetic nephropathy, 
hypertensive nephrosclerosis, lupus nephritis, amyloidosis, and scleroderma. Based on 
comorbidity, and to a lesser extent, advanced age every patient was assigned a low, 
medium or high death risk index. The low risk group in this classification, described by 
Khan et al.,1 comprised patients <70 years without comorbid illness. The medium risk 
group included (a) patients between 70 and 80 years of age, (b) patients < 80 years with 
one or more of the following diseases: angina, myocardial infarction, cardiac failure, 
chronic obstructive airways disease, pulmonary fibrosis, or liver diseases (cirrhosis, 
chronic hepatitis), peripheral vascular and cerebrovascular disease, and (c) patients <70 
years with diabetes mellitus. The high-risk group comprised (a) patients >80 years, (b) 
patients of any age with two or more organ dysfunctions in addition to end-stage renal 
disease, and (c) patients of any age with visceral malignancy. In addition, patients were 
also categorized according to Davies' classification, which assesses the presence of more 
or less the same type of comorbidities, such as Khan's index, but does not include the 
factor age.2 Patients with a cumulative score of 0 were classified as having no 
comorbidity, with scores 1 and 2 as having intermediate comorbidity, and with scores 3 
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and 4 as having severe comorbidity. 

Functional status 
The functional status was determined by the Karnofsky Performance Status Scale, and 
assessed by the treating physician or the responsible nurse. The Karnofsky Performance 
Status Scale, a global index of self-sufficiency and functional capacity,3 consists of 11 
categories which range from death (score 0) to normal functioning (score 100). A score of 
80 or higher indicates that a patient is able to carry on normal activities. A score between 
50 and 70 means that a patient needs a varying degree of assistance. A patient with a score 
lower or equal to 40 is dependent, or requires institutional care or hospital care. 

Blood pressure and blood tests 
In hemodialysis (HD), blood pressure was measured before and after dialysis over a 
period of two weeks. Subsequently, all systolic and diastolic pressures were averaged. In 
peritoneal dialysis (PD), blood pressure was measured at a routine visit in the outpatient 
clinic. The mean arterial blood pressure was calculated as diastolic blood pressure + 
l/3(systolic blood pressure - diastolic blood pressure). Blood tests included hemoglobin, 
serum albumin, plasma urea, and plasma creatinine. In H D , the blood samples were taken 
before dialysis. 

Nutritional status 
The nutritional status was assessed by serum albumin, body mass index (BMI), percentage 
of lean body mass (% LBM), and by an estimation of dietary protein intake. The 
percentage of LBM was determined by measurement of skinfold thickness at four sites 
(biceps, triceps, subscapular and iliac).4 These measurements were performed by trained 
nurses. Since skin turgor and hydration may affect the subcutaneous skinfold thickness, 
measurements in H D patients were made after a dialysis session when the patient was at 
dry weight. The dietary protein intake was estimated as protein catabolic rate (PCR) (in 
patients on HD: PCR (g/24hr) = 9.35*urea generation rate (mg/min)+0.294*urea 
distribution volume (L),5 in patients on PD: PCR (g/24hr) = 19+0.2134*urea appearance 
(mmol/24hr)6) normalized to the actual body weight (nPCR). The urea distribution 
volume (V) was determined by the formula of Watson et al. for total body water.7 

Subsequently, anthropometric parameters and serum albumin were combined to a 
malnutrition index, corrected for age, sex, height and frame size similar to the index 
described by Harty et al.,8 but without the use of subjective global assessment. A score of 
11 or higher on this index denotes severe malnutrition. 

Renal function 
In HD, urine was collected during the interdialytic interval and in PD during 24 hours. 
We calculated the daily urine volume, residual GFR, renal Kt/Vurea, and renal creatinine 
clearance. Residual GFR (rGFR) was defined as the mean of the urea and creatinine 
clearances, calculated in mL/min/1.73m2 . 

Therapy characteristics and use of medication 
Hemodialysis Kt/VUrea was estimated with a second generation Daugirdas formula.9 
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Peritoneal Kt/Vu r e a and creatinine clearance were calculated from a 24 hour dialysate 
collection. Total removal of waste products (renal function plus dialysis) was measured as 
total Kt/Vurea (/wk) for both H D and P D patients, and as total creatinine clearance 
(L/wk/1.73m2) for PD patients. Total fluid removal was estimated as urine volume plus 
ultrafiltration by hemodialysis or peritoneal dialysis. Data on the use of antihypertensive 
agents and erythropoietin were collected from the medical records. 

Statistical analysis 

Differences in patients' baseline characteristics between treatment modalities were 
analyzed with Student's t-tests or Chi-square-tests, when appropriate. A two-sided P-value 
<0.05 was considered statistically significant. 

Results 

Of the 267 patients who met the inclusion criteria, 250 were included in the study (94%). 
Eleven patients refused to participate, whereas the functional status of six patients did not 
allow collection of essential parameters, such as residual renal function or anthropometry. 
At baseline, 132 patients were treated by H D and 118 patients by PD. 

Demographics, primary renal disease, and comorbidity 

Data on age, gender, primary renal disease, and comorbidity are shown in Table 1. Thirty-
seven percent of all patients were 65 years or older, while the H D patients were older 
than the patients on PD. Renal vascular disease was the most frequent cause of ESRD 
(23%), whereas diabetic nephropathy was present in 15% of the patients. The majority of 
the patients (59%) suffered from two or more comorbid conditions, 18% had diabetes 
mellitus (as primary renal disease or comorbid condition) and 28% cardiovascular disease. 
With the exception of malignancy and Khan's risk score, no differences in comorbidity 
between H D and PD patients were observed. Prevalence of malignancy was higher 
among H D patients. According to Khan's comorbidity-age classification H D patients 
were at a higher risk to die than PD patients. 

Functional status 

About 70% of the patients had a Karnofsky score of 80 or higher, which means they were 
able to carry out normal physical activity (Table 1), 28% scored between 50 and 70, 
indicating that they needed at least some assistance in self-care. N o difference was' 
observed between the functional status of H D patients and PD patients. 

tressure and blood tests 

Twenty four percent of all patients had a systolic blood pressure >160 mm Hg and 32% a 
diastolic pressure >90 mm Hg. The mean systolic blood pressure of P D patients was 
lower than the mean of the pre- and post-dialysis systolic blood pressures of H D patients 
(Table 2). The opposite was true for the mean diastolic blood pressures. Regarding the 
blood tests, pre-dialysis values of phosphate, urea and creatinine of H D patients were 
higher than the corresponding mean values in PD patients (Table 2). In addition, H D 
patients had lower hemoglobin levels than PD patients. 
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Table 1. Baseline characteristics : demographics, renal disease, comorbidity and functional 
status (mean (SD) or %). 

All patients HD PD 
(N=250) (N=132) (N=118) 

Demographics 
Age 

mean (yr.) 57 (15) 59 (16) 54 (14) * 
> 65 yr. (%) 37 48 25# 

Sex (% male) 58 53 64 
Primary renal disease* (%) 

renal vascular disease 23 24 23 
diabetes mellitus 15 14 16 
glomerulonephritis 12 9 16 
other 50 54 45 

Comorbidity (%) 
Diabetes mellitus 18 17 20 
Malignancy 6 9 3* 
Cerebrovascular accident 8 8 8 
Cardiovascular disease 28 30 25 

ischemic heart disease 15 15 14 
angina pectoris 10 11 10 
myocardial infarction 9 10 9 
congestive heart failure (NYHA III/IV) 5 6 4 
peripheral vascular disease 17 18 15 
systemic disease 30 25 35 

No. comorbid conditions (out c f 14 conditions)" 
0 12 11 12 
1 29 27 31 
> 2 59 61 57 

Khan's comorbidity-age index * 
low 47 42 53 
medium 30 29 32 
high 22 30 14* 

Davies risk score» 
no comorbidity 49 46 53 
intermediate comorbidity 44 47 41 
severe comorbidity 7 7 7 

Functional status 
Karnofsky performance status s cale (%) 

>80 68 64 73 
50-70 28 33 22 
<40 4 3 5 

»values may not total 100% because of rounding off;: » p < 0.01, *p < 0.05, PD vs. HD. 

Nutritional status and renal function 

Serum albumin and the body mass index of H D patients were significantly higher than 

the values of PD patients. Dietary protein intake (nPCR) and percentage lean body mass 

(%LBM) did not differ for both treatment modalities. Residual renal function with respect 

to small solute removal (rGFR, renal Kt/VurCa and renal creatinine clearance) was equally 

low in both groups, but the renal fluid removal was smaller in H D patients (Table 2). 
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Table 2. Baseline characteristics: blood pressure, blood tests, nutritional status, renal function, 
therapy characteristics and use of medication (mean (SD) or %). 

All patients HD PD 
(N=250) (N=132) (N=118) 

Blood pressure 
Systolic blood pressure (mm Hg) 145 (19) 148 (16) 142 (22)* 

preanalysis - 155 (18) -
postdialysis - 141 (17) -

Diastolic blood pressure (mm Hg) 83 (10) 81(9) 85(11)" 
predialysis - 83 (10) -
postdialysis - 79(9) -

Mean arterial pressure (mm Hg) 104(11) 103 (10) 104 (13) 
predialysis - 107(11) -
postdialysis - 100(11) -

Blood tests 
Hemoglobin (g/dL) 10.8 (1.6) 10.2 (1.4) 11.4(1.5)" 
Urea (mmol/L) 26.2 (7.2) 28.9 (6.2) 23.1 (7.0)" 
Creatinine ((Xmol/L) 841 (223) 874 (227) 804 (215)* 
Nutritional status 
Albumin (g/L) 36.9 (5.4) 37.8 (4.6) 36.0 (6.0)" 
Body Mass Index (kg/m2) 23.9 (4.1) 24.5 (4.4) 23.1 (3.5)# 

Percentage lean body mass 74.8 (8.5) 73.0 (8.6) 76.9 (8.0) 
NPCR (g/kg/24hr)t - 1.0 (0.3) 1.1 (0.3) 
Severe malnutrition (%) 16 12 19 
Renal function 
Residual GFR (mL/min/ 1.73m2) 2.9 (2.3) 2.9 (2.5) 2.9 (2.2) 
Renal Kt/V.™ (/wk) 0.6 (0.5) 0.6 (0.5) 0.6 (0.4) 
Renal creatinine clearance (L/wk/1.73m2,) 40 (32) 39 (34) 40 (30) 
Renal fluid removal (mL/24hr) 674 (583) 584 (433) 771 (698)* 
Therapy 
Total Kt/Vurc» (/wk) - 3.4(1.0) 2.1 (0.5) 

% less than US criteria 58% 49% 
Total creatinine clearance (L/wk/1.73m2) - - 83 (29) 

% less than US criteria - - 26% 
Total fluid removal (ml '24 hr) 1343 (734) 1155(448) 1547(912)" 
Hemodialysis sessions (%)* 

1-2/wk - 55% -
3-4/wk - 45% -

Continuous ambulatory peritoneal dialysis (%) - - 94 
Z7.se of medication 
Antihypertensive agents 64 63 66 
Erythropoetin 74 81 67* 
t: not averaged for all patients because different 
groups; A: 1 patient 1/wk, 1 patient 4/wk;# p < 

formulas had to be used in the two treatment 
0.01;*p<0.05, PDvs . HD. 

Therapy characteristics and use of medication 

Fifty-five percent of the H D patients were dialyzed twice a week, and 58% of them 

reached a Kt/Vmea of less than 3.6 per week (Table 2). Of the PD patients, 94% were 

treated with continuous ambulatory peritoneal dialysis (CAPD), 49% of the P D patients 

had a Kt/Vurea of less than 2.0 per week, and 26% had a creatinine clearance below 60 

L/wk/1.73m2 . About two-thirds of the patients used antihypertensive medication. Use of 

http://Z7.se
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erythropoietin was significantly greater in H D patients than in P D patients (Table 2). 

Discuss ion 

In this chapter, we outlined the clinical condition and the treatment characteristics of 
patients who start with chronic dialysis treatment in The Netherlands. 

Demographics, primary renal disease, and comorbidity 
Comparison of age, gender and primary renal disease of our patients with data of the 
Dutch registry (mean age 1992: 56.6 years; proportion males 1994-1996: 58%; diabetes 
mellitus 1993-1995: 14.2%) suggests that our sample is representative for the new dialysis 
patients in our country in the period 1993-1995.10-n With regard to co-existent diseases, 
only two Dutch studies have offered information on the comorbid conditions of new 
dialysis patients.1'12 In a study of 61 PD patients, Struijk et al. reported the presence of 
systemic disease in one third of the patients.12 This prevalence is similar to that in our 
patient population. The Dutch subgroup in the European study of Khan et al. comprised 
267 patients who started renal replacement therapy in two Dutch centers (Nijmegen and 
Veldhoven).1 Compared to our patients, a higher proportion of the Nijmegen/Veldhoven 
group was in the medium and the high categories of Khan's comorbidity-age index (52 
versus 67%). Also, when excluding from the Nijmegen/Veldhoven subgroup the patients 
who died during the first three months, the comorbid status of the remaining patients still 
compares unfavorable to that of our patients. However, the distribution of the Khan's 
risk classification in our patients was more or less similar to that of three other European 
patient groups (France, Germany, and Scotland).1 A straightforward comparison of the 
comorbid status of our patients with dialysis patients from other international studies13"18 

is hardly possible because the authors used different definitions of comorbidity, and 
assessed different types and different numbers of comorbid conditions. 

Functional status 
The functional status of our patients compared favorably to the functional status of a 
hospital-based cohort of 292 new dialysis patients from the U K 1 9 Forty-six percent of the 
UK cohort had a Karnofsky performance score >80 versus 68% in our cohort. 
Compared to the functional status of a US cohort of 294 newly started dialysis patients,20 

the functional status of our patients was somewhat better: 6 3 % of the US cohort had a 
Karnofsky score >70 compared to 84% in our total cohort. With respect to previous 
reports from The Netherlands, de Groot et al. reported a similar Karnofsky index for a 
group of patients who had been on H D or CAPD for almost four years.21 In a selected 
cross-sectional sample of H D patients from one Dutch dialysis unit who received assisted 
self-care dialysis, the Karnofsky performance score was higher than in our patients: 94% 
of them scored between 80 and 100 compared to 64% in our H D cohort.22 

Blood pressure and use of antihypertensives 
The blood pressure of our patients was lower than the pressure reported elsewhere,13-23 

but was similar24'25 or higher26"28 compared to other reports. A survey performed by the 
EDTA showed that 83% of the dialysis patients received antihypertensive medication.29 
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According to European standards, the use of antihypertensives in about two-thirds of our 
patients was relatively low. 

Nutritional status 

Compared to a cohort of 680 new PD patients from Canada and the USA (CANUSA 
Study), our P D patients had a higher mean serum albumin level, a higher %LBM, and a 
lower mean BMI, whereas the mean dietary protein intake (nPCR) was more or less the 
same.30 To our knowledge, no data are available on the nutritional status of incident H D 
patients from other countries. According to the serum albumin level and body mass 
index, H D patients seemed in a better nutritional state than PD patients. However, the 
dietary protein intake, as estimated by the protein catabolic rate as well as the proportion 
of patients severely malnourished (malnutrition index) in the two treatment groups did 
not differ significantly. The lower serum albumin level in PD may be ascribed to the 
continuous protein loss in the dialysate, whereas the higher body mass index in H D 
patients may be attributed to selection of overweight patients for H D , since P D is less 
advantageous in patients with overweight. 

Rfnalfunction 

Three months after the start of dialysis, residual GFR in our H D and PD patients was 2.9 
mL/min/1.73m2 . Preliminary data from the USRDS Morbidity and Mortality study 
showed that residual GFR in PD patients was 4.9 mL/min and in H D patients 3.4 
mL/min at 60 days after the start of dialysis.31 This suggests that the time of initiation of 
dialysis was similar in patients who started HD. However, US patients on P D may have 
started earlier than our PD patients. Three studies showed mean residual renal creatinine 
clearances at the time of initiation of dialysis ranging from 4.3 to 6.9 mL/min. 3 2 3 4 This 
corresponds to 43 to 70 L/wk, which is higher than the residual creatinine clearance of 40 
L/wk/1.73 m2 in our group. Part of this difference may be explained by the decrease in 
residual renal function in our patients during the first three months of dialysis treatment. 
However, in a recent large study in PD patients the authors reported a mean residual renal 
creatinine clearance -'milar to ours, namely 39 L/wk/1.73m2 at the start of dialysis.35 As 
the preservation of residual renal function in P D is relatively good,34 this suggests a 
creatinine clearance at three months after the start of dialysis, which is similar to that in 
our PD group. 

Therapy characteristics 

More than half of our H D patients received less total Kt/Vurea per week than currentiy 
advised in the US (3.6/week). An explanation may be that in contrast to the situation in 
the US, where H D patients start dialysis at a weekly frequency of three times, many 
Dutch H D patients start at a frequency of twice a week. Furthermore, between 1993 and 
1995, urea kinetic monitoring was not widely practiced in The Netherlands. About 50% 
of our P D patients did not meet the current US standards for total Kt/Vu r c a (2/wk), 
whereas 26% of them did not meet the US criteria for creatinine clearance 
(60L/wk/1.73m2). However, it should be stressed that with the usual P D treatment of 
four exchanges of two liters dialysate per day, these target values are hard to achieve, 
especially if the residual renal function decreases. Further prospective studies are needed 
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to show the validity of the US criteria for The Netherlands and other European countries. 

Conclusion 

With regard to age, gender, and primary renal disease, our patient group 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 case-mix and therapy 

characteristics in the Netherlands. It should be stressed that a straightforward comparison 

of patient outcomes across centers and countries is highly complicated when the 

comorbid status is not accounted for.36 To facilitate comparison of patients' comorbid 

status, a standard measure of comorbidity as well as national and international registries of 

comorbidity are needed. 
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