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Clinicall condition

Jagerr KJ, Merkus MP, Boeschoten EW, Dekker FW, Stevens P, Krediet RT, on
behalff of the NECOSAD Study Group: Dialysis in the Netherlands: the clinical
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Abstract t

BackgroundBackground and Purpose. The unadjusted annual mortality rate among prevalent
dialysiss patients increased from 1981 to 1992. Part of this increase may be
attributedd to the aging of the dialysis population, but hardly any data were available
onn other important prognostic features of new Dutch dialysis patients, such as
comorbidityy and other aspects of their clinical condition. The aim of the present
studyy was to obtain these data and to put them into a European perspective.
Methods.Methods. Two hundred and fifty consecutive new patients were included in thi
prospectivee multicenter study. Data were collected three months after start of
dialysis.. Multivariate linear regression analysis was used to explain the variability of
parameterss of nutritional state and blood pressure.
Results.Results. Mean age was 57 years, comorbid conditions were present in 51%, diabetes
mellituss in 18% and cardiovascular disease in 28%. Decreased protein intake was
relatedd to diminished residual renal function. Our patients did not have more
comorbidityy than Dutch patients participating in a European study some years
earlier.. Comparison with other studies was complicated by the use of different
definitionss of comorbidity and of selected patient populations.
Gjndusions.Gjndusions. Despite the fact that Dutch dialysis patients have become older and
incidencee of diabetic nephropathy has increased, no conclusions could be drawn on
aa concomitant increase in comorbidity. This patient group may serve as a reference
populationn to study future changes in patient case-mix within the Netherlands.
Furthermore,, the use of common international definitions of comorbidity is needed
too be able to make comparisons of survival data.
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Introduction n
Betweenn 1981 and 1992 the number of patients on dialysis treatment for endstagee renal disease (ESRD) in the Netherlands has doubled.1 Despite major
improvementss in dialysis technology, the unadjusted annual mortality rate among
prevalentt patients increased from 10.5 to 18.8% during this same period.1 Both
developmentss were not unique to the Netherlands, but were the expression of a
world-widee trend. Explanations for the increase in the number of patients include
greaterr acceptance to therapy of older and sicker patients, reduced mortality from
otherr conditions and possibly a higher incidence of kidney disease.2 At the same
time,, advanced age and increased comorbidity seem the obvious causes for the
growingg mortality of prevalent patients, although a change in other patient
characteristicss or in treatment patterns cannot be excluded.
Thee aging and increased sickness are in part illustrated by the following figures.
Inn the United States, the mean age of new dialysis patients has increased from 55
yearss in 1984 to 59 years in 1992, while the incidence of diabetes mellitus as
primaryy renal disease rose from 27 to 36% and that of hypertension from 25 to
30%.344 In Europe, the mean age of adult patients starting renal replacement
therapyy increased from 46 years in 1977 to 57 years in 1992, whereas the incidence
off ESRD due to diabetes mellitus grew from 4 to 17% and that due to renal
vascularr disease from 7 to 14%.5 A similar trend occurred in the Netherlands,3'6
althoughh the incidence of ESRD caused by diabetes was somewhat lower than in
thee rest of Europe: 12% in 1992.6
Dataa on the non-renal comorbidity of the US patients starting dialysis are
collectedd by the United States Renal Data System. Also other investigators
evaluatedd the incidence and sometimes the growth in the number of comorbid
conditionss in the US 78 and Canada.9,10 Less is known on the presence of comorbid
conditionss in Europe. Neither the registry of the European Renal Association Europeann Dialysis and Transplant Association (ERA-EDTA) nor the Dutch renal
replacementt registry (RENINE) routinely collect these data. Yet, especially
comorbidityy will influence the outcome of renal replacement therapy. Therefore,
Khann et al. recently stated that unadjusted comparisons between survival data from
differentt centers or countries are at best meaningless and at worse misleading
becausee of the potential imbalances in age, comorbidity, etc., in different patients.11
Thee same holds for the comparison of survival data over time. The aim of this
studyy was therefore to obtain more data on the clinical condition of patients
startingg dialysis in the Netherlands and to put these into a European perspective.
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Subjectss and methods
Patients Patients
ESRDD patients older than 18 years, who started chronic dialysis as their first
renall replacement therapy and survived the first three months on dialysis, were
eligiblee for the study. From 13 Dutch centers we included consecutive patients,
whoo started dialysis between 1 October 1993 and 1 April 1995. These patients were
participatingg in the Netherlands Cooperative Study on the Adequacy of Dialysis,
phasee 1 (NECOSAD-1), a prospective multicenter cohort study.

DataData collection
PrimaryPrimary renal disease and comorbidity. Renal disease was classified according to
codess of the ERA-EDTA Registry. Comorbid conditions present at the start of
dialysiss were scored. Cardiovascular disease was recorded when one of the
followingg conditions had been present: angina pectoris, myocardial infarction, class
IIII to IV congestive heart failure, or peripheral vascular disease. Systemic disease
wass considered to be present in patients with diabetic nephropathy, hypertensive
nephrosclerosis,, lupus nephritis, amyloidosis, and scleroderma. The comorbidity
riskk for patient survival was expressed as Davies risk score,12 whereas the combined
riskk of comorbidity and age was estimated as Khan risk score.13
BloodBloodp^sure, Junctional status and'well-being. In hemodialysis (HD), blood pressu
wass measured before and after dialysis over a period of two weeks. The systolic and
thee diastolic pressures were averaged. In peritoneal dialysis (PD), blood pressure
wass measured at a routine visit in the outpatient clinic. Mean arterial blood pressure
wass calculated as diastolic blood pressure + 1 / 3 (systolic blood pressure minus
diastolicc blood pressure).
Functionall status and well-being were determined by the Karnofsky index,
scoredd by a physician or a nurse, and by the 36-Item Short Form Health Survey
Questionnairee (SF-36), H15 which was completed by the patients. The scales of the
SF-366 were combined into a physical component summary score (PCS-score).
Higherr scores in these instruments indicate a better functional status and well-

being. .

LaboratoryLaboratory investigations. Blood tests included plasma urea, plasma crea
hemoglobin,, serum albumin, calcium and phosphate. In FiD, the blood samples
weree taken prior to a dialysis session.
NutritionalNutritional status. Nutritional status was assessed by the body mass index (BM
percentagee of lean body mass (% LBM), serum albumin, and an estimation of
dietaryy protein intake. Percentage of LBM was determined by measurement of
skinfoldd thickness at four sites (biceps, triceps, subscapular and iliac) by trained
nurses.. In FED patients these assessments took place after a dialysis session. The
dietaryy protein intake was estimated as protein equivalent of nitrogen appearance
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(PNA)) (in HD, PNA (g/24 hr) = 9.35 * urea generation rate (mg/min) + 0.294 *
ureaa distribution volume (l)16; in PD, PNA (g/24hr) = 19 + 0.2134 * urea
appearancee (mmol/24hr)17) normalized to actual body weight (nPNA). The urea
distributionn volume (V) was determined by the formulae of Watson et al. for total
bodyy water.18 Anthropometric parameters and serum albumin were combined to a
malnutritionn index, corrected for age, sex, height and frame size, as described by
Hartyy et al.,19 but without the use of the subjective global assessment. A score of 11
orr higher was defined as severe malnutrition.
RenalRenal Junction and therapy. In HD, urine was collected during the interdialytic
intervall and in PD during 24 hr. From this collection dairy urine volume, renal
Kt/Vurea,, renal creatinine clearance, and residual GFR (rGFR) were calculated. The
latterr was defined as the mean of the urea and creatinine clearances. Hemodialysis
K t / V ^^ was estimated using a second-generation Daugirdas formula.20 Peritoneal
K t / V ^^ and creatinine clearance were calculated from a 24-hour diarysate
collection.. Data on medication were collected from the medical records.
LiteratureLiterature search. A Medline search was performed to retrieve references of
studiess providing information on comorbidity in dialysis patients and published in
thee English language over the period of January 1985 to June 1998. Dialysis,
survivall or mortality, comorb*, and adult were used as search terms. From the
retrievedd references we selected studies that fulfilled the following criteria:
(1)) information present on comorbid conditions at the start of renal replacement
therapyy of ESRD patients receiving dialysis, other than data on primary renal
diseases;; (2) no restriction made to a subgroup of the adult dialysis population; the
onlyy selection permitted was one on treatment modality; and (3) European patient
population. .
AA naJytkal methods
Demographicc and clinical characteristics were used to explain the variability of
parameterss of nutritional state and blood pressure in multivariate linear regression.
AA two-sided P-value less than 0.05 was considered statistically significant.

Results s
Demography,Demography, primary renal disease and arnorhdity
Off 267 patients who met the inclusion criteria, 250 were included in the study
(94%).. Eleven patients refused to participate and the physical, psychological or
sociall condition of six patients was so serious that collection of essential
parameters,, such as residual renal function or anthropometry, was not possible.
Tablee 1 shows data on demography, renal disease and comorbidity. Thirty seven
percentt of the patients were aged > 65 years. Renal vascular disease was the most
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Tablee 1. Demography, renal disease,comorbidity yandd risk scores (% or means (SD)).
Factor Factor
Demography Demography
Age e
Meann (years)
>> 65 years (%)
Sexx (% male)
andand risk scores
RenalRenal disease,
comorbidity
Renall disease (% ) a

577 (15)
37 7
58 8
renall vascular disease
diabetess mellitus
glomerulonephritis s
other r

Comorbidityy (%)
Diabetess mellitus
Malignancy y
Cardiovascularr disease
ischemicc heart disease
anginaa pectoris
myocardiall infarction
congestive eheartt failure (NYHAI1I/IV)
peripherall vascular disease
Cerebrovascularr accident
Systemicc disease
N o .. of comorbid conditions, out t
off a number of 14 (%) »

Riskk scores *
Khan n

Davies s

23 3
15 5
12 2
50 0
18 8
66
28 8
15 5
10 0
99
55
17 7
88
30 0

00
11
>2 2

12 2
29 9
59 9

loww risk
mediumm risk
highh risk
gradee I (0 conditions)
gradee II (1-2 conditions)
gradee III (3-4 conditions)

47 7
30 0
22 2
49 9
44 4
77
28 8

Currentt smoker (%)
'valuess may not total 100% because of rounding off.

Tablee 2. Blood pressure levels, functional status and well-being (% or means (SD)).
Factor Factor
BloodBlood pressure
Systolicc blood pressure (mm Hg)
Diastolicc blood pressure (mm Hg)
Meann arterial pressure (mm Hg)
FunctionalFunctional status and well-being
Karnofskyy index

SF-366 physical component summary score

1455 (19)
833 (10)
1044 (11)
80-100 0
70 0
20-60 0

68 8
16 6
16 6
399 (9)
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frequentt cause of ESRD. Of the patients < 60 years, 47% had two or more
comorbidd conditions. All patients with diabetes mellitus had one or more comorbid
conditionss besides their diabetes. Fifty-one percent of the patients had comorbid
conditionss according to the Davies risk score.
BloodBloodpressure levels and functional status

Dataa on blood pressure levels and functional status are shown in Table 2. A
systolicc blood pressure of 160 mm Hg or higher was found in 24% of the patients.
Systolicc blood pressure was higher in patients with hypertension/renal vascular
diseasee or diabetes as primary renal disease. These conditions explained the
variancee in systolic pressure for 7%. A diastolic pressure of 90 mm Hg or higher
wass found in 32%. Diastolic pressure was lower in older patients and in those with
aa medium or high Khan risk score. The variance explained by these variables was
13%. .
Thee majority of the patients had a Karnofsky index of 80 or higher, which
meanss they were able to carry out normal physical activity. Sixteen percent scored
600 or lower, indicating they needed at least some assistance in self-care.
BloodBlood tests, nutritional status, renaljunction and therapy characteristics

Tablee 3 shows the results of the blood tests, and data on the nutritional status
andd residual renal function. As expected, most patients were anemic and the mean
serumm albumin level was in the low normal range. Multivariate analysis showed that
dietaryy protein intake was lower in older patients and in patients with a lower
rGFR.. Age and rGFR explained 20% of the variance, 15 % of which was
accountedd for by the rGFR. We could not establish a relationship between rGFR
Tablee 3. Nutritional status and residual renal function (% or means (SD)).
Factor Factor
NutritionalNutritional
Hemoglobinn (g/dl)

status

Albuminn (g/1)
Calciumm (mmol/I)
Phosphatee (mmol/I)
Ureaa (mmol/I)
Creatininee (jimol/1)
nPNAA (g/kg/24hr)
Bodyy mass index (kg/m 2 )
Leann body mass (%)
Severee malnutrition (%)
RenalRenal function
rGFRR (ml/min/1.73mi)
Renall Kt/Vurea (/wk)
Renall creatinine clearance (1/wk/ 1.73m2)
Urinee volume (ml/24 hr)

10.88
36.99
2.44
1.88
26.22
8411
1.00
23.99
74.88
16 6

(1.6)
(5.4)
(0.2)
(0.5)
(7.2)
(223)
(0.3)
(4.1)
(8.5)

2.99
0.66
400
6744

(2.3)
(0.5)
(32)
(583)
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andd other parameters of nutritional state such as BMI, albumin or percent LBM.
Att baseline, 132 patients were treated by HD and 118 patients by PD. Mean
totall Kt/Vurea was 3.4 (1.0) (SD)/week in H D and 2.1 (0.5) in PD. In PD, mean
totall creatinine clearance was 83 (29) liter/week/1.73m2. Antihypertensive
medicationn was used by 64% and erythropoetin by 74% of the patients. Almost all
patientss received vitamin suppletion and phosphate binders.
LiteratureLiterature search
Thee Medline search for studies on the comorbidity in dialysis patients resulted
inn the retrieval of 101 documents. Seven publications out of these fulfilled the
additionall selection criteria.13' 2t"26 One publication, which also matched the criteria
butt which was not found in the Medline search, was added.27 The results are
summarizedd in Table 4.

Discussion n
Dataa from international registries show that patients starting dialysis have aged
andd become sicker over the last two decades as a result of wider acceptance criteria
too treatment. This development has major implications for the mortality, morbidity
andd the quality of life of this group of chronically ill patients. Prevalent mortality
ratess in the Netherlands have indeed increased since the beginning of the eighties.
Althoughh data from the Dutch renal replacement registry, RENINE, show that the
dialysiss population in the Netherlands is aging and that the percentage of diabetic
patientss is growing, little is known on other important prognostic features of new
dialysiss patients, such as comorbidity and other aspects of the general clinical
condition.. The present study supplies such data for a group of 250 Dutch patients.
TimeTime trends in comorbidity in the Netherlands
Comparisonn of the age and primary renal disease of our patients with the
RENINEE data (mean age 1992, 56.6 years; DM 1993-1995, 14.2%) suggests that
ourr sample was representative for new Dutch dialysis patients in the years 1993 to
1995.5'66 Only two other studies reported information on the comorbid conditions
off new Dutch dialysis patients.13,26 Struijk et al. reported a similar prevalence of
systemicc disease in a group of patients who started PD in the late eighties26 as we
didd in our patient population. The Dutch Nijmegen/Veldhoven (NV) subgroup in
thee international study of Khan et al.13 comprised 267 patients starting renal
replacementt therapy on average six years earlier than our group. This NV subgroup
wass representative for the new Dutch dialysis patients in the late eighties with
respectt to age? At first sight, those patients seemed more sick than ours. For a
validd comparison with our patient group we then excluded from the NV subgroup

27 27
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alll patients who died in the first 90 days of RRT. As a result, the mean age in that
subgroupp decreased to 52 years and the risk was reduced to low in 37%; medium in
34%% and high in 29% of the patients. This still suggests more comorbidity in the
NVV subgroup than in our patient population. However, as we did not have
informationn on the distribution of the comorbid conditions among the NV patients
survivingg the first three months of renal replacement therapy, our findings do not
permitt a conclusion with regard to a development in comorbidity since 1985.
TimeTime trends in comorbidity in Europe
Comparisonn of our data with those of other European studies was only partly
possible.. In a Swedish single center study, Hylander et al.21 demonstrated an
increasee in age and a rise in the number of comorbid conditions from the sixties to
thee eighties. Rodriguez-Cormona et al.25 of Spain also showed an increase in age,
butt an increase in comorbidity was less obvious. All other studies reported
combinedd data over a period lasting from 223 to 1722 years and could therefore not
bee used to show a trend in time.
DifferencesDifferences in casemix within Europe
Onlyy the study reported by Khan et al.13 allowed comparison of comorbidity
betweenn countries and centers. As they used common definitions of comorbid
diseasee in new ESRD populations not selected for treatment modality, and
thereforee less subject to patient selection bias, these authors could show that Greek
patientss were younger and at a lower risk than patients from other countries.13
Althoughh the NV subgroup had the highest percentage of high risk patients, the
differencee with other centers was not statistically significant.
OtherOther patient and treatment characteristics
Otherr studies reported higher,21'28 similar2930 or lower 31"33 blood pressures than
weree found in our patients. In the elderly patients we found a lower diastolic blood
pressure.. This finding is consistent with the age-related changes in blood pressure
inn the general population.34 A survey performed by the ERA-EDTA registry
showedd that 83% of the dialysis patients were receiving antihypertensive
medication.355 According to European standards the use of antihypertensives in our
patientt population was therefore relatively low.
Studiess reporting the functional status of new dialysis patients are lacking. The
Karnofskyy index in a Dutch group of prevalent patients who had been on dialysis
forr almost 4 years % was similar to that in ours. Another cross-sectional study was
performedd in patients who had already been on HD for a number of years, but
whoo were still able to participate actively in their dialysis treatment.37 In this
selectedd group the Karnofsky index was higher than in our patients. So far, no
Europeann data are available on the functional status and well-being of dialysis
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patientss as assessed with the physical component summary score of the SF-36.
DeOreoo from the United States38 reported a slightly lower score of 35 in 1000 new
andd prevalent HD patients with a mean age of 58 years, suggesting these patients
weree more impaired than ours. This difference may be explained by the fact that
partt of the US patients had already been on dialysis treatment for a longer period of
time.. However, most differences between our data and those from other studies
remainn difficult to interpret because other studies comprised cross-sectional
sampless of selected patients groups who were heterogeneous with respect to
therapyy history.
Threee months after the start of dialysis rGFR was 2.9 ml/min/1.73m 2 .
Preliminaryy data from the USRDS Morbidity and Mortality study showed that
rGFRR was 4.9 ml/min in PD patients and 3.4 ml/min in H D patients at 60 days
afterr the start of dialysis.39 This suggests that US PD patients may have started
dialysiss relatively early. Three studies have reported mean residual creatinine
clearancess at the time of initiation of dialysis ranging from 4.3 to 6.9 ml/min.40^2
Thiss corresponds to 43-70 liter/week, which is slightly higher than the residual
creatininee clearance of 40 liter/week/1.73 m2 in our group. A part of this difference
mayy be explained by the decrease in residual renal function during the first three
monthss of dialysis treatment in our patients. On the other hand, the CANUSA
studyy in PD patients reported a mean residual renal creatinine clearance of 39
liter/week/1.73m22 at the start of dialysis.10 As the preservation of residual renal
functionn in PD is relatively good,42 this suggests a creatinine clearance at three
monthss after the start of dialysis similar to that in our group.
Withh regard to nutritional state, we confirmed the findings of both Ikizler et al.
andd Churchill who reported a decreased protein intake with diminished glomerular
filtrationn rate.43'44 In our study rGFR explained a substantial percentage of variance
inn dietary protein intake, but relationships with other parameters of nutritional state
weree not found Although Churchill showed such associations in PD patients, his
analysess were univariate and the reported correlation coefficients were very low,
suggestingg even lower percentages of explained variance.

Conclusions s
Wee conclude that information on comorbidity and other characteristics of
dialysiss patients is essential to evaluate the results of this therapy in the context of
increasingg prevalent annual mortality rates. New Dutch dialysis patients have
becomee older and the incidence of diabetic nephropathy has increased. However,
ourr findings did not permit a conclusion with regard to a concomitant increase in
comorbidity.. Our patient group was representative for new Dutch dialysis patients
inn the period 1993-1995 and may therefore serve as a reference population to study
futuree changes in patient case-mix within the Netherlands. Comparison with data
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fromm other studies are complicated by the use of different definitions of
comorbidityy and of selected patient populations. The development of common
definitionss of comorbid conditions, preferably including the possibility to indicate
thee severity of these conditions, as well as the use of an international standard for
registration,, are needed.
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