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Abstract
Background: Maximal conservative management (MCM) may be an appropriate alternative option for dialysis in
some elderly patients with end-stage kidney disease (ESKD). Evidence about the impact of dialysis or MCM on
quality of life (QoL) in older patients is sparse. In the GOLD (Geriatric assessment in OLder patients starting Dialysis)
Study the trajectory of QoL was assessed in patients starting dialysis or MCM.
Methods: Patients ≥65 years old were included just prior to dialysis initiation or after decision for MCM. Baseline
data included demographics, frailty as measured with a geriatric assessment, comorbidity (CIRS-G) and QoL, measured
with the EQ-5D-3 L (EQ-5D Index and overall self-rated health). Six months follow-up data included QoL, hospitalizations
and mortality. Change of QoL was assed with paired t-tests. Cox-regression was used to assess survival of MCM and
dialysis patients.
Results: The cohort comprised 192 dialysis and 89 MCM patients. The MCM patients were older (mean age 82 ± 6
vs. 75 ± 7 years, p < 0.01) and mean kidney function was better (eGFR 11.5 ± 4.0 vs. 8.0 ± 2.9 ml/min/1.73m2,
p < 0.01). Baseline QoL did not differ significantly between the groups. After six months, EQ-5D Index did not
improve significantly in the dialysis group with mean ± standard error (SE) 0.026 ± 0.014 (p = 0.10; not clinically
relevant), but a small but clinically relevant decline was seen in the conservative group: 0.047 ± 0.022 (p < 0.01;
between group difference p < 0.01). Hospitalization occurred in 50% of dialysis patients vs. 24% of conservative
patients (p < 0.01). In patients over 80 years old, no survival benefit could be found for dialysis patients starting
dialysis vs. MCM.
Conclusion: A small decline of QoL was found for conservative patients, while QoL did not change in dialysis
patients. However, hospitalization rate was higher in patients starting dialysis. In patients over 80 years, no survival benefit
was found.
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Background
The end-stage kidney disease (ESKD) population is ageing, which has resulted in a growing number of elderly
patients starting dialysis [1]. In this population, comorbidity burden is high and functional and cognitive impairment are frequently encountered [2, 3]. Almost half
of the octogenarians and nonagenarians die within the
first year of dialysis initiation [4, 5]. In older patients
with multiple comorbidities, starting dialysis does not
seem to prolong life as compared to conservative care
[6], but does increase the risk of hospitalisation [7]. For
elderly patients, the focus of care has shifted from prolonging life to maximizing quality of life. Consequently, maximal conservative care has become an accepted alternative
for patients with ESKD, especially in those who are frail.
However, it is difficult to predict how dialysis or forgoing
dialysis would impact on a patient’s symptom burden and
quality of life. Evidence on this trajectory in patients choosing maximal conservative care is sparse. This leads to insecurity in the process of shared decision-making [8].
In the GOLD (Geriatric assessment in OLder patients
starting Dialysis) Study, elderly patients (≥65 years old)
were followed in the first six months after the start of
renal replacement therapy or the decision for maximal
conservative therapy only. Quality of life was assessed at
baseline and at six-months follow-up, and mortality and
hospitalization data were also collected. The goal of this
analysis is to assess quality of life in patients starting dialysis and patients choosing maximal conservative care.
Methods
Study design and patient selection

The GOLD Study (Geriatric assessment in OLder
patients starting Dialysis) is a multicenter, prospective
cohort study assessing the relation between a geriatric
assessment and poor outcome in patients with ESKD. Participants were enrolled from 17 different hospitals across
the Netherlands In the period August 2014 to September
2017, participants were enrolled from hospitals across the
Netherlands (Additional file 1: Table S1). The population
consisted of two groups of consecutive patients: patients
starting dialysis and patients choosing maximal conservative management. For the dialysis group, patients were
included < 3 weeks before and < 2 weeks after the first dialysis session. If dialysis would start > 3 week after the geriatric assessment was performed, patients were excluded
from the follow-up. For the maximal conservative management group, patients were included < 3 months after
the decision to forgo dialysis had been made and if GFR
was < 15 ml/min (either estimated with CKD-EPI or measured with 24-h urine creatinine clearance). The decision
to forgo dialysis was made after shared-decision making
according local practice of the pre-dialysis clinic. If patients had made the decision for conservative therapy, but
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creatinine clearance was above the cut-off value, they were
followed and approached again for enrollment once GFR
had fallen below 15 ml/min. Patients were excluded if informed consent was not provided, if they had insufficient
understanding of the Dutch language or if they suffered
from a terminal non-renal related condition. The study
was conducted in accordance with the Declaration of
Helsinki. The study was approved by the medical ethics
review boards of all participating hospitals and written
informed consent was obtained from all patients prior to
enrollment.
Data collection

Baseline demographic data collected from the medical
charts and during the baseline assessment included age,
sex, educational level and living situation. Other clinical
characteristics included cause of kidney failure, blood
pressure, body mass index (BMI) and smoking habit. For
dialysis patients, type of dialysis and dialysis access were
recorded.
For the baseline assessment, including a health related
quality of life (HRQOL) questionnaire and a geriatric
assessment (GA), participants were either visited at home
(on a non-dialysis day for hemodialysis patients) or in the
dialysis center, before starting the dialysis session. The
assessments were performed by the investigators (IL or
NG) or by one of the trained research nurses.
Health related quality of life

HRQOL was measured using the EuroQol-5D-3 L, which
consists of two parts [9]. First, a self-reported 5-item questionnaire addressing the amount of problems experienced
in mobility, self-care, usual activities, pain/discomfort and
anxiety/depression. Impairment was scored per item, as
no, moderate or severe impairment. An impaired health
status was defined as ≥1 moderate or severe problem. The
domains were subsequently converted into a single summary index, “EQ-5D Index”, by applying a formula that attaches values to each of the levels in each dimension. The
index can be calculated by deducting the appropriate
weights from 1, the value for full health (i.e. state 11,111).
Subsequently, we used the Dutch Tariff for correction of
the societal valuation of QoL in The Netherlands [10].
Second, all patients were asked to indicate overall selfrated health on the EQ-5D-3 L visual analogue scale (VAS,
scale 0 to 10 where 0 is the worst imaginable health state
and 10 the best imaginable health state).
Geriatric assessment

Frailty was assessed with a geriatric assessment, generally
considered the best systematic approach for identification of
frailty [11–13]. It focuses on the following domains: (instrumental) activities of daily living, mobility, cognition, mood,
nutritional status and comorbidity burden. Comorbidity
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burden was assessed with the Cumulative Illness Rating
Scale-Geriatrics (CIRS-G) and ≥ 2x score 3 or ≥ 1x score
4 was considered a severe comorbidity burden [14].
Patients were considered frail if they had impairments
in ≥2 geriatric domains [15]. More detailed information
can be found in Additional file 2: Table S2.
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rate was low, an extended multivariate analysis was performed for 12-month mortality rate. A Cox-regression
model was used, adjusting for age (years), comorbidity burden and eGFR category.
A two-tailed p < 0.05 was considered statistically significant. Data analysis was performed with SPSS version
22 software [15].

Follow-up

After six months, data on hospitalizations and complications were collected from each center. Mortality data were
collected at 6 and 12 months. The patients who were alive
after six months were contacted by telephone and the
EuroQol-5D-3 L questionnaire was applied again.
Statistical analysis

Data were summarized using means with standard deviation (SD), medians with interquartile ranges, or proportions when appropriate. Differences between the dialysis
patients and conservative patients regarding baseline characteristics and outcomes were assessed using chi-squared
tests for dichotomous variables, t-tests for normally distributed continuous variables and non-parametric tests for
non-normally distributed continuous variables. For the difference in health related QoL domains at baseline and at
follow-up, a logistic regression was subsequently applied,
adjusting for age (years) and eGFR (ml/min/1.73m2).
The difference in EQ-5D Index and overall self-rated
health status between baseline and follow-up was assessed
with a paired t-test, the between group differences was
assessed with a t-test. The change of the EQ-5D Index
and global health between dialysis and conservative patients was assessed with a t-test. A difference of ≥0.03
point of the EQ-5D Index is considered the minimal clinically important difference (MCID) [16]. For global health
(EQ-5D VAS) a difference of 0.7 or 0.8 is considered the
MCID [17, 18]. Follow-up outcomes of the EQ-5D Index
were defined as: improved (≥0.03 point improvement, or
having received a kidney transplant), equal (change < 0.03
point), deterioration (≥0.03 point decline) or death. Analysis of baseline EQ-5D Index and VAS and change over
time was repeated with sensitivity analyses, which excluded the dialysis patients on the waiting list and patients
who received a kidney transplant during follow-up.
As we hypothesized that most dialysis patients may have
a lower eGFR compared to conservative patients (who were
included with a GFR < 15 ml/min), a subgroup analysis was
performed for patients with an eGFR < 10 ml/min/1.73m2
and patients with an eGFR ≥10 ml/min/1.73m2. In addition,
a subgroup analysis was performed for patients aged < 80
years and ≥ 80 years old, as QoL becomes even more relevant in this group as dialysis does not seem to prolong life
in this population [19].
Mortality rates between dialysis and conservative patients
were assessed with a log-rank test. As 6-month mortality

Results
Baseline characteristics

A total of 281 patients were included in the GOLD
Study, of whom 192 started dialysis (23% PD) and 89
choose maximal conservative therapy. Another 42 patients
were screened, but excluded because of reasons mentioned
in the Flowchart (Additional file 3: Figure S1). The baseline
characteristics of the dialysis patients and conservative patients are summarized in Table 1. Conservative patients
were older (mean ± SD 82 ± 6 vs. 75 ± 7, p < 0.01) and more
likely to live alone (56% vs. 42%, p = 0.03). In addition,
kidney function of conservative patients was more preserved; in 61% of patients choosing conservative care
eGFR was > 10 ml/min/1.73m2, compared to 22% of
dialysis patients (p < 0.01). Haemoglobin and albumin
levels were significantly higher in conservative patients
(Table 1).
Frailty was prevalent in 88% of the conservative patients vs. 78% of the dialysis patients (p = 0.06). Of all
dialysis patients, 26 (13%) were on the waitlist for kidney
transplantation.
Quality of life at baseline

The EQ-5D summary index of conservative patients
(mean score ± standard deviation (SD) 0.77 ± 0.21) did
not differ significantly from the score of dialysis patients
(0.82 ± 0.18 SD, p = 0.05); nor did it differ from the score
of dialysis patients not on the waiting list (0.81 ± 0.18
SD, p = 0.10).
In addition, overall self-rated health (EQ-5D VAS) was
comparable at the moment of choosing conservative
care and initiating dialysis: 6.3 ± 1.3 for conservative patients vs. 6.3 ± 1.4 in dialysis patients (p = 0.91). The latter score was the same for those not on the waiting list.
Figure 1 shows the 5 EQ-5D domains at baseline. For
the domain pain/discomfort, 69% of conservative patients reported an impaired health status compared to
51% of dialysis patients (p < 0.01; Table 2). Anxiety/depression was reported in 31% of dialysis patients vs. 24%
of conservative patients (p = 0.22). Mobility was impaired
in 58% of dialysis patients vs. 71% of conservative patients (p = 0.04). After adjusting for age and eGFR, pain/
discomfort remained significantly higher in the conservative group compared to dialysis (OR 2.25 [95% CI
1.18–4.30) and anxiety/depression was lower in the conservative group (OR 0.45 [95% CI 0.22–0.92]). There
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Table 1 Baseline characteristics
Dialysis
(n = 192)

Conservative P value
(n = 89)

Age, years, mean ± SD

75 ± 7

82 ± 6

Gender (% male)

128 (67%) 50 (56%)

Demographics
< 0.01
0.07

Clinical parameters
Cause of kidney failure (%)

0.40

In the extended 12-months analysis, mortality rate in
conservative patients was 34% compared to 16% in dialysis
patients (p = 0.01). Transplantation rate was 4% (n = 8).
After adjusting for age, comorbidity level and GFR category, hazard ratio (HR) for twelve-month mortality for
conservative care vs. dialysis was 2.12 (95% CI 1.12–4.03;
Fig. 2). Among patients over 80 years old, conservative
care vs. dialysis was not related to mortality (adjusted HR
1.30 [95% CI 0.58–2.91], Fig. 2).

Renal vascular

96 (50%)

45 (51%)

Diabetes

31 (16%)

17 (19%)

Trajectory of quality of life

Nephritis

12 (6%)

5 (6%)

Other

54 (28%)

25 (28%)

Follow-up QoL data were available for 98% of dialysis
patients and for 92% of conservative patients (Additional
file 3: Figure S1). After six months, anxiety/depression
decreased in the dialysis group from 31% tot 21% (p <
0.01), while in the conservative group this remained
stable (24%, Table 2); the other domains did not change
significantly. Overall, more impairment was found in the
conservative group at follow-up. Mobility impairment
(78% conservative vs. 55% dialysis, p < 0.01), self-care
impairment (41% vs. 24%, p < 0.01) and pain/discomfort
(66% vs. 44%, p < 0.01) were more prevalent in the conservative group. However, when adjusted for age and
eGFR no significant differences in EQ-5D domains were
found between the two groups (data not shown).
The EQ-5D Index did not change significantly and
relevantly in the dialysis group with 0.026 ± 0.014(±SE)
(p = 0.10), but a small but clinically relevant decline was
seen in the conservative group with (0.047 ± 0.022(±SE)
(p < 0.01; difference between the groups p < 0.01)). The
sensitivity analysis which excluded patients on the waiting list, showed no significant change either (0.026 ±
0.027(±SE) (p = 0.09), between group difference p < 0.01).
In the dialysis patients, two-thirds showed a stable or
improved EQ-5D score while this occurred in half of the
conservative patients (p < 0.001, Table 3). The same results were found for older patients (≥80 years) and for
patients with a low GFR. However, for patients with a
high GFR the differences between the dialysis group and
the conservative group were less pronounced and no significant difference could be found (Table 3).
Overall self-rated health score of dialysis patients improved with 0.3 ± 1.4 points (p < 0.01), while QoL score of
conservative patients decreased with 0.4 ± 1.1 points (p <
0.01; difference between the groups p < 0.01), but this was
not clinically relevant. The same results were found when
patients on the waiting list were excluded (0.3 ± 1.1points
(p = 0.02, between group difference p < 0.01).

44 (23%)

–

Access: Central venous line (% of HD) 73 (38%)

–

BMI (kg/m2), mean (±SD)

27 ± 5

26 ± 5

0.43

Systolic blood pressure (mmHg)1

150 ± 22

151 ± 26

0.73

Diastolic blood pressure (mmHg)1

75 ± 14

75 ± 13

0.74

Smoking (former, now), n (%)

148 (77%) 62 (70%)

Dialysis modality (% PD)

a

0.19

Severe comorbidity

79 (41%)

39 (44%)

0.69

Frailtyb

148 (77%) 78 (88%)

0.06

Hemoglobin (mmol/L)

6.4 ± 0.9

7.1 ± 0.9

< 0.01

Albumin (g/L)

34 ± 6

37 ± 6

< 0.01

eGFR CKD-EPI in ml/min/1.73 m2

8.0 ± 2.9

11.5 ± 4.0

< 0.01

< 10 ml/min/1.73 m2 (%)

152 (79%) 35 (39%)

< 0.01

≥10 ml/min/1.73 m2 (%)

40 (21%)

54 (61%)

81 (42%)

50 (56%)

Laboratory valuesc

Social setting
Living alone

0.03

Living in a nursing home facility

10 (5%)

7 (8%)

0.36

University

40 (21%)

16 (18%)

0.50

12 ± 5

10 ± 3

< 0.01

Polypharmacy
Mean no of drugs ± SD

Legend: SD standard deviateion, PD peritoneal dialysis, HD Hemodialysis, BMI
body mass index,
eGFR estimated glomerular filtration rate, 1Measured before dialysis session in
dialysis patients
a
Measured with CIRS-G, severe comorbidity is ≥ 2x socre 3 or ≥ 1x score 4,
b
Measured with the geriatric assessment (see Supplemental material Table 2)
c
Measured before the first dialysis session in dialysis patients

were no significant differences in mobility, usual activities and self-care.
Follow-up
Mortality

No patients crossed over from the conservative group to
the dialysis group. Transplantation rate was 2% (n = 3).
Six-months mortality rate differed between the groups,
but not significantly: mortality rate in conservative
patients was 15% compared to 8% in dialysis patients
(p = 0.12).

Other complications

Hospitalizations (≥1 in six months) occurred in 50% of
dialysis patients and in 24% of conservative patients (p <
0.01). Among hospitalized patients, median number of
admissions was 1 [range 1–5] for dialysis patients and 1
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Fig. 1 EuroQolD5 Quality of Life at baseline. Legend: white = patients choosing maximal conservative management, grey = dialysis patients

[range 1–4] for conservative patients (p = 0.27). Median
number of admission days was 7 [interquartile range,
IQR, 3–15] for dialysis patients and 4 [IQR 2–12] for
conservative patients (p = 0.22). Three dialysis patients
and one conservative patient moved to a nursing home
facility and one conservative patient was admitted to a
hospice. Six dialysis patients withdrew from dialysis due
to poor overall quality of life or severe complications.

Discussion
In this analysis, quality of life was compared between
prospective cohorts of older patients starting dialysis
and older patients choosing conservative care. Several
conclusions can be drawn from this study. First, patients
starting dialysis experience less pain/discomfort compared to patients choosing conservative care, but overall
Table 2 Percentage of patients with impaired health statusa
Dialysis, n (%) Conservative care, n (%) P value
Baseline
Mobility

111 (58)

63 (71)

0.04

Self-care

51 (27)

34 (38)

0.05

Usual activities

112 (58)

50 (56)

0.73

Pain/Discomfort

98 (51)

61 (69)

< 0.01

Anxiety/Depression 59 (31)

21 (24)

0.22

Follow-up

a

Mobility

95 (55)

57 (78)

< 0.01

Self-care

42 (24)

30 (41)

< 0.01

Usual activities

92 (53)

46 (63)

0.16

Pain/Discomfort

76 (44)

48 (66)

< 0.01

Anxiety/Depression 33 (19)

17 (24)

0.42

Percentage of patients with moderate or severe impairment in the EQ-5D
domains. Result of the univariate analysis

QoL is comparable. Second, over time, QoL remained
stable in the dialysis group, while a small decline of QoL
was seen in the conservative group. Third, significantly
more dialysis patients were hospitalized at least once
compared to conservative patients, despite the conservative patients being older. And finally, 12-month survival
in patients over 80 years old is not significantly longer in
patients starting dialysis compared to patients choosing
conservative care.
So far, only few studies prospectively compared the
trajectory of QoL of conservative care patients with dialysis patients or patients preparing for dialysis [20–22].
An Australian study assessed QoL by means of the
Short-Form 36 Survey (SF-36) and compared the QoL
trajectory of 140 pre-dialysis patients with 30 conservative patients (mean GFR 16 ml/min) [20]. Baseline QoL
was worse in conservative patients compared to patients
planned for dialysis, but change over a 12-months
follow-up period was comparable between the groups.
Two other studies using the SF-36 found QoL to be
stable over a two-year period in conservative patients
and patients who were planned for or started dialysis
[21, 22]. All studies were small, including 30–68 patients
who were conservatively managed, and none of the studies focused specifically on elderly dialysis patients. Our
study expands the prior observations, with a larger cohort of conservative patients and a very high follow-up
rate, showing that EQ-5D QoL slightly decreases after
the decision for conservative care has been made, but remains stable in elderly incident dialysis patients over a
six months period. In addition, while overall self-rated
quality of life was comparable between the groups at
baseline, the mean score of 6.3 on a scale from 0
[poor]-10 [good]) is much worse compared to community dwelling elderly (7.9 ± 2.3) [9].
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Fig. 2 Cox regression conservative therapy vs. dialysis. Legend: Adjusted for age, comorbidity, eGFR

Another way of looking at quality of life is looking at
admission rate and complications. In our study, half of
the dialysis patients were hospitalized compared to one
out of four of the conservative patients.
In a UK cohort with a better survival rate for patients
choosing dialysis (n = 173) compared to conservative
care (n = 29), the number of hospital-free days was comparable between the groups, when both hospitalization
and dialysis days were taken into account [23]. This suggests that overall the number of days at home is more

comparable between the two treatment modalities than
would be expected based on survival only.
In addition, in the dialysis patients in our cohort, 6 out
of 15 deaths (40%) in the first six months after dialysis
initiation occurred after withdrawal of dialysis, indicating
poor tolerance of the therapy or dissatisfaction with
QoL. In a large cohort of more than 12.000 dialysis
patients and 800 conservative patients, that focused on
the final months before death, conservative patients had
significantly less hospitalizations (OR 0.40 [95% CI 0.34–

Table 3 Trajectory of Quality of life first 6 months (EQ-5D Index)
Total (n)

Outcome
Dead

Decline

No change

Improvement/(Transplantation)

P value

All
Conservative, n (%)

83

18 (16)

26 (31)

32 (39)

12 (15)

Dialysis, n (%)

185

16 (9)

41 (22)

53 (29)

75 (42) (2%)#

< 0.001

Sub analyses
Creatinine clearance
eGFR < 10 ml/min/1.73m2

0.01

Conservative, n (%)

32

5 (16)

11 (34)

13 (41)

3 (9)

Dialysis, n (%)

145

13 (9)

28 (19)

42 (29)

62 (43) (1%)#

Conservative, n (%)

51

8 (16)

15 (29)

19 (37)

9 (18)

Dialysis, n (%)

39

3 (8)

12 (31)

11 (28)

13 (33) (2%)#

Conservative, n (%)

21

4 (19)

6 (29)

8 (38)

3 (14)

Dialysis, n (%)

132

10 (8)

31 (24)

37 (28)

54 (41) (2%)#

eGFR ≥10 ml/min/1.73m2

0.27

Age
< 80 years

0.08

≥ 80 years

#

0.02

Conservative, n (%)

62

9 (15)

20 (32)

24 (39)

9 (15)

Dialysis, n (%)

53

6 (11)

10 (19)

16 (30)

21 (40)

Including transplantation (total n = 3)
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0.46]), less invasive procedures (OR 0.15[95% CI 0.10–
0.22]), more palliative care consultation (OR 4.19 [95%
CI 3.58–4.90]), more hospice deaths (OR 3.32 [95% CI
2.83–3.89]) and less hospital deaths (OR 0.78 [95% CI
0.74–0.82]) [24]. More qualitatively good days at home
and a better anticipation to death in the last phase,
suggest that some aspects of QoL may be better in
conservative patients compared to dialysis patients. Although it is difficult to capture this in (health related)
QoL assessments, it is valuable information to discuss
with patients.
There are several limitations in the comparison of
QoL between dialysis patients and conservative patients.
First there may be a significant lead-time bias, i.e. conservative patients were likely to be included earlier in
their illness trajectory, as reflected by higher GFR level.
This factor may have led to a relatively higher EQ-5D
score for the conservative patients, compared with the
score they would have had at a GFR level of < 10 ml/min.
We corrected for this by dividing the cohort into two
groups (eGFR under and above 10 ml/min/1.73m2) and
performed the major analyses in two groups.
A second limitation is that we have included conservative
patients just after the decision for conservative management had been made, provided that GFR fell below 15 ml/
min. However, in clinical practice, the decision may have
been pending for a while (even years) in some patients and
patients may still switch to dialysis therapy further in their
illness trajectory. This should be borne in mind when interpreting these results, as this may have contributed to overestimation of QoL of conservative patients as well.
In addition, follow-up period is fairly short and we only
had two QoL measurements. Impact of hospitalization,
which in the elderly often involves deterioration of functional abilities, and thus QoL, without full recovery [25],
could have been missed by our assessment. However, although the transition to dialysis can have a large impact
on elderly patients, our results show that in two-thirds of
patients QoL improves or remains stable afterwards.
Finally, QoL measurements have been developed based
on perceived quality of health in the general population. Although the EQ-5D has been widely used among CKD patients [26], other values may apply in the conservative care
population. When discussing conservative care it is important to find out which values and aspects of physical, cognitive and psychosocial domains matter most to the patient.
The EQ-5D does not only capture objective aspects of
quality of life, but also includes a subjective or self-rated
part, the visual analogue score. In our cohort, the between
group difference of overall self-rated quality of life at
follow-up was 0.7 points. This number is considered the
minimum clinically important difference (MCID) in cancer [18], although others found 0.8 points was a better
cut-off value in COPD [17]. No MCID for ESKD exists.

Page 7 of 8

As the within group differences were small and the between group difference was borderline relevant, we considered the change not clinically relevant overall. But one
could argue that conservative patients have also some
lower self-rated QoL over time, when interpreting the results more strictly.

Conclusions
Based on the findings from this study, the trajectory of QoL
seems slightly better in elderly patients (≥65 years old) starting dialysis compared to patients choosing conservative
care in the first six months of follow-up. Two-thirds of dialysis patients remain in a stable of better QoL, while this
occurs in half of the conservative patients. Overall, mean
EQ-5D Index did not improve in the dialysis group, and a
small decline was seen in the conservative group. On the
other hand, twice as many dialysis patients were hospitalized within this period. In addition, in patients over 80 years
old, no survival benefit could be found for dialysis patients
starting dialysis vs. patients choosing conservative care.
Overall, in octogenarians and nonagenarians, conservative
care may be a good alternative for dialysis.
Additional files
Additional file 1: Table S1. List of participating centers across The
Netherlands. (DOC 22 kb)
Additional file 2: Table S2. Geriatric assessment. (DOC 43 kb)
Additional file 3: Figure S1. Patient flow diagram. (DOC 71 kb)
Abbreviations
CI: Confidence interval; CIRS-G: Cumulative Illness Rating Scale-Geriatrics;
CKD-EPI: Chronic Kidney Disease Epidemiology Collaboration; COPD: Chronic
Obstructive Pulmonary Disease; eGFR: estimated glomerular filtration rate;
ESKD: End-stage kidney disease; GA: Geriatric assessment; GFR: Glomerular
filtration rate; GOLD: Geriatric assessment in OLder patients starting Dialysis;
HR: Hazard ratio; HRQOL: Health related quality of life; IQR: Interquartile
range; MCID: Minimal clinically important difference; MCM: Maximal
conservative management; OR: Odds ratio; QoL: Quality of Life; SD: Standard
deviation; SF-36: Short-Form 36 Survey
Acknowledgments
We are grateful to all patients and medical staff who participated in this
project: Geriatric assessment in Older Patients Starting Dialysis (GOLD)
Study Investigators: Dianet Dialysis Center: F.T.J.B.; Diakonessenhuis
Utrecht: M.E.H.; University Medical Center Utrecht: A.C. Abrahams, M.L.B.,
and M.C.V.; St. Antonius Hospital, Nieuwegein: H.H. Vincent; Spaarne
Gasthuis, Haarlem: C.E. Douma, C. Verburg; Bernhoven Hospital, Uden:
J. Lips; Gelderse Vallei Hospital, Ede: M.A. Siezenga; Ter Gooi Hospital,
Hilversum: L.E. Gamadia; Academic Medical Center, Amsterdam: I. Keur;
Zaans Medical Center, Zaandam: R.J.L. Klaassen; Jeroen Bosch Hospital,
Hertogenbosch: E.K. Hoogeveen; Albert Schweitzer Hospital, Dordrecht:
E.F.H. van Bommel; St. Franciscus Hospital, Rotterdam: Y.C. Schrama;
Maasstad Hospital, Rotterdam: P.J.G. van de Ven; and Groene Hart
Hospital, Gouda: J.W. Eijgenraam.
Funding
This work was made possible by Dianet Dialysis Stichting, the Cornelis de Visser
Stichting, Stichting Medicina et Scientia, and AstraZeneca. The funding sources
had no role in the design, data collection, analysis, manuscript preparation,
interpretation, or decision to submit the manuscript for publication.

Loon et al. BMC Nephrology

(2019) 20:108

Availability of data and materials
The datasets generated and/or analysed during the current study are not
publicly available due to ongoing research, but are available from the
corresponding author on reasonable request.
Authors’ contributions
INL, NAG, MEH, FTB participated in the GOLD study, including design and
data collection. INL, MEH carried out the present analyses and wrote the
draft of the manuscript. NAG, MCV, MLB critically revised the draft and
contributed with comment to improve the manuscript. All authors read and
approved the final manuscript.
Ethics approval and consent to participate
All procedures performed in studies involving human participants were in
accordance with the ethical standards of the institutional and/or national
research committee and with the 1964 Helsinki declaration and its later
amendments or comparable ethical standards. Central approval was obtained
by the Medical Research Ethics Committees United MEC-U Nieuwegein, The
Netheralands. Local approval was obtained from the Medical Ethical
Committees of all participating centers, which are listed in the
acknowledgements.
Informed consent: Written informed consent was obtained from all individual
participants included in the study.

Page 8 of 8

8.

9.
10.

11.

12.

13.

14.

15.

16.
Consent for publication
Not applicable
17.
Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Author details
1
Dianet Dialysis Center, Utrecht, The Netherlands. 2Department of
Nephrology and Hypertension, University Medical Center Utrecht, Utrecht,
The Netherlands. 3Department of Internal Medicine, Diakonessnhuis Utrecht,
Utrecht, The Netherlands. 4Department of Geriatrics, University Medical
Center Utrecht, Utrecht, The Netherlands. 5Julius Center for Health Sciences
and Primary Care, University Medical Center Utrecht, Utrecht, The
Netherlands. 6Department of Geriatrics, Diakonessenhuis Utrecht, Utrecht,
The Netherlands.

18.
19.

20.

21.

22.

23.

Received: 6 August 2018 Accepted: 25 February 2019
24.
References
1. United States renal data system, USRDS. Atlas of ESRD vol2, Chapter 1,
incidence prevalence patient characteristics & modality. Available at:
http://www.usrds.org/2012/view/v2_01.aspx. Accessed 22-08-2016.
2. Murray AM, Knopman DS. Cognitive impairment in CKD: no longer an
occult burden. Am J Kidney Dis. 2010;56(4):615–8.
3. Kurella Tamura M, Covinsky KE, Chertow GM, Yaffe K, Landefeld CS,
McCulloch CE. Functional status of elderly adults before and after initiation
of dialysis. N Engl J Med. 2009;361(16):1539–47.
4. Kurella M, Covinsky KE, Collins AJ, Chertow GM. Octogenarians and
nonagenarians starting dialysis in the United States. Ann Intern Med.
2007;146(3):177–83.
5. Robinson BM, Zhang J, Morgenstern H, et al. Worldwide, mortality risk is
high soon after initiation of hemodialysis. Kidney Int. 2014;85(1):158–65.
6. Foote C, Kotwal S, Gallagher M, Cass A, Brown M, Jardine M. Survival
outcomes of supportive care versus dialysis therapies for elderly patients
with end-stage kidney disease: a systematic review and meta-analysis.
Nephrology (Carlton). 2016;21(3):241–53.
7. Wongrakpanich S, Susantitaphong P, Isaranuwatchai S, Chenbhanich J,
Eiam-Ong S, Jaber BL. Dialysis therapy and conservative Management of
Advanced Chronic Kidney Disease in the elderly: a systematic review.
Nephron. 2017;137(3):178–89.

25.
26.

Schell JO, Patel UD, Steinhauser KE, Ammarell N, Tulsky JA. Discussions of
the kidney disease trajectory by elderly patients and nephrologists: a
qualitative study. Am J Kidney Dis. 2012;59(4):495–503.
EQ-5D-3L User Guide. Version 2.1. Available at: https://euroqol.org/
publications/user-guides/
Lamers LM, Stalmeier PF, McDonnell J, Krabbe PF, van Busschbach JJ.
Measuring the quality of life in economic evaluations: the Dutch EQ-5D
tariff. Ned Tijdschr Geneeskd. 2005;149(28):1574–8.
Hoogendijk EO, van der Horst HE, Deeg DJ, et al. The identification of frail
older adults in primary care: comparing the accuracy of five simple
instruments. Age Ageing. 2013;42(2):262–5.
Rajabali N, Rolfson D, Bagshaw SM. Assessment and utility of frailty
measures in critical illness, cardiology, and cardiac surgery. Can J Cardiol.
2016;32(9):1157–65.
Hamaker ME, Jonker JM, de Rooij SE, Vos AG, Smorenburg CH, van Munster
BC. Frailty screening methods for predicting outcome of a comprehensive
geriatric assessment in elderly patients with cancer: a systematic review.
Lancet Oncol. 2012;13(10):e437–44.
Miller MD, Paradis CF, Houck PR, et al. Rating chronic medical illness burden
in geropsychiatric practice and research: application of the cumulative
illness rating scale. Psychiatry Res. 1992;41(3):237–48.
Owusu C, Koroukian SM, Schluchter M, Bakaki P, Berger NA. Screening older
cancer patients for a comprehensive geriatric assessment: a comparison of
three instruments. J geriatr oncol. 2011;2(2):121–9.
Culleton BF, Walsh M, Klarenbach SW, et al. Effect of frequent nocturnal
hemodialysis vs conventional hemodialysis on left ventricular mass and
quality of life: a randomized controlled trial. JAMA. 2007;298(11):1291–9.
Zanini A, Aiello M, Adamo D, et al. Estimation of minimal clinically
important difference in EQ-5D visual analog scale score after pulmonary
rehabilitation in subjects with COPD. Respir Care. 2015;60(1):88–95.
Pickard AS, Wilke CT, Lin HW, Lloyd A. Health utilities using the EQ-5D in
studies of cancer. PharmacoEconomics. 2007;25(5):365–84.
Verberne WR, Geers AB, Jellema WT, Vincent HH, van Delden JJ, Bos WJ.
Comparative survival among older adults with advanced kidney disease managed
conservatively versus with Dialysis. Clin J Am Soc Nephrol. 2016;11(4):633–40.
Brown MA, Collett GK, Josland EA, Foote C, Li Q, Brennan FP. CKD in elderly
patients managed without dialysis: survival, symptoms, and quality of life.
Clin J Am Soc Nephrol. 2015;10(2):260–8.
Seow YY, Cheung YB, Qu LM, Yee AC. Trajectory of quality of life for poor
prognosis stage 5D chronic kidney disease with and without dialysis. Am J
Nephrol. 2013;37(3):231–8.
Da Silva-Gane M, Wellsted D, Greenshields H, Norton S, Chandna SM,
Farrington K. Quality of life and survival in patients with advanced kidney
failure managed conservatively or by dialysis. Clin J Am Soc Nephrol. 2012;
7(12):2002–9.
Carson RC, Juszczak M, Davenport A, Burns A. Is maximum conservative
management an equivalent treatment option to dialysis for elderly patients
with significant comorbid disease? Clin J Am Soc Nephrol. 2009;4(10):1611–9.
Wong SPY, Yu MK, Green PK, Liu CF, Hebert PL, O'Hare AM. End-of-Life Care
for Patients With Advanced Kidney Disease in the US Veterans Affairs Health
Care System, 2000-2011. Am J Kidney Dis. 72(1):2018, 42–49.
Murray SA, Kendall M, Boyd K, Sheikh A. Illness trajectories and palliative
care. BMJ. 2005;330(7498):1007–11.
Wyld M, Morton RL, Hayen A, Howard K, Webster AC. A systematic review
and meta-analysis of utility-based quality of life in chronic kidney disease
treatments. PLoS Med. 2012;9(9):e1001307.

